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PREFACE

Itis a pBasure 1o presentte finalreportoftie STAP Brainstorm ing Session on Persisent
Organic Po litant (POF). The Brainstorm ing Session was he B on February 21-22, 2000 in
Bridgetow n, Barbados. The meeting was convened by te Scientific and Tech nicalAdvisory
Pane I(STAP) of tie G bhallEnvironm ent Facilty (GEF) to consider tie issue ofpersisent
organic politant wit te iew ofadvsing e GEF oftie opportunities for GEF
inenentons.

This reportw as prepared by Prof. Ange hW agener wit input from te STAP Scretariat

Prof. M adh av Gadgi Il
STAP Chairm an



EXECUTIME SUMMARY

This reportis te resulkoftie STAP Brainstorm ing Session conwened in Bridgetow n, Barbados
from February 21-22, 2000. The goalloftie session was:

) To expbre te issue of persisent organic politant wit te view of identifying
approaches and opportunities for GEF intrentions 3

(i)  The identification ofgaps and potntialtarge®d research areas needed 1 scientificaly
and echnical underpin future GEFintrnentions.

The discussion centred on a wide range ofissues (use, fats and eflects on te environment,
inc biding eflect on biodiversity and hnd degradation, te stat of m onitoring, pre\ention and
redem ption, existing options, socialleconom ic aspect) which are re bvant for understanding
te scope of POR and which are Bkel © haw implcations for te implmentation of the
Intrnationa BIConwention on POPs currentl under preparation. The discussion high Eghd te
com p Exity of assessing eflect on ecosysems and te constraink associatd wit te existing
met odo bgies (ke of sufficientd sensitive and discrim inatory instrum entall anabtical
tchniques and aut entic standards for com pounds tatoccur in will ) © inwestigag PO,
it metabo es and decay product.

A number of generalconclisions and recom mendations were made taking into account te
range of probEms tat must be owercome in dew bping countries and countries wit
econom ies in transition before atlaining te goall of reducing or e Iminating persisent toxic
chemicall. These are summ arised as:

)] Mechanisms shoull be putin phce © assistcountries in bui Bing capacity © negotiak
POPs reduction and ¢ Imination and 1o im p Ementmanagementpo Icies 3

(i)  There is a need t estabBsh monitoring activities © reduce data gaps, © produce time
series data, exabat envronmentalstatus and provde inputdata essentialto chemical
fat mode Hng 3

(i) ~ The impEmentation ofenvironmentalassessment direckd t© obtain re lab} data, and
“Charing house ““practices are imperative © reduce data gaps 3

(iv)  The need for te estabBshment of training programmes and mechanisms o faciltae
tchnobgy trans€r © dee bping countries as ol © address ©e need for Persisent
Toxic Substances (PTS)exposure inform ation 3

) Incentives © tie impEmentation of Inkgrakd PestManagement (IPM) are im perati\e
1 reduce PTS emission from agricuBure sources 3

(M)  Appropriat tchnobgies mustbe made avaibbl © dealwit ol stocks in specific
conditions, as for exampl, tose existing in some African countries 3

(Vi) ImpEmentation of BEP and BAT 10 reduce emissions as we Mas te establshment of
incentives (or penalies) © improwe industry maintnance and operational practices is
needed © reduce industrialemissions 3

Inform ation gaps and potntialtarge®d research areas were allo identified. These inclided
iner alla gaps regarding m onitoring and assessm entzbio bgicallefect ;stock pills spersisent
toxic substance m anagem entzw i B I species sensitivity issues.

The im p Ication of the ongoing PO negotiations for GEF operations and te scientific and
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nicallrequirem ent needed for a holstic approach were considered wit te conextofte

exising GEF framework, name F, Operationall Progranme 10, for addressing POR. A

num

(D

(i)
(iii)

ber of specific recom m endations were m ade. These inc lide:

The UNEP T Regiona l Based Assessmentof P rsisentToxic Substances shou B be used as
a basis for se bcting potntial chemical as candidaks for GEF inerwentons. This
imples:

The adoption ofa more fExib ¥ definition of Rersis€ntToxic Substances (PTS) in which
persisentand “fobi B~ *substances may be Istd as substances tatare Bss inherenth
persisentbutt at kad © continuous exposure because ofteir constantre Base in te
environmentand wide spread use (ubiquity)3

To consider exposure paterns in defining re bvance zand
To use chemical ecotoxico bgicalland human toxico bgicalinform ation.

The GEF, in deallng wit chemicall contamination shouli make use of regional
prioritisaton, boking for historical and culural aspecs when se bcting important
substances tatwilhaw © be deakwit ata regionallwl

Operationall Programme 10 “ContaminantBased Programme ””as currentd writkn does
notalbw for a GEF response on a country by country basis tough actions in conextof
POPs willhave © be taken at country el The restriction re hed © country-based
action, means as for today re ¥ing on replcations, an approach tatshalinhibit GEF
performance when undertaking a probkm tat is charackrised by a dinersity of
pecu Barities (country based: modes ofuse and storage of ol stocks, difErentexposure
routs, cu luraland po lticallconkxt, etc.) and environme ntalconditions (regionall aspect
butin some cases country based). Deallng wit tie requirement ofte POPs conwention
under OP 10 may restrict GEF actions in oter issues ofwatr contam ination which are at
Bast as important in de\e bping regions. Some exampls are chemicaland pat ogenic
contam ination ofw akrs derined from sewage re Bases.

A renision ofOP 10 is recommended in te direction of:

) keeping tie broad scope of GEF intrwentions in deallng wit PTS otier tan te 12
POPs, and

(i)  giving more emphasis © ephemeralcontaminant (nutrient, etc)which are equaly
or exen more damaging © te marine envronment

Thata new OP be putin phce © deallexclisive b wit te requiremens emerging from te
POPs Conwntion, in te ewnt tat GEF becomes te financiall mechanism for te
Conwention. Such an OP shoull provide fixibilty of action and a broad scope of
inerwentions (addressing: human and envronmentall healh issues, Bnd and wakr
ecosysems, €chnicalland socio-e conomic aspect, actions on tie ground for e Imination or
substitution).

For an appropriat range of POPs/PTS issues © be addressed, te efEct oftis chss of



substances cou B notbe Imitd o wakr patiways ofexposure. For POPs/PTS 1o be dealk
wit hollsticall, aMpatways oftransportand exposure wou Bl need t be deemed re Bvant
for GEF inerentions. In addition, watr is taken as tie singl patway ofexposure whill

in e case of POPs otier routs are of far greakr importance, and eféct on hnd biota
are notata@considered.

Though itwas recognised tat, for te purposes ofte POPs conwntion, such additional
substances wou Bl be tose accepkd by te Parties © e Conwention, itwas notconsidered
desirab} tata specific persisenttoxic substance be identified for tie purposes ofdefining
teir e Igibily for GEF inernention, but instad te broad definitions of crikria for
substances t© be considered as PTS woull suffice. Broadl inclisive crikria such as,
persisence (e.g > 6 montis in soiB)* bioaccumu ktion (¢.g. bg ko > 10°)* and
promoting adverse efect inhumans or animaBl, shoull be considered.



SECTION 1: INTRODUCTION AND BACKGROUND
1.1 Introduction

STAP in it report © te GEF Councillin 1998, identified Persisent Organic Po litant
(POPsY as an emerging issue which STAPshoul address in GEF II. In addition, te recenty
estab kshed Inkrgovernm entalNegotiating Com m itke (INCY wit te mandak t prepare an
inernationa® HRga® binding instrument for im pEmenting intrnationall action on certin
PORs, haw greath increased te poentiallof GEF inkenentions in tis area. Among te first
twe be substances which are te focus of e INC inclided manufactured product, such as
po kch brinakd biphenyl (PCBs) and hexach brobenzene (H CB), unwantd by-product
(exampBs are polch brinakd  dibenzo-dioxins and pokch bEhinakd dibenzofurans
(PCDD/PCDF) for hot (exam pBs are PCB and H CB, which are allo formed in com bustion
processes).

In addition, te need t dewe bp science-based critria and a procedure for identifying
additonal PO as candidats for future intrnationall action has been recognised by te
intrnationalcom m unity*. Based upon te work oftie Critria Expert Group setup by INC 1
and responses received from countries, te fo lbwing parametrs haw been identified as being
of prim ary intrestt identfy furter POR:

(@) Persistnce: The abily 0 resist degradation in various media, such as air, watr and
sediment, measured as halF He of e substance in te medium. Ewidences of persistnce
are: halF I inwakr greatr tan two monts, or halF e in soill greakr tansix monts,
or halF e in sediment greakr tan six monts, or substance sufficienty persisent be
ofconcern witin tie scope oftie PO Protocol

(b) Bioaccum u ktion: te abi iy ofa chem icallto accum u ke in Iing tissues © e B higher
tan tose in te surrounding environment expressed as te quotient between te
concentration in te targetd tissue and tie environm entallconcentration.

(© Potntiallfor Long Range Transport A potntialfor transfer © a receiMing environm ent
in bcations distant from te sources of re Base ofthe substance. Transportcan be by air,
watkr or migratory species.

(d) Toxicity and Ecotoxicity: There is evMidence t at toxicity or ecotoxicity data indicat te
potntialfor damage © human heal or o tie envronment This crikria was proposed
butis notyetadoptd.

The potntiall importance for tis area for te GEF was furter high Ightd at te
Fourtent meeting ofthe GEF Councillhe B in Decem ber, 1999 when itrequestd thatan

L UNEP: Priority Issues which STAP Sioull Address in GEF 11, Septem ber, 1998.

2 Persisent Organic Po litant (POPs) are hazardous chemicall tat resist degradation by physical chemicallor
bio bgica Bpatiw ays, bioaccum u bt trough te food web and pose a risk causing adverse effect on human heahlh
and te environment There has been growing intrnationalconcern tat re Bases and emissions of POPs may
endanger significantpart oftie biosphere as we Bas hum an popu Btions.

®The INC is focusing on twe Le specific persisentorganic po litant, name ¥ A Brin, Ch bridine, Bie Brin, DDT,
Endrin, Mirex, Toxaphen, H exach orobenzene, PCB, Dioxins, Furans.

4 UNEP Gowerning Counci 119 Session



assessmentbe made oftie im p Bcations for GEF activities of the negotiations on persisent
organic po litant.

Taking into consideration tie range of probBms® tatmustbe overcome before attaining te
goall of reducing or e Iminating persisent toxic chemicall in dew bping countries and in
countries wit economies in transition, and te potntialfor GEF inknentions in tis area,
STAP organised a brainstorm ing session on PO on February 20-21, 2000 in Bridgetown,
Barbados.

1.2 Aims and Ob gctives
The aims and obpctives of e brainstorm ing session were outlned as:

) To expbre te issue of persisent organic politant wit te \iew of identifying
approach es and opportunities for GEF inenention.

(i) The identification of gaps and potntialtargetd research areas needed t scientificaly
and &chnical¥ underpin future GEF int nentions.

1.3. Structure of te Meeting

The meeting was structured © cover a wide range of issues (use, fats and efect on te
environm ent, inc liding eflect on biodiversity and hnd degradation, te stat of m onitoring,
prexention and rem ediation, existing options, socialleconom ic aspect) which are re Bvant for
understanding te scope of PO and which are Kel¥ t© haw implcatons for te
im p Im entation oftie Inkrnationa BIConention currentd under preparation.

Scientific presentations were made on issues such as te gbbaland regionalsignificance of
POPs: environmental and human healh aspect ; modeBMng and forecastng POFR,
environm entaldistribution and fat in deve bping countries 3m onitoring bio bgicalleflect using
biom arkers: economic and ®chnicall advantages and Wmitations ; pollcy and options for
Persisent Toxic Substances (PTS) use in agricullure and \ector controk and avai bbi Ity of
tchniques © reduce em issions ofnon-pesticide PTS. In addition, discussion groups addressed
topics such as: monitoring and research needs ;stock management, behavour and fak
assessment needs ;and shoull te GEF inktnentions go heyond te <12 dirty chemicall””
presentl tie consideration oftie INC. The outline ofthe brainstorm ing ¥ agenda is continued
in Annex 1.

1.4. Participation
The meeting was atended by expert from \various countries, tiree members of STAP, and

representatives from te GEF Secretariatand te Im p Bmenting Agencies (See Annex Il for tie
Istof participant).

®In generall tere are data gaps re hied 1 sources inknsity, source charackrisation (ol stocks, dumps, i Bgal
trade, abuse and misuse etc.), poor know Bdge of degradation rats and otier scientific inform ation tatmay be
re lvant © assess persisence, transportand toxicity in tropicallclm ats, hck of scientific expertise © conduct
environm entalevaliation, hck of regulbtions and institutionall capacity © full address tie probBm, kck of
inform ation on options, kck of aw areness, etc.



SECTION 2: SCIENTIFIC AND TECH NICAL DIMENSIONS OF PERSISTENT
ORGANIC PO LLUTANTS AND PERSISTENT TO XIC SUBSTANCES

2.1 Introduction

A com prehensive ovenvew oftie scientific and chnicallissues underpinning tie consideration
of PO and PTSwas presentd. Itwas recognised thatte transboundary m onem entof these
substances (trough naturalland man-made patiways), te worBwide use in agricubure and
transerence of industrialactivties © cheap Bbour countries, pose a treat © popu htions and
environm ent ofwor B regions Bastprepared o tack B te ad\erse consequences. The changes
tatte actuallstoftve be chemicall tatare being considered by te INC, wit te mandat
of preparing te intrnationall Bgall binding instrument, wil increase. The number of
syntiesized chemicall is now beyond 3 milon and is growing ata rat of sexerallh undred
tousand a year ofwhich 300-500 reach te stage of com merciallproduction. Itis estim akd
t atup-o one-tird oftie totalproduction oftiese chemicall reaches tie environm ent

The folbwing is abriefsummary ofsome oftie main issues high Bgh®d in te presentations.
2.2 Status of Negotiations on PO Ps: Im p Bcations for te GEF

An updak of tie negotiations for an intrnationall Bgal binding instrument for POP was
proMded by a representative fron te Conwention Secretariat Itwas em phasised tattere is
a need t assist countries in bui Bing capabi lies © negotiat PO reduction and e Im ination
and © imp#mentmanagement pollcies. Itwas allo obsened tat appropriat tchno bgies
must be made avaibb B © dealwit ol stocks in specific conditions, such as tose, for
exam p B, encountred in some African countries.

In summarising te status of contaminant in te conext of te GEF itwa notd tat
inenentions are presentd restriced © tie wakr conex®€ under Operationall Programme 10
entithd “Contam inantBased Programme>? The fact t at persisent toxic substances are on¥
deakwit under OP10, restrict tie scope and possibi Hies of action tat oberwise coull be
tken in order o meette needs ofsenerallregions. A specific prob km of tropicalcountries,
for exam p B, arises from te use ofpesticides in vector contro I(m akria and oters), a practice
tataffect directh humans and Bnd habitat directh, butnotalvays causes aleration in
aquatic Ie. Itwas howewer, stressed tatte major patways ofexposure ofhumans and hnd
anim all do notalinclide m arine or freshwatr com ponent. In addition, a Esting of POR
and te properties tat Bd © te se Bction of e 12 chemicall as being an issue of g bbal
concern was allo presentd. It was notd tat concern is rising about otier persisent
substances as we Mas about chemicall tat, albough Bss persisent, are in widespread and
continuous use and terefore m ay pose chronic exp bre over hrge scalls.

® GEF 3 contam inant portfo lo inc lides presenty one fu Mprojgctakeady under im p Bmentation (regiona W based
assessmentof PTS) and tiree PDF progck (reducing pesticide runoffin te Caribbean ;POPs ™food security and
indigenous peop I in Artic Russia zpersistnttoxic substances —country case studies).



2.3 G bhalland Regiona ISignificance of PO Ps
2.3.1 EnwronmentaBAspects

The com p Exity ofassessing efleck on ecosysems and te constraint associatd © te existing
met odo bgies (ke of sufficientd sensitive and discrim inatory instrum entall anabtical
tchniques and autentic standards for com pounds tatoccur in will ) © investigae PO,
it metabo kes and decay product was emphasised. In te case of dioxins, for examp B, in
many instances on ¥ sophisticatd analkticallm et odo bgies are acceptab ¥ © dekermine el
in te biot and in te physicalenvronment The high cos® and te necessary high degree of
expertise so far as tey are required in te environm entalassessment of those substances are
im portant factors 1 be considered when program m ing activities in dewe bping countries.

The positive environm entalresponse after e Iminating DD T, PCBs and reducing dioxin and
furan em issions in e Great Lakes region where Bhe l of these substances are decreasing in
fish and wili e was dem onstratd. A lhough tis decreasing trend is encouraging, recentdata
suggest tatte raks of concentration decrease hawe declned for PCBs and DDE (a decay
product of DDT) due © intrnalrecycing and continued input, especial® from atm ospheric
deposition. Concentrations of tiese substances cannot be expeckd t decrease furter \ery
rapid ¥. Whill concentration of tie routine b measured contam inant haw declned, eflect
such as ske BHon deform ities, reproductive faillire and im m une suppression are sti Mobsened.
He Bl and Bboratory data indicat tat Bt alty and deform ities in fish-eating watr birds are
caused by tie toxic effectofm ulip# com pounds. Additive m ode B muststi Mbe dewe bped ©
albw forecasting t resho M concentrations for a chem icallin te presence of m ulip B stressors.
More mustallo be known on species sensitivty and exposure assessment

In general a decOne of these substances in industrialsed countries has been obsened,
howewer, tiere are regions stiMwit high environmentall e B. Because screening studies in
deve bping countries are \ery scarce tiere are serious data gaps on concentration el in te
biota and in te physicalenvronment As a consequence, tie urgentneed for deve bpmentof
cheaper and re lab B m et odo bgies and ®chniques 1 assess el and efleck of POR in te
environm entand te need © im prove com m unication between scientis® and po llcy m akers was
recognised. Itwas allo nokd tatimplmentation of appropriak environm entallpo Icies are
frequentd procrastinatd because pollcymakers hawe difficulies in deallng wit te
uncertainties tatare inherentto scientific findings.

2.3.2 HumanHeah Aspects

The com p Exity of assessing eflecs of PORs on humans was high Bghtd. H owever, itwas
recognised tatmany of tie environm entallaspects of PO are allo re lvant © hum an healb
considerations.

The exposure patways are te processes by which DD T may be transportd from te poMition
source 0 te IMng organism . The high persisence of POPs, couplld with te amountoftiese
com pounds used in diferent countries, proMdes tie necessary conditions for POP t© become
contam inant of gbball concern. Additionall in\estigation is needed t charackrise te
specificity in tropicallregions where biogeochem icallbeh avour m ay difer from t atobsened
in &mperak regions, and 1 identify exposure patways in particubr scenarios as, for
exam p B, m akbria areas and hazardous w aste siks.



Specialleffort are required in te deve bpmentofnew met odo bgies for exposure assessment
in susceptib @ popu ktion Bke chilren, indigenous women and fish eakrs. Research on
popu ktion has, for te mostpart, addressed adu ks, however, recent findings are indicating
tat chiliren exposed © DDT dewe bp serious neurobgicall probBms. The com prehensive
assessmentt DDT and it metabo ks toxicity requires specialsed analbticallinfrastructure
and capabily in order © identify and quantify different isomers and enanctiomers.
Furtierm ore, appropriat met odo bgies are needed for te anabsis of dioxins and furans in
deve bping countries, and in tis regard, ELISA ®chniques are promising ol tatw arrant
additional research. Avaibbillty of bw cost and easy-to-app¥ metiods is a key factor in
deve bpm entofsurwei Bnce program mes and in te necessary studies of tie bio bgicalleflect
of pesticide m ixtures.

2.3.3 The Uses and M isuses of Pesticides PO Ps in Agricu Bure and \£ctor Controll

A criticallissue in te conextoftie gbballand regionallsignificance of POPs addressed by tie
meeting, re hed © te usesand misuses ofpesticide POPs in agricu Bure and \ector controll te
environm entallprob Bms associatd wit tese applcations and te Umitations tatmay exist
for introduction of otier options. In dewe bping countries, pesticide uses are ofen times quit
diferentfrom tatfor which te productwas origina ¥ dewised. Besides e use in agricu bure
t controlpest and exterm inak allen phnt as we Mas in \ector contro uses on bird contro
fish kiMng, and exen hum an birt controlhave been reported. Often tere is incorrectuse in
agriculure a we Ml as in prevention of diseases resulling in additonal unnecessary
contam ination ofsoill, watrs, biota and hum ans. Existing ol stocks which are notproper¥
isoktd and | Bgaltrading of substances which haw been banned in severall countries are
additionalt reat 0 tie environm entin deve bping nations.

The environm entallim pack derived from pesticide uses willdepend on regionalenvironm entall
conditions and properties as we Mas on use patern. In many tropicallregions soill are poor in
organic mater (for exan pl, in Soutt Africa carbon contntcan be as bw as 0.1%) and
present bw microbio bgical activity. Under tis condition some new pesticides considered
degradab B may indeed hawe bng halF Ies in soilland may allo be Bached down or heraly
t nearby wakr bodies. In many cases continuous exposure t a principa® degradab i
pesticide derined from frequentuse Rads © te obsernvation of toxic eflect and environm ental
risks which are sim ibr © POPs pesticides.

The impEmentation of akernatives © POP pesticides requires furter evaliation. Litth is
known about te risks derinved from te constant exposure, as in te case of indoor pest
controll The accum u ktion of pyreti roids inhumanmill, for exanp B, and te possibl eflect
on chilren are sti Munknown for tis substance and for many oftie new chemicall akeady in
use. Litth is known allo on te synergistic eflect tatm ay cause ad\verse reactions in hum ans
and on te biota from te combined presence oftie ol chemical(for exanp B, DDT and it
metabo kes) and e new pesticides. The choice for a certain option requires carefu levaliation
not on¥ of possib b adwerse effect and cost efectiveness but allo of te efficiency and
re Babi iy oftie se Bckd chemicall Failire in sustainabi Iy ofbot tese properties may Bad
© impairment in maintining confidence re hed © \ector controll programmes at te
comm unity e I A periodic reMew ofpesticide use in pestcontrollis high ¥ recom m ended.

10



There are no incentines for tie im p Bm entation of Inkegratd PestM anagem ent (IPM ) abh ough
itrepresent an intresting option for agricu Buralpurposes. There are allo advantages in
intgrating IPM and Intgratd \ctor M anagem ent (I\M).

2.4 M ode BIng and Forecasting PO Ps
2.4.1 Mode Eng

An overview oftie stak ofthe artofm ode Bing environm entalldistribution and fak of PO as
we las te data requirement and dewe bpment needed for app Bcation in tropicallareas were
presentd.

A m ode Bbased on a sysem consisting of air, watr, soilland sediment in which tere is allo
treatm entofsub-com partm ent such as aerosoll in air and solds in watr captures te principal
phases ofaccum u ktion and transportat Bastfor m ostchem icall and environm entallconditions.
There is a fairy good predictive capabillty for phase partitioning coefficient of most
chemicall wit exception ofsome chsses of po kr com pounds and media, such as \egetation.
Modell are essential © describe intr-media transport because chemicall flixes cannot be
measured directh and mustbe derived from measurement of re hied transport processes.
Mass transfer coefficient or deposition \e bcities tat are encountred in a certain
envronment must be awaibb B for appropriak mode ling. ModeBng is allo useful in
estim ating persistnce in te environment(te definition inc ides aMirre\ersib B bsses) and for
tissimpl Lene Il muli-mediam ode B are avai b B. Persistnce is tie property of resistance
10 degradation butis allo re kied © te response © source reduction.

Persistnce and bng distance transport are re lhied in te sense tat time is required for
transport The task ofassessing inform ation on new or existing chem icall requires m ajor data
coBction ateach targekd sie. As an alkernative a clssification sysem is proposed based on
chem ical properties (for exanp B, halF Ies in specific media and intr-media partitioning
coefficient) thatalbw t chssify a ciemicallas persisentand as hawving te poentialfor bng
range transport Oter essentialldata © ensure bestm ode Boutput refer © bads, emissions,
flixes, environm entalproperties and concentrations, degradation rats in diferentmedia and
mass baknces. Avaikbilty of re lab B data is a fundam entalrequirement Uncertainties, for
exam p B, in forecasting degradation rats which are dependenton te chemicallproperties as
we Hlas on te environm entallproperties, pose difficu lies in caku kting ext rna Ies.

Through mode Mng and from k now n fllixes and concentration data in sedimentand w atr, itis
possibB t estmat te amount of a certain substance origina® re Based in a giwen
environm ent

2.4.2 Monitoring

Monitoring, defined as bng-trm standardised m easurem ent and evaliations, is a fundam ental
tolin te evaliation of persisence and bng range transport and has been essentiallin te
disconery and understanding of tie environm entalbeh avour of PORs. A continuous annual
sam png programme is required t define €m porallconcentration trends in te environment
From oter side, equi Bbrium modell are powerfulltooll in he bing © programme m onitoring
activities. Itis evident t at co Bboration between environm entalland m ode lng scientist is a
key eBment for defining input parametrs in mulimedia model and shal benefit bot
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segment. In tis regard, additonal inform ation can be obtained from known chemical
properties, for exampl, te ratio between substances (parent molBcull \ersus metabo It
concentration) present in sediment or in te biota may giw information on te age of
contam ination.

In dew bping countries scarcity of inform ation on bads and emissions, persisence and
degradation in differentmedia, te hck ofmonitoring data, and tierefore of time series data,
as we Hlas prob Bms ofprecision and re Babi Hy ofexisting data m ay im pair tie eflective use of
m ode I as a o o understand inkr-m edia transport

A new approach in monitoring activities tat inclides te use of biobgicallmarkers was

presentd. Traditiona W m onitoring activities haw been based on te observation of variations

on chem icallproperties, especia ¥ concentrations in tie sexerallenvironm entallm edia. The cos®

and high proficiency requirement of tis approach are o majr constraink © te

estab shmentofeflective and bng Bsting m onitoring program mes. The biom arkers approach

which is based on te observation ofbio bgicallor biochem icallresponses in differentorganism s

derived from environm entalichanges utiBses, in generall bw costassessment €chniques tat
can be easi¥ repBcakd. In addition, tey provde a directmeasure of e exentofecobgical
im pactatt e individuall popu ktion and com m unity e Il

Bio bgicallm arkers are notspecifical indicating exposure 0 a singl chem icall tey are ratier
expressing te resulk of an intgratd response of tie organisms t© te chemosenosis and
produce inform ation on te generall status re ked © neurobgicall nutritionall hormonall
genetic and imm une conditions. By using a hierarch icalapproach, howe\er, itis possibk ©
conc lide whatchss ofchem icall are causing tie obsened eflect.

Biom arkers maybe \ery usefullin te rapid assessmentof tie marine polition whereby te
identification of bio bgicalleflect are used for a fast surey on ewvidences of environmental
disturbances. Once such evidences are bcallsed on¥ ten can more sophisticakd ®chniques be
putin p hce © trace back which chemicall are responsib B for e obsered reactions.

There are some metodobgies based on biomarkers currentd in use, as for examphk: te
measurem entofmetabtionein el in musse I and otier organisms as an indicator of stress
derined from contam ination of su bhur binding trace metall ;te measurem ent of variations in
tie production of cholnestrase in crabs as indicator for contam ination by organoph osph orus
pesticides ; te neutrall red ®st tat indicats generall stress Bvel in mussel and oter
organisms, etc. The deve bpment in te fie M haw been \ery encouraging, indicating te
e hvatd pokentialof tie ®chnique as a rellab B and cost eflective approach of ecobgical
re Ivance.

The prom ising charackr of tie proposed approach and te possibi Hy of drastic reduction in
cost associatd t monitoring activties raised broad discussion on te issue. The cost of a
conventionaIGC anabsis are of tie order of 170 USSper sanp B whill te estim akd cost of
screening based on biom arkers can be around 10 t 20 US$per san p k. Im m uno-assays are an
additiona Itoo lin m onitoring wit associatd cos® (230 o 60 USPper sanp k) bwer tan te
comentionalchemicalanabsis butstiMhigher tan tatestimakd for biom arkers. Bot te
imm unoassay and biom arker €st cannot substitue comple l te need for sophisticatd
chem icallanabsis butcan be used to minimise tis need. This can be atlained by app Bcation in
pre Im inary environm entallsuneys intnded o bcallse hotspot or 1o acquire inform ation on
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existing bio bgicallstresses derived from contam ination. The adaptation of tie biom arkers
approach © te needs of tropicallenvironment as we Mas tie deve bpment of new markers
constituke an exce Mntfie B for GEF inkenention under targetd research .

2.4.3 Teaniques t reduce em issions and t destroy non-pesticide PO s

Industry derived persisent toxic substances can reach te environmentby means of re Bases
from sexerallstages of tie productine chain, for exam pk: from tie im portof resources ;from
m anufacturing and com bustion processes 3 from im port and export of product, etc. PTS
product are main¥ re Based into watr and soi ltrough teir app Ication and use, whilk PTS
by-product are re Based principal into te air because tie main sources are com bustion and
term allindustry processes.

Basicall tree chsses ofe Imination ®chno bgies are in existnce: mechanicallprocesses tat
are ab B} t concentrat and prepare te matriall for saf storage, but do no elIminat te
chem icakbio bgicallprocesses which are ab ¥ © e Iminat te chemicall\ia decom position but
are of bw efficiency as stified by te facttattese are “persisent’ chem icall zand physico-
chemicalland term allprocesses using high tchnobgy tatare \ery efficientand eflective ¥
destroy tie chemicall The cost e Bofthe tree approaches is quit different growing wit

te efficiency and tie tchnobgicall e Brequired. Dem and for speciallsed m an-power is bw

for mechanicall processes and high bot in te case of biobgicall and physico-chemical
processes.

Restrictions © transfrabi ly of existing ®chnobgies © dew bping regions is principa ¥
re hed © cost and personnelresources as we Mas infrastructure. For exampB, onk six
monts woull be required o e Iminat te entire 17,000 tonnes of ol pesticide stocks in
Africa ata costof 30 © 40 m i Mon US do Bhrs, iftie money coull be made avaibb k. Atte
current rak of ol stock e Imination, itwilMtke more tan 40 years! Logistics may allo
im pose restrictions on effort © concentrat or e Im inat residues and o B stocks.

Bestpractices t reduce emissions are costeflective options as com pared © e Im ination of tie
chemical akeady reBased into te environment Improved industry maintnance and
operationa Bpractices as we BMas some sim p B process optim isation m ay bring surprising ¥ good
resuls in reducing air em issions, water re Bases, soi Bcontam ination and was® generation. The
industrialsector shoull be stimuled ®© imp#ment €chnobgicallim provement in order ©
reduce environm entallcost ulim ake ¥ shared by te society as awhol.

From te discussions, te importance of dew bping appropriat economic ol © vvalie
environm entallasset became clar. Presentd, societies are \ery Emitd in teir capabi Iies of
estim ating econom ic bsses derived from contam ination as we Mas from oter processes of
environm entall degradation. This constrain has a direct impact on te builing up of
envronm entall awareness amongst te several stkehoBers and, terefore, on te
im p Bm entation of conse nation actions.

2.5 GenerallConclisions and Recom m endations

On te basis of the presentations and te discussions which foBbwed a number of general
conclisions and recom m endations were arrived at These are sum m arised as folbws:
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(D

(i)

(iii)

(iV)

\Y)

(M)
(i)

(\dii)

Mechanisms shoul be putin phce 1 assistcountries in bui Bing capacity © negotiat
PO P reduction and e Im ination and © im p Bm entm anagem entpo Icies.

There is a need  estab Ish monitoring activities © reduce data gaps, © produce time
series data, evallak environm entallstatus and provde inputdata essentiallto chemical
fat m ode Hng.

The im p Bmentation of environm entallassessm ent direced t© obtain re lab ¥ data, and
“Charing house ““practices are im perative 1 reduce data gaps.

The need for te estab Ishment of training programmes and mechanisms t© facilHae
tchnobgy transer © dew bping countries as ol © address te need for PTS
exposure inform ation.

Incentives © tie impB#mentation of IPM are im perative © reduce PTS em ission from

agricu Bure sources.

Appropriat tchnobgies mustbe made avaibb B 0 dealwitt ol stocks in specific
conditions, as for exam p B, tose existing in som e African countries.

Im p Em entation of BEP and BAT t reduce emissions as we Mas te estab lshmentof
incentives (or penalies) 0 im prowe industry m aintnance and operationall practices is
needed © reduce industriallem issions.

Mechanisms are needed © fas®n inernention in e m anagem entofstock pi ls.
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SECTION 3: INFORMATION GAPS, TARGETED RESEARCH AND IM PLICATIONS
FOR GEF

3.1

3.2

There is obvous b a greatneed for a betker understanding ofm any scientific, chnical
and socio-econom ic issues wit respectto tie m onitoring, m anagem entreduction
and/or e Im ination of PO particu br ¥ in deve bping countries. The meeting
identified te need for te GEFto investresources in targetd research 1o assistin
enhancing understanding ofthese issues.

Gaps Regarding M onitoring and Assessm ent

Environm entalexposure assessment for POPs in dewe bping countries: The first and
foremost gap in information regarding PO was detrmined © be te ke of
environm entall exposure inform ation in many dewe bping countries. These chem ical
measurem ent are needed © detrmine base Ine concentrations of POP tatcoull be used
10 beter understand g bballtransportof POPs. Furter, tie chem icallm easurem entof PO P
in regions witt Itk or no inform ation coul be used © define “fotspot””which may
serne & a bng-trm source of POR intb te regionall or gbbal environment
Measurem ent in abiotic (soi Band sedim ent) and biotic (hum an food, humans, and will k)
m atrices are required t© he b define exposure patways in te environment and teir
re ltine im portance. Itwas recognized tat te monitoring effors need © be prioritized
based on historic use paterns of PO and estim ats of Bke ¥ re Base into te environment
Additiona®, consideration must be given to food web exposure patways based on
knowing te ecobgicall Inkages when prioritizing m onitoring effors. The biota se kckd
for m onitoring shou M be top predators or reflctan exposure patway Bkel © resukin
maxim um exposure due t bioaccum u ktion of PORs. Priority witiin tese programs
shoul be ginven 10 countries with a high estimatd potntial based on use patkrns, in
com bination wit hck of preMous data on chemicall concentrations of PORs in te
envronment There is a particulr hck of tis type of information in te Soutern
Hemisphere.

Recom mended Action: Itwas recognized te financialsupportrequired o conductsuch an
effort woull be tremendous and most ceraink woull exceed te funds availbb k. This
woull be particubr¥ true ginen te cost of routine analticall chemistry procedures.
Therefore, a two phased action pln was recomm ended © address tie need for m onitoring
(exposure) inform ation in deve bping countries. First, support for deve bpment of m ore
rapid and costeflective analticallchem icallm easurem ent procedure for POFs is required.
This supportshoul go toward asimpl and poential fie B-based procedure for POFs in
te environment One examp B of such a procedure, which has proven usefullin teir
regard, is enzyme-UEnked im m uno-absorbance assay (or ELISA). Research and support
activities are recommended which woull make tis and otier re hed met ods avaibb I} at
minim alcos&. Support for training and €cinobgy transfer © persons from dewe bping
countries (i.e capacity bui Bings) is te action recom mended t address te need for greatr
POP exposure inform ation in tese dewe bping countries. The basic e Bment of such
training woull inchide: in-situ (in country) training courses 3 a strong qualty
contro Myualty assurance program w it perform ance critria for te met ods (setdetction
Init, recowery raks, ett); data anabsis ®chniques, metadata requirement 3 and
deve bpm entof appropriat m anuall. This type of program woull be mosteflective ifte
training was given © a num ber of peop B in a ginen country and tere was eMidence tat
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3.3

te €chniques and training were © be supportd in tie future.

Biobgicalleffects m onitoring of tie environment in dewe bping countries. Beyond te
need for chemicallexposure inform ation, more inform ation on te ecobgicalheah of
\arious ecosysems in dewe bping countries is necessary. Biobgicalleflect m onitoring
woul provde an ear¥ warning sysem, a way 1 intgrak te response of organisms
mulip b stressors (chemicaland non-chemical and a reference point for com parison of
organism allhealh ower time.

Recommended Action: As with the POPs exposure assessment, tie costofconducting and
sustaining such a program woull be great Therefore, te mostefficientand costeflective
approach © im pEmentation woull be © supporta training progranme wit te e Iment
Istd abo\e.

Stock pills and otier re lvant issues: The current PTS progct is colkting existing
inform ation on chem icallstock pi Bs and m onitoring data. It was f ktatte GEF shoul
notwait untilte compBltion of tis propct before mowving 0 address any data gaps.
Rater tiere shoull be amechanism ina phce o albw quick responses where tere is a
clar need for furter work. This wou B inclide:

» Containment and stabi lzation on existing stockpills, where tere was clark an
im m ediat hazard

» Disposallofexisting stock pi Bs (butas a bwer priority, assum ing secure condition)

» Assessmentofsuspectd stockpills (e.g. where a country was known hawe im portd
krge quantities of pesticides buthad Ktk or no know Bdge ofhow tese were being
used)

» Stabi lzation and disposall of creakd stockpills (e.g. due © PCBs being witdrawn
from use)

» Basic monitoring, where a country was ab B 1o reportsignificantim port and use but
no usefu Im onitoring data.

PersisentToxic Substances (PTS) M anagem ent

Aspects of PTS M anagem ent Itis im portantt recognize tie re htionship © knd and soil
m anagem entin m any uses of PTS. Chem icall used on bnd can be washed into watrw ays,
and hence into tie sea. H owe\ver, tiis can be minimized by eflective Bnd use controll and
wakrshed management There woull be significant benefit in incorporating aspect of
PTSm anagem entand use into Bnd m anagem entresearch, and \ice \ersa.

Met ods of Treatment A potntial im portanttargetd research area re htes © te use of
pibt studies into metods for te treatnent of existing (regiona® End contam ination
situations. (e.g. areas where tiere is known t© widespread contam ination as te resulkof
prevous DD T use).

PTS Beh avior and Fate: The dewe bpmentof regionallm ode I for PTS beh avour and fat
was seen as a priority area for research. The €rm regionallis used here in a geographical
sense and coull refer 0 areas ranging in size from river cattchment and sm alin bnd seas,
trough t significant portions of continentallareas wit reasonab ¥ uniform clim atic and
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3.4

hnd use conditions. This work shoul be supportd by adequat E\e 1 of m onitoring for
tie purposes ofm ode Bcallbration and/or valldation.

PotentialTargetd Researa Areas

Additive Mode B: Dewe bpment of additinve model must be promotd for forecasting
treshoB concentration for chem icall in tie presence ofm ulip B stressors 3

Rapid Assessment Met odobgies: Dewe bpment of bw cost and easy-to-app¥
m et odo bgies mustbe prom otd for te rapid assessmentof PTS and it metabo BEs in
deve bping areas (environm entalland hum an m onitoring) and © obtain inform ation on te
ecobgicalheahh ofecosysems 3

RegionalMode B: Deve bpm ent of regionalmodel and prowsion of inform ation on
emissions, degradation and persistnce are needed for understanding PTS behavour and
fak

Ch aracterization of Biogeoch em icallBeh aMour: Furtier inwestigations shoull be induced
0 charackrise te biogeochemicall behavour of PTS in tropicall areas and prom o
identification of exposure patways in particulbr scenarios (m akria areas and hazardous
wast areas);

Met odobgies for Exposure Assessment New met odobgies shoull be dewe bped for
exposure assessmentin susceptib B popu ktions and m ore inform ation m usthe provided on
te risks derived from constantexposure © new PTS;

Economic Tool: Dew bpment of appropriak economic ol is required © \ale
environm entall asses and prom ot BEP (Best Environmentall Practices), BAT (Best
Avai Bb B Techno bgies) and im p Bm entation of conse nvation actions 3

Pollcy Anabsis Approadies: Mechanisms and approaches must be devised t im prowe
com m unication between scientists and pollcy makers © faciltak implmentation of
appropriat environm entallpo Icies.

Oter potntialtargetd research high Bghtd inclided:

3.5

Wil e species sensitivity issues 3

Mulip B stressor issues

Inputdata for chem icallfat m odell 3

Im p Bm entation of IPM € ch niques 3
Country-specific BAT for dioxin em ission 3
Em ission estim ation m et ods.

Adequacy oftie Current GEF Fram ew ork for Addressing PO Ps

Recognition was given © te fact t at GEF has funded propct and activities re bhied © te
contam ination of tie environmentby PORs. Itwas allo noked tat e Conwention addresses

twe

Le chemicall under te umbre B of “persisent organic politant””but Bawes an open
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channe Ifor future inclision of otier chemical tatmay be recognised, ata her stage, as
persisent, toxic and ofgbballconcern.

In considering tie existing GEF Fram ew ork for addressing POPs a num ber of observations and
recom m endations were m ade. These are summ arised as fo Bbws:

Itis proposed tat te approach suggestd in UNEPY Regiona ¥ Based Assessment of
Persisent Toxic Substances shoull be used as basis © se Bcting poentialchemicall as
candidaks for GEF inenentions. This im p Bes:

0] tie adoption of a more fikxib ¥ definition of Persisent Toxic Substances (PTS) in
which persisentand “mobi#”"may be Estd as substances tatare Bss inherently
persisentbutt at Bad © continuous exposure because of tieir constant re Base in
te environm entand wide spread use (ubiquity) 3

(i) 1o consider exposure paterns in defining re Bvance zand
(ili) 1 use chem icall ecotoxico bgicalland h um an toxico bgica linform ation 3

Itis reconmended tat GEF in deallng wit chem icallcontam ination shoull m ake use of
regiona Bprioritisation, boking for historicalland cuBuralaspect when se Bcting im portant
substances tatwilhaw © be deakwit atregionallhwel Itis evidenttattere wiBlbe
an increase in dem and for investment in areas where GEFhas notheen active up 0 now .
Moreover, actions in te conextofPORs willhaw 1 be tken atcountry el

Itwas obserned tatOP 10 as currentd writen does notalbw for a GEF response on a
country by country basis. In addition, watr is taken as te singlh patway of exposure
whill in te case of PO oter routs are of far greatr im portance, and eflece on hnd
biota are not at aMconsidered. The restriction re ked t© a country-based action, citd
abowe, means as for today re ¥ing on replcations, an approach tat shaBinhibit GEF
performance when undertgking a probBm  tat is charackrised by a diwersity of
pecu Barities (country based: modes of use and storage of ol stocks, different exposure
routs, culluralland po Micallconext, etc.) and environm entallconditions (regionall aspect
butin some cases country based). Deallng with te requirement oftie POPs conwention
under OP 10 m ay restrict GEF actions in otier issues ofwatr contam ination which are at
Bast as im portant in deve bping regions. Some exampls are chemicaland pat ogenic
contam ination ofw atrs derived from sew age re Bases.

A reMsion of OP 10 is recom mended in tie direction of.

(iii)  keeping tie broad scope of GEF intnentions in deallng wit PTS otier tan te
12 PO P, and

(iv)  giving more em phasis © ephemerallcontam inant (nutrient, ett) which are equal¥

or exen m ore dam aging © te m arine environm ent

There was generallagreementtatte broadening of PTS/POR issues beyond tose specified
in e existing OP 10 is w arrantd.
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Itis allo being recommended tata new OP is putin phce © deallexclsive ¥ wit te
requirement emerging fron te PO Conwention, in te exent tat GEF becomes te
financiallm echanism for te Conwention. Such an OP shoull provide fixibi iy of action
and a broad scope of inknentions (addressing: human and environmentalhealh issues,
Bnd and watr ecosysems, tchnicalland socio-econom ic aspeck, actions on te ground
for e Im ination or substitution).

For an appropriat range of POP/PTS issues 0 be addressed, te eflect of tiis chss of
substances coull nothe Emitd o wakr patways ofexposure. For POR/PTS o be deak
wit holstcall, alpatways of transport and exposure woull need t© be deemed
re hvantfor GEF intnentions.

Though itwas recognised tiat for e purposes of e POPs conwention, such additional
substances wou Bl be tose acceptd by the Parties © e Convention, itwas notconsidered
desirab B t ata specific persisenttoxic substance be identified for e purposes ofdefining
teir elgibily for GEF intnention, but insktad te broad definitions of critria for
substances t be considered as PTSwou B suffice. Broad ¥ inclisive critria such as:

» persisence (e.g> 6monts insoil)*
> bioaccum u ltion (e.g. bgk ov > 10%)*
» prom oting ad\erse eflect in hum ans or anim all

shou M be considered.
(*drawn from te PDF-B W orkshop for Regiona ¥ Based Assessm entof PTS)

The critria shoull cover bot broad-scal exposures and eflect atpopu btion el as we B
as adwerse effect caused in sub-popu ktions resulling from abnorm all high exposures
(trough dietary pecularities, for exam p ). Bot kinds ofeffect were be Beved re hvant ©
te issue of PTS.

The balnce ofactivities covered by OP10 are circum scribed by contam inant derived from
bnd-based activties, and contam inant derived from shipping. As a consequence, m uch
effortis currentd being devotd t problBms associatd wit balkstwatr transport and
exchange. The discussion terefore concentratd on contam inant derived from Bnd based
activities tatare similbr © tose addressed witin e G bballProgramme of Action for tie
Proection of te Marine Enwvronment from Land-Based Activties conclided in
Washington D C in Nowem ber 1995.

Itwas pointd out tat GESAMP, in it current reviews of tie Stake of te Marine
Environment o be pubkshed during 2000, has conclided t at apart from clm at change
and over-fishing, te greakstcauses of marine environmentalldam age and for treat ©
humanhealh mediatd by marine patways ofexposure are: nutrient introduction, sew age
discharge, physicalakeration incliding habitat destruction ;and sediment m obi lsation
(botr augm entations and reductions). I tiese are considered in a GEF conext wo are a
prob Bm because of tieir ubiquity and te nature of short range consequences (physical
aleration and sewage). This raises questions about teir e Bgibilty under te current
proMsions of OP10. The oter two tpics (sediment mobilsation and nutrient
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introduction) can hawe transboundary consequences on Hhrge-scall sedim entation /erosion
paterns and in artificial enhanced primary production. H owewer, on meso-scalls and
exen sub-regionall scalls, marine nutrient are predominantd introduced from te
atmosphere. This allo makes te issue of questionabl e Bgibi y under prowsions of
OP10. In bot cases (i.e. nutrient and sediment mobilsaton) it actuall scabk of
increm entaleflect is difficukto quantify abhough tere are clar¥ dem onstratd instances
ofsuch effect in te case ofsedimentim poverishmentand some basis for defining scalls
ofeutroph ication.

Oweral itwas conclided tattere shouli be no wittdrawallofe Bgibi iy or support for
GEF intnentions addressing eiter Ehnd-based or marine sources of contam inant and
teir efect irrespective ofany re-profillng © supportincreased GEF inenentions re bting
b PO /PTS.
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Annex |

Brainstorm ing on PersistntO rganic Pollitant (PO %)

Pre Im inary O uthne
Day 1

9.00 a.m. -10.00 a.m.

10.00 a.m . - 11.00 a.m .
11.00a.m . - 11.30 a.m .

11.30 a.m. - 12.30 p.m .

12.30 p.m. -1.30 p.m..

1.30 p.m.-2.30 p.m.

January 17-18, 2000
Barbados
Pre Im inary Agenda

O fficia lopening
Status of tie Negotiations on PO
PORs and te GEF

Monitoring biobgicalefEct using biomarkers: economic and
tchnical advantages and HEmitations. Prof. Micha B H .
DepBdge, U.K.

Ob pctives:

Presentargum ent tat justify te need for m onitoring
Presenta generaloverview of existing m onitoring options
(chnicalland econom ic)

Presentand discuss: ®chnicalland econom icalladvantages,
Initaions and adwvances in  monitring trough
biom arkers.

Lunch

Mode EIng and forecasting POPs environmentall impact in
dewe bping countries . Prof. DaMde Calbm ari, Thai lbnd

Ob pctives:

Presenta briefoverview on tie stak oftie art

Data requirement

Data and otier missing inform ation in de\e bping countries
tatm ay im pair te use

H ow good m ode Ming is com pared © m onitoring as a ol
for environm entallconse rnvation po Icies

Lim itations
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2.30 p.m.-3.30 p.m.

3.30 p.m. -4.00 p.m .

4.00 p.m. -5.00 p.m .

5.00 p.m. - 6.00 p.m .

Day 2

9.00a.m.-1.00 p.m.

Owrview on te gbbal and regional significance of POPs:
enMronmentaland human heabh aspects. Dr. Donall Tilltt, U.S.A
<<enwuronmentall aspecs > ; Dr. Fernando Diaz-Barriga, Mexico
<humanheah aspect >

Ob pctives:

Present an onerview on: PTSs of speciallconcern and g bballor
regiona lire Bvance, ecobgicalland hum an toxico bgy aspect

PTSs tat are re lhvant in dewe bping countries (as we M as in
transition econom ies), use patierns and sources

Possib B im pact on biodiversity and nd degradation derived from
PTS use, re Base or disposal

Coffee

Polcy and options for PTS use in agriculblure and \wector control Dr.
Siem W andiga, Kenya

Ob pctives:

Existing experiences on po Bcies t address pestcontrol

Existing and future coming options (tat perhaps need research
activities) ttat may be economicall and tchnicall fasibl in
deve bping and transition countries

Future chalinges

Avai bbi Iy of Tech niques t reduce emissions ofnon-pesticide PTS
Dr.H ans-U Kich H arenstin, Germ any

Ob pctives:

Transfer of Tech no bgy
Cost
Avai Bbi iy in Dewe bping Countries

Consideration of specific issues. Arising out of tie Presentation and
tieir Im p Blcation for te GEF

Is tiere ascope for regiona Bcapacity bui Bing™?

Are ol stocks and dum ps a regionallor g bballprob km 2

A Ernative met ods ofdestruction

Is tere a need for appled research addressing specific beh aviour
and fak under tropicallcim ak ?
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2.00 p.m. -5.00 p.m .

Which are tie main botth neck issues © impBment best priorities
re ked specificall © PTS?(Institutionall Bgall econom ic, €chnicall
pub Bc and/or governm entallaw areness, ordination?

Possib B stratgies for GEF inerention

Is tere a need for a new OP?If tiere is, whatshoull be te
scope ?
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Annex 11

STAP Brainstorm ing on FersisentO rganic Pollitants (PO %)
February 21-22, 2000
Bridgetow n, Barbados

Listof Participants

Dr. H ans-U kich H arénstin

Energy and Envronm entConsu kant (Eé& EC) Gm bH
Postfach 3507

51535 W alibroe B Germ any

Tel 49 2291912 635

Fax: 49 2291 912 636

Em ail 113535.3501@compuserve.com

Dr. Donall Ti ltt

USGS —Environm entalland Contam inant Research Centr
Bio bgicalResources Divsion

4200 New H awven Road

Colim bia, MO 65201

U.S.A.

Tel 1573 876 1886

Fax: 1 573 876 1896

Em aill donad tillitt@usgs.gov

Prof. Ming H . Wong

H ong Kong BaptistUni\ersity

Institue of NaturaBResources and W ast Managem ent
Kow bon Tong

H ong Kong, PRC

Te 1 852 2339 7050

Fax: 852 2339 5995

Em ai I mhwong@ctsc.hkbu.edu.hk

Dr. Jnice Reid

IPM Specialst

P.0. Box 501

Kingston 10, Jm aica

Tel 1876944 2716

Fax: 1 876 929 2515

Em aill jcreid@cwjamaica.com

Dr. Rernando Diaz-Barriga

Faculad de Medicina

A\enida \Menustiano Carranza No. 2405
Cobnia Lom as bs F Kros, 78210,

San Luis Potosi, SLP
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Mexico

Te 1 52 48 26 2354

Fax: 52 48 26 2354

Em ail fdia@slpl.telmex.net.mx

Prof. H enk Bonwman

Departn entofZ oo bgy

PU for CH E

Privat Bag X6001

Potchefstroom 2520

South Africa

Te l 27 12 5672 223

Fax: 27 12 8081 489

Em ai l aves@intekom.co.za or nipbhb@PLANT1.AGRIC.ZA

Prof. Michae i Depldge

P¥m out Environm entalResearch Centre
Uninersity of Pm outh

Drake Circus, Devon

PL4 BAA

U.K.

Te 1 44 1752 233038

Fax: 44 1752 233039

Em ai I M.Depledge@plymouth.ac.uk

Prof. Davide Caln ari

Environm entalResearch Group

Departm entof Structura land Functiona IBio bgy
Uninersity of Insubria

Ma JH . Dunant3

21100 Varese VA

iay

Te 1 39 0322 421546

Fax: 39 0332 421554

Em ai I davide.calamari @unimi.it

Dr. Bruce Graham

Soutr Pacific Regiona IEnvironm entall
Progranme (SPREP)

P.0. Box 240

Apia, Sam oa

Te 1685 21929

Fax: 685 20231

Em ai Il bruce.graham@clear.net.nz

Dr. BilAar bersherg

The Uninersity oftie Sout Pacific (USP)
Suva

Fji Is knds
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Te B 679 313900
Fax: 679 301 305 or 300 482 or 300 830

Dr. Amy Fraenke l

Environm ent Protction Agency
Washington, D.C.,

U.SA.

Fax: 1 202 565 2411

Em ai I Fraenkel Amy@upamail.epa.gov

Dr. M. Bewers

Bedford Institue of O ceanography
P.0 .Box 1006

Dartm outt N.S.

Canada B2Y 4A2

Fax: 1902 426 6695

Mr. DhnWhit Bw

Deputy Director

InernationalRegistr for Poentia ¥ Toxic
UNEP/Chem icall Program me Activty Centre
15, Chem in des Anem ones

CH -1219 Chat hine (GE)

Switzer hnd

Tel 41 22917 8187

Fax: 41 22 797 3460

GEF Scretariat

Dr. AndreaMerh

Program me Manager, Intrnationa W akrs
The GEF Scretariat

1818 H Street, NW

W ashington, DC 20433

U.SA.

Te 1202 458 8198

Fax: 1 202 522 3240

Em ai l amerla@worldbank.org

Dr. Lars Mdagus

Program Leader

G bbalCo-ordination Unit

Team Leader GEF Co-ordination
The Wor B Bank

1818 H Street, NW

W ashington, DC 20433

U.S.A.

Tel 1202473 4188

Fax: 1 202 522 3256
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Em ail lvidaeus@worldbank.org

FAO

Mr. Niek Van Der Graeff

Chief, Phnt Protction Senrvces

Food and Agriculure Organisation oftie Unitd Nations (FAQ)
\Viall de B Terme di Caracalh,

00100 Rom e

ital

Te 1 39 06 57051

Fax: 39 06 5705 6347/3152

Em ail FAO-HQ@fao.org

EPA

George H errfurt

U.S. Departn entof State
Te 1 1202 647 4750
Fax: 1 202 647 5947

UNEP

Mr. LaurentGranier

Program me Officer, Intrnationa lW akrs
Unitd Nations Environm ent Program m e
P.0. Box 30552

Nairobi, Kenya

Te 1 254 2 623967

Fax: 254 2 623557

Em aill laurent.granier@unep.org

STAP

Prof. Eric Odada

Professor of Geo- Im no bgy and

Program me Director, Pan-African START Secretariat (PASS), Kenya NationaBAcademy of
Sciences/Uninersity of Nairobi

P.0. Box 30197

Nairobi, Kenya

Te I: (off) 254 2 447 740 (hse) 254 2 444062

Fax: 254 2 449 539

Em ai I pass@uonbi.ac.ke

Prof. Ange hde L. Rebe b W agener
Professor of Chem istry

PUC - Pontificia Universidade Cato Ica
do Rio de Janeiro
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Departn anento de Quim ica (Departm entof Chem istry)
Rua Marques de Sao Mincent,

225 - Gawea - 22453-900

Rio de Jneiro-RJ

Brazil

Te B (55 21 529 9373/239 2150

Fax: (55 21) 239 2150

Em ail ange k@ m ai Irdc.puc-rio.br

Ms. Anne-Marie \£rbeken

Program me O fficer

STAP Screfariat

UNEP/GEF Co-ordination O ffice
P.0. Box 30552

Nairobi

Te 1 254 2 623250

Fax: 254 2 623140

Em ai I anne-marie.verbeken@unep.org

Dr. Mark Griffit

STAP Scretary

STAP Screfariat

UNEP/GEF Co-ordination O ffice
P.0. Box 30552

Nairobi, Kenya

Te 1 254 2 623424

Fax: 254 2 623140

Em ai | mark.griffith@unep.org
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