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1.1 INTROOUCTIO:"j

The majo, oon""m of eo;olo~icologJSIS i, the recognition and prediction of
hazard~ from lhe larae and eser'll\cna~mg ,n-a)' of chemIcal. released into
the .ns·ironment. Hazard refers 10 lhe po,enti.l for deleten"", im~t.of'
chemical on speafIe ora'n>ws or on lhe ecos)'stem as ... hole, ,,·h.n exposed
al 'OXIC eoncenln.'io!u, The eallo~ieolosiSl .ncounters a muillfacete<!
problem thaI can be toneep,uahud U conta,nin, lbr•• npecI.: (I) the
de'ect>OIl. quanlIflClltion and pred>etiQn 01 the en';ronm.ntal be~"lOUr 01
ebentical.. (2) the estiml'lOCl 01 upow,., (3) ,he du.~ of IOu<; effCCl.
and <he e'llJua!io<l 01 <he" ll>Olglllluode

An Mumlle M,='OCol 01 the ..... """""'otal beha'iour 01 ebemsc:als IS
csoential 10 ,he idenllfia,lOCl 01 hleb ris.t zooes 01 exposure: 11\ the
.....lfOftmenl and hence '0 lhe pre<betion oIsut>:scquenl effCClS OQ "'e bKu,
'The objoea;". 01 lias JIfd'OI>Ia'_ IS to define _ 01 ,he problems
.ncouotered in~ the 'lI\"U'OCIIIICouJ beha,'JOW" 01 rbem....h and
in parucular. to .....lI1:ote reles..o' 'al>0l methodolor;>eL Suc:b • muc:al
..-.lu:tion is •~ Slep 10 'Ol~" the hinrd MVHmeolS 17)
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ecoloxicologists intO appropriate management stralcgiej, The complex
problem, encountued in e'timaling exposure and toxic effect. ha,e ken and
are currentl; king addressed elsewhere b; nalional and international
scientific organizations (e.g. Butler, 1978; !"AS. 1981; Sheehan tI al.. 1983;
Vouk. in preparation)

1.2 DESCRIPTION OF THE PROBLE~I

Sine<: Rachel Carson', Silenl Spring warned of the dangers of synthetic
chemicals accumulation in the environment and the subsequent increased
incidene<: of toxicity to biota. more and more anention ha' been directed
toward the elucidation of the environmental beha"lour of peslicide,. drugs.
i.ndustrial organic compounds and certain hea"y metal,. Howe,'er. the
number of chemIcal, for which transport. abiotic and biotic transformation...
well as accumulation patterns have been described is minuscule in oomp"rison
10 Ihe appro,imately SO 000 synthetic and potentially toxic compounds which
are Slill untested.

The public demand for increased en"ironmental protection h.. placed
p"'''sure On regulator; agencies and consequently on the scientific communit),
to assess Or predict the hazard of potenliaH, to,ic chemicals as quickly as
possible, The assessment problem is made more difficult b)' the lack of
reliable dala On production and use of man, .ynthetic compound•. a disturbing
lack of infonnalion On effluent composition, and 'he amOunts and site< of
release•. Man)' of the ne"'er synthetic comrounds also represent dasses of
molecules "'ith which en"ironmental chemi.t•. biochemist. and toxicologiSts
have had little previous experience upon which predictions could be based.
Many are toxic and others can be oon"orted into hazardOUS .ubstances in
nature. The problem is particularly acute as Ihe persistence and fate of these
compounds depend as much on environmental factor< a, On the properties of
the chemical' themsel"es.

Although synthetic organic chemicals by ,'inue of their numbers.
unfamIliar properties and potential for persisten"". constitute the bulk of the
ecolOxicological testing burden. other organic and inorganic compounds are
serious toxic pollutan" and must be con.idered in any testing program.
Cenainly emphasis must be placed on e"aluating the beha"iour of new
.)nthelic compounds prior to their use and release. However, the goal of any
testing program in as much as possible muS! be to incorporate experimental
method. applicable '0 nalua,ing all chemicals.

The term environmenlal beha.tour. itself. encompasses a "ariet)" of com·
pie, and interacting proce"es which ultimately define the concentration and
distribution of Ihe chemical in the ecos)"'tem. These processes inClude (1)
inter· and intra.media lIan.pon. (2) abiotic and biotic transformation and
degradation (including mineralilation) and (3) partitioning and
bioaccumulation, The partItioning of a chemical within an ecosy'Stem i'
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tl:lated to its affinity 10 '-arious components within the system. When the
appropriate information is a"ailable on input. transformation and
degradation rates. the expected distribution can be de"""lxd ,"th
mathematical equations (Mackay. 1979; Netly. i 979), Problems invoked in
modelling chemicals aan,pon were discusoed bj Miller (1978) and a '-arietj
of phy'Sical tcansport model' for air and water pollutant' have !>een developed
(e.g, Knox. 1974; Wagenet (I al_. 1978), Many of the abiotic proc,,,oes
contributing to chemical change and mo>'ement in natural sy'stem' were
re"iewed by Korte (1978). He emphasized the oignificance of ab,ot,c
degradation of organic compounds uoder atmoo;pheric conditions. The
importance of biotransformation of synthetic chemicals in teneMrial and
aquatic s)'stems has been consistently stated, The general type< of metabolic
reactions producing structural changes in en,-ironmental chemical' ha'e been
recently reviewed and "ill remain an importanl ongoing !'Coearch interest
(Klein and Scheunen, 1978, AlexandeT. 1981). Although there .. a basic
conceptual understanding of manj 0/ the abiotiC and biotic proces"" affecting
the en,·ironment.1 beha,-iour of chemicals. the identIfication of indi,-jdual
Teactions and lhe qu.ntification oftheoe proce".. remain$ the pTimary go.1
of environmental testing and a necessary' >tep towards impro.ing the
prediction of behaviour of chemicals Teleaoed in'o the enviroomenl.

The om'ious need for a systematic approach to lhe assessment of chemical
beha.iour in ecosy'stem' has been extens,,'elj discussed (e_g, NAS. 1975),
The {ainu'fai'e experimental approach has lacked the efficienq [0 rope
"'ith the expanding a~se"ment problem, Re$ults oblained from such
procedures were often dependent upon ~pecific characteri'ti'" of the teSt
sj'Stems and there/oTe. of lillie use in providing predictions of en"ironmental
behaviour in other situahons Or in establishing general behaviour palterns for
"aTious chemical types (NRCC, 1981)_ These approaches ha"e al"" hampered
the interlaboratory comparison of data essenlial to the comprehen,i'-e
C"alua'ion ofindi.'idual experimental programs (Kone and Rohlede" 1981),

Ine'-itably. many poliO; decisions regarding chemical hazards wili. for the
most part. be based On extrapolations of environmental behaviour from
knOll ledge of the physical and chemical propenies of the'" substances and
shon-term small· scale laboratory' e.perimen\$ and field simulations. The
selection of appropriate experimental methods is thus critical to the rele"ance
and utility of any testing program_

Much of the past scientIfic dfoTt to de"elop methodologie< in this atl:a has
been applied 10 few selected groups of chemicals_ These 'model' chemical',
often initiaUy studied becauoe of immediate public concern rather than
~ystematically chosen to enluate some aspect of en"ironmental behaviour.
have nOW "hie"ed the Sla,uS of 'bench-mark' compounds. Tneir well-studied
propenies .re being used to indicate the probable beha'iour of similar less
lieU characterized chemicals. Organochlorine pesticides, for example. ha'-e
become the model for bioaccumulation and persi"ence. ,ymhetlc detergents
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for biodegradation, SO; for 'Imospheri<; Innsport, radiorJllClides for 1Ot&l
dmribulion and &Iob&1lranspon kJKI heavy melals ,,,,,,'her "1m fenihul"J for
lnaJ)'SIS ol soil adSOf'phon and p1ant-so;1 imeractions. 1M questIOn of lhe
applialbility ol thae dtemal rnodoels neelh 10 be Cltical!) eumined.
CtruinI). some ol the dtemw;aJs~ :as rnodoels are lIOI ,cnerall)
~prC!lClIlati>"C oll)-poc:aI etI"ronmenllll Ixha,-jour rIOI" an: the:) neoessaril)
the_~. For llI$laDCC. ulemi\e e'aJu.alJOrtli ba>"C mn dotx for
DDT and iii melabolite5., indu<lulJ numerous bioacn'mub\ioa SluGM:s "1!h
mammals. aIlb<JuP there is hllle e>...xnce ollOXiril) in ...........1:1 thaI is
Inribulable 10 lim Kalmula\lOll. Metall')· bao reeei>ced a dtoproporuonate
rescardI effon amutIIlxa,) meWs, bu., Ixcause 01. iii meth)1ation 11) bouo, II

.. nol r>ecnoanl) represelllati'·e of this JrOIIP ol elemeolL ElIeftSt\"C put>be
~ on the detertent 'lIdusu) bao prompted it 10 c:art) OUt e:oleDSl'"C
.."",t Oft boodellJda\lOll. ,"CI <he,r model compounds often differ veal!) from
more penisteot 'l0thelae LDdustrial componnds.

lberefore maD) clall on lopeCifoc: I'fO'%'SC' come CSiCOl1ally from a limned
JWIlP nf compounds. and the appIic:abilil) of lbese models and ollhe ,nulIC
procedure,; de>e1oped speafalJy for their examination 10 other chemieal
grouJli is 110' ..-.:Jl e..abhshed. 1M use ollxnch-mark chemicals is cuelllla]10
hazard oaeeninl P!'OIrims bu' lhe cl>oioe nf Ihe appropriate dtemieaJ model
muSlIx .)..tematic and ""'uld Ix baoed on criteria .uch a.lhose dlSC"llSsed by
Robe"s .' <J. (I'RCC, 1981).

1.3 E1WIRQNME/I.'TAL FACTORS

The .pecific abiotic properue. of the natural 'j'item and the composition of
the biotIC communit) ha,e dramatiC effect. on the behaviour of
environmentally relea"'d chemical •. For thi. feaOO<l One would nOt expecllhe
same prQ<;ClSC. to dominate in the atJllO§phere and II"" in ""il and ",..ter
CoMequenlly Ihe focusof uperimenlilion mun ~riJy be ~fic 10 the
en'ironmental companmelll '0 "'hlch Ihe ehemicalllCalB.A_
Abiotic pro:esloCS Il'lI 'ltlually lhoe on!) ones operatiol In the aU1>O'phe:re
maklllll il uniqu.e amona en' ITOnmellla! oompanmen". A_men, 0( abtolOC:
ble ibouId cona:nltl'e 011 phlxodlernQl decompositton under llJIIUlatM
aunospberic CODdl1lORL Ahboup. pboo:odIe~ IS ....U de_ek'foed
.oeoee. $Omura"", atmospheric condn.o... ill nnemel) dJf"1CU1l. A _ior
plobkm hzI aIwa)1 been 10 de$aibl: prnperl) the dtoem~ 0( lhe
almoophere. T1>eoreocall,. OH' and other reactr'e opeties are fCJnlled from
solar irradia.tioa in the allllOOphc:re and lbese react ",!h Dlbe. almOlpbenr
dtoentials. This bao bft-n sbo-.-lI 11) the inadi.atioa 0( ....ter '-.pow bu.l
quantif'guon of thesot proc:ess.es Ul <he atrllO§pbere ii IadinJ 1ft mo!A cain
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Litlle is known of Ihe hall·llfe t,me of f""e molecule' and radical, (see Pemer.
Section 2_2) in Ihis dynamic medium. The imponam area of abiotic stability
on aerosol ,urfa"", i, also poorly in"O$tigaled, Ne"erlheless, the atmO$phere
is belie"ed to be an important sink for many chemical', Thus, effecti"e
methodologie, for describing chemical behaviour in the atmO$phere are
essential.

At pre,.nt Ihere are four main approaches to the de,'eloping 01 testing
procedures to predict the stabihty and fate of chemicai' in the atmO$phere.
The,. include examination of processes in the gas (see Barnes and Zabel,
Section 2.3), liquid and adsorbed phase, (see Parlar and Kotzi"" Section 2.4)
and in smog chamber systems,

Aqualic Ecosystems

[n re""m years with the increasing e"idence of pollurion in aquatic .y'tems.
allempts have been made to develop specific methodologies for the
assessment of the environmental behaviour of chemicals in water, Both
abiotic and biotic processes ha"e been demonstrated to be imponant.
Anemrr, ha,'e been made to standardize tem for microbial degradation of
chemicals in sewage and in surfa"" waters. The US Environmentai Protection
Agenc) has proposed a lesl for primary photodegradation (see Hu[pke and
Wilmes. Section 3.1). Although the [aboratol)' and field procedure, fOf
determining Ihe presen"" and the ha[f-[i"es of chemical' in aquatic systems
ha"e received general ac<:eptan"", Ihe complexity of natural aquatic s)'stems
has made exact quantification and p""diction of behaviour from laboratory
experiments e'treme[y difficult. The chemical characteri'ti'" of water itself
are difficult to define due '0 ,he many natural and introduced impurities in all
waters, [n additional, the reactions and transport processes of chemicals in
aquatiC systems are highly dependent upon suspended particles, !>onom
sediments, living and dead organic materials (see Scheunert, Section 3.2),
Natural "ariation' in chemical composition of waler and sediment', in
ambient temperature and in biotic component' frustrate estimalions of
a,'erage pollutant con""ntrations. The""fore, simulation studies of a 'natural"
aquatic s)'stem can on[) be e.,peeted to )'ie[d information approximating
behaviour in that type of aqualic system and the validity of funher
extrapolation of ""sull'S to other sy'tem, remains to be demonSlr~,ed,

The importan"" of the physico-chemical properties of a chemical in
de,ermining iI'S mobility and accumulation with,n aquatic sl'slems has been
emphasized by Hu[pke and Wilmes (Section 3.1). In addition to depending on
the properties of Ihe compound, biodegradation is controlled by the number
and nature of organ i,m, at the corresponding site (see Cabridenc, SeCtion
4.2)_

Processes ,uch as Ihe melhy[alion of mercury are of great importan"" in ,he
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mobimatiQll, t:1ioactumulation amI toxicllj of ccnain oompau.nds. Aqualic
animals. unlikc lheir ICllblrial oounlerJ>ilns. are nposed 10 dlemic:als both
througlt !he nw.!ium Ihe~ inhabtl and lhr""gh !he" food. TM roIc of
bioaccumulaliOll '3 !he lram.pon aDd oompartmentahuUOll of 10JUC

compou..... io espea.all~ cnuea.lIO those~. $lldt as man. hiJh In !he food
....,b (...., Emu. Secuon 4 4),

Tft"l"CSlrial~_

TcrrestriaI CCO$)>tellll CORSUlU1C '" far !he lD05l oompkx en'lf'OIrIMntal
tocnpanmetll in ..1udI che1niaI ooml""""b Itt dq>oo.i~ lnI>IpOI'ted.
nmfmmed.. and aecumwlued. 8ea".I>oC of 1M compkxil) aDd 'anabdll~ of
!he KIiI S)~IlI. dlenucal beila""". ~ ntrelDCl~ diftkuJl to qIlalIllf)
10'esup,iooJ of dle1'llal belta""". In lerrestrial S)"'C1M can l'IJ'1tl~ be
red...:ed to a sinpe factor. lbe IJpifianoe of ..1ucb can be idenllfoed TM
de>'elopmenl of fl)CthodoIogJn for cIJuninm~ dlemal beila,""'" in
lCrrrnriall)~e"", hal nece.,..,riIy l:>ecn pragmallc a1lbougb ,be imponana: of
protecting agricu.hural soils lias e,'Ok('(l much .aenlific effOl1, '" ,nlenngltam
(S«tior> 3.3) has emplwlUd lbe need 10 ennune <he ptanl-soil S)Slem and
10 devclop modeb quanuf~lnl InpUU a, "'ell Ii ab~ic and b;o'ic faClors
affWing di,,-ppc:aran«. 1.loboralory lod column, and lhe field h...me'er are
'aluable lechniques for lhe lerrestrial ,~·"em. Equilibrium JNlnilion,ng.
"olalilily and microbiological degradalion me'hods are 'imilar 10 lhose
applied '0 aqualic ')'Sleml,

Major gap' in lhe undemanding of en,ironmenlal palhwa). In lerrellrial
S)'Slem, are e>'ident, Manl crilical lIan,formalion p.alhw~)'s iniu.,ed b)'
microbe' remain eUhu unknown or unquanlified (..,e discussion in Klein and
Scheunert. Section 4,1), Idenlificauon of kel orgaru,m, ,n ''''nsporl palhways
a.hoo remains a major gap in underslanding. Food is lhe major IOUrcc of
poliulaDl uptake for many lerrc"nal animals although prediction of bod~

burden 's normall) difflC1lh (...., Roberts. Section .t,J and Morian,. Section
4.5).

1,.1 TESTI'G \IETHOOOLOGIES

Al~ !he compl....lUcs ofchemal reactions in \be CD'lfOCImenl ....kc \be
>deDtificalion aDd lfU8Dllfical>OD of $lldt~ <lil'fJc,.11. nWllC'l'OUS ICSIITII
lDC~ ila,c been proposed 10 clucida..e emironmenll1 beha,IOU'. II
~ realized WI DO .....uJation of 1II1UnJ cooditiom can be perfea. 10 WI
pre<Iictjocoi of beba'lour frora ICSI> "'ill require iodp:menl, The pracucaI
melb..d.... .,_.1 p1ubkm f.alll CC(l(orituIopsls '" DOl >0 mud< a lad of
leChD>q"", (excel" III celUlll anas) bu' 'ha' of seleainf: Irom \be ~
number of poteDuaI lest> reponed in !he blcra,ure. It io a CI"C"Iinn of ",'ludl



,
tests best am.....' ."celTIC que>l1Onl on lM en'l1'OlImcnl.1.l Mllanour of
d1cmicals for :l gi,-en 1oI11la1lon. nc!IC 1$ mctllodo need 10 bo: mlicall)
e'a1uated as 10 Ibclr pncucahl~. utili!). predict;"-en"" UK! limit:ltion•.
Simple. '''''''PCnsj.,.., I~ u>uaIl~ ,;eld oN)' "mued informotion 10mI~ mI,

be IlSCfuI if their I"",,,, arc dur1) undcmood aDd if mnd......... an: 1>01
dr""ll OQ~ for .'hicb the leSI ."U l'IOII~d 10 l'fO'idc __..,n;. ~IOR
(:olI'lplc~ lest ')"Slellll and n~ntIl¢lluol dc1:Il'" are ~ralll belle, al
appru:limlq rono:bU<IDS of the ""tun.! e"'tnIOtDC'nl: _"e'oer......pIc~
mo, in fao be preferable to ODmple~ Ion! lef1ll upenmen" if~ do _
)oeld iDformation in TUSOUble ploport"'" 10 the UIOUnl of dfOrt npendal.

The dIoice of a In! ;" ckpetdtnl upoa the hftd of information desoml
lberc arc esscnti.ol1ll'O'O" pc'> of ,nformattoa or ...~ 10 pr-e<bcl the , ..1"iou;I

~ 01 cbemiclI bella'iour:

I, Rmui.e information illJo'a1l" """P"""'" of d1e.mca1s [('Sled under
loirallar ronffiuom.

" Sf1tdJk information idenuf),". ~'IWS and mctabolit~ quaIlUf)Ul'
tbeir exchange rllln and 'SUllUlltnl concentrations in eny;~nlal

compartments under natural condition•.

Til obtain relat;,e diUl. standard,zed "penmenl.ll roodiuon, and procedules
arc indiSP"n<;able [0 pro'. ide reproducible and comparable "",II•. To
maintain 'Iandard laboralor) ronduions uluall~ requlfe, ,ignifkanl deY-iallon
from nalUral environ menIal rondll1ons. Tem fOI relali,e Informa'ion include
delerminalion of phj'1ie<H:hemical prop.:nies and Ihe simpler qualilal1'e
laboralory Ie'" indica,ini lranspon, Iran.formalion, accumulalion and
persil1em:e of chemical,. Specifk quanti'alive information generally requiles
more CQmplex laboralor) les" under Slmula,ed en";lOnmenlal condi"ons or
direct a,..ssmenl of chemical beha,iour under field condilions, Results of
!hese more """IIi,ucaled ,e,l, are reprtsenlali'-e of bella,'iour in llle nalural
.ny-ironment bul are oonC"ma,Of) of 'he bellay-j"". of lbe ,ul chemical ON)"
under llle sp«:iCIC enYlI'onmemal <:ondilion, simula,ed, Sma: a multilude of
enYironmentai variable.$ affect npenmental results., Ul",poIalionli of
d>emlClll ~ltay-;our lhoukl be undenaken "'-;111 etu'iol!,

To assess !he abili') of a tffi to predict ,he elly-;ronmental bellaHour of a
chemical. compari!on of resullj "",h thooe obtaiDed from ellyjronmelltal
moai!Orilll provan>s IS .llodr>pe-llilble_ S<>dl «>mparison> are ",""nUll '0

eY"Wuate mul" from both bbonto<) and field tegjng~
1l>e \argffi proporl>Oft of lalli" of em-;ronme-ntal d>emicals CIIl be

daIsdied as SO'tt""'I-~ lelil>. ~ the .......~ arc intended 10
plO'ldc prelin:liltU) data for oeparab"l cbcmicals for fuJ1heJ uanUIlIOOll
btied 011 a:nain ..,b"y. prorert>e.s liIldI "" ~ biodegradahilu\.
booaec'umula.tiOII potC1llW or pefSbl.na: m the emironme"t (OECO, 1979,
Ka"'aSaki. ll}gf): \ RCC, 19&\). Sattn;ng te<tS are oksipd to ,"",ide
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oompau,ive inform3,ion On 3 large number of compounds wi'h a minimum of
da,a and eXp"rimental effon. This is no, meant '0 infer 'hat all screening
procedures are simple. In actuali,y screens for various aspects of chemical
behaviour are found at several la}'eTS of the testing hierarch}' wi'h generally
increasing complexity and cost as 'he sp"cificity of 'he ,est objeni,'e increases
and 'he number of compounds 'ested necessarily decreases. The ,mportance
of screening ,eslS i. emphasized by the number of integra,ed screening
mategles recen,ly proposed. For example, Mill (J981) suggeSlS a hazard
ranking s)'>tem fot s}'nthetic chemicals based on minimum informa'ion and
the intelligen' applica,ion of Slructme_act,vity relationships for prop"rties,
transformations. and effects. The US En"ironmental Protection Agency
recommends for ",reening purposes ,he e<t,ma,ion of en ..ironmental
concenlra,ions of a chemical using material balance, equilibrium pani,ioning
and behaviour asse»men, methodologies (Wood, 1981). The kej da,a
elements include:

1. Informa'ion on produc,ion, usc: and di,posaJ.
2. Equilibrium COnSUlnlS for di>tribution of the chemical in air. wa,er, so~

and bio'a.
3, Kine'ic conSlanl. for transformation processe,_

A more complex ..reening format i. the ecolOxicologic profile analysis
proposed by Korte el <d. in 1979. This method defines eertain processes ,hat
govern the behaviour of Chemicals in ecolog,cal .ystems, and designs a set of
standard laboralOr}' teslS to assess these parameters. The processes included
in the profile analysis are mammalian metabolism, bioaccumulation,
atmospheric breakdown. fate in sewage. waste incineration and waste
oomposting. IndiVidual data are relati"e estimate< of overall en"ironmental
beha'-;our. They need to be compared ",th known information or to a
reference chemical in order to predict comparable em'ironmemal beha"iour.

Although screening methods are normall}' designed to be quick, eas}' and
often standardized, a good undeTSlanding of the basic principles in,'ol,'ed in
individual behaviour processes i. """mial to Ihe utility of an appropnate
screen. The appropriate le,'el of comple,ity and sp"cificily of the lesl model
should be in line wilh Ihe intended use, Appropriate bench-mark cliemicals
are necessary to maximize intervretalive ,-alue. The ""erall reliabilily of
screen,ng techniques is governed by the indi"idual componems composing
the screen. Priority liSts de,'eloped from screening leSI~ are only a mean. 10 a
further end; Ihey are intended a, a ba'is lor mOre detailed in,'esrigalion
(Egan, 1980).

Methodologies designed 10 provide specific data on exchange, or
transformation rates in 'imulaled and natural systems are essenlial to
predicting the behaviour of ,hose priority oompounds idenlified as p"rsistent,
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bioaccumulated and toxic, These test S)"1items are generally complex.
Although thi' complexity of the test system often .nhance> th••colog;cal
reahsm and may impro". one's ""nfid.nc<: in .xtrapolated resulrs. such t.m
a", difficult to r.plicat. (.... papers in Gi.sy. 1980) and .xc<:edingly difficult
to int.grat. as pan of a standardized testing sch.m. (se. Schmidt.BI••k,
Chapter 6)

Fi.ld·scal. t.sts ar. an .ssenrial pan of an) .cological t"ling scheme,
Th.... m.thodologie. take inro a«aunt inr.raclions such as food ",.b
tran,pon and transformation •.-hlch may nol be obse"abl. in th. laboratory,
Alrhough the need for large-scale studies is well r.c<>sn;~.d and ha, played a
significant rol. in describing the chemodynamics of pesticide components.
resulrs Can be complicated b)' rhe large number of unmeasurable
",Ialionship<.

I.S ORGA:"IZATIOS

Thi. book is int.nded to pro' ide an integrated evaluation of laboratOrI and
field lechniques ro predict lhe behaviour of Chcmicals in nature. The initial
chapters of the report discu\.S the chemod\'namic concept. and specific
methodologies utilized to assess the contribution of abiotic processes on the
lI'a"'pon. transformation and companmentalization of chernia.!. in lhe
ann~here (Chapler 2) and in walU....diment and soil (Chapler 3). The
next ...<tion (Chapter 4) appraiStS methods quantifying biotransformation,
biodegradalion and bioaccumuialion of pollutanl chemicals. In Chapler 5
melhodologies for p",dictmg the intercompanmental movement of chemical.
au examined with emphasis on those proces...s int.grating the abiotic and
biotic components. Those feature. of tests. requisite to meeting regulatOr)
requirements. are di.......sed in Chapter 6. The final chapter pre... nts a critical
.ummaf)' of conclusions as to lhe utility of commonl\' used methods and the
potential urililY of technique. in the de"elopmental 'lage. SpecifIC
ucommendation. are made for facilitating the process of predi<ting chemical
fate.
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