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PREFACE

It is  a pleasure  to pre s ent th e  final report of th e  STAP Brainstorm ing Se s s ion on Pers istent
O rganic Pollutants  (POPs).  Th e  Brainstorm ing Se s s ion w as  h eld on February 21-22, 2000 in
Bridgetow n, Barbados.  Th e  m e eting w as  convened by th e  Scientific and Tech nical Advisory
Panel (STAP) of th e Global Environm ent Facility (GEF) to cons ider th e  is sue  of pers istent
organic pollutants  w ith  th e  view  of advis ing th e GEF of th e  opportunitie s  for GEF
interventions .

Th is  report w as  prepared by Prof. Angela W agener w ith  inputs  from  th e  STAP Secretariat.

Prof. M adh av Gadgil
STAP Ch airm an
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EXECUTIVE SUM M ARY

Th is  report is  th e  re sult of th e  STAP Brainstorm ing Se s s ion convened in Bridgetow n, Barbados
from  February 21-22, 2000.  Th e  goal of th e  s e s s ion w as :

(i) To e xplore  th e  is s u e  of pe rs iste nt organic pollutants  w ith  th e  vie w  of ide ntifying
approach e s  and opportunitie s  for GEF inte rve ntions;

(ii) Th e  ide ntification of gaps  and pote ntial targe ted  re s e arch  are as  ne e d e d  to scie ntifically
and te ch nically unde rpin future  GEF inte rve ntions .

Th e discus s ion centered on a w ide range of is sue s  (us e , fate s  and effects  on th e  environm ent,
including effects  on biodivers ity and land degradation, th e  state of m onitoring, prevention and
redem ption, existing options , social-econom ic aspects) w h ich  are  relevant for understanding
th e  scope of POPs and w h ich  are  lik ely to h ave im plications  for th e  im plem entation of th e
International Convention on POPs currently under preparation.  Th e discus s ion h igh ligh ted th e
com plexity of as s e s s ing effects  on ecosystem s  and th e  constraints  as sociated w ith  th e  existing
m eth odologie s  (lack  of sufficiently sens itive and discrim inatory instrum ental, analytical
tech niq ue s  and auth entic standards for com pounds  th at occur in w ildlife) to investigate POPs,
its  m etabolite s  and decay products .

A num ber of general conclus ions  and recom m endations  w ere  m ade tak ing into account th e
range of problem s  th at m ust be overcom e in developing countrie s  and countrie s  w ith
econom ie s  in trans ition before  attaining th e  goals of reducing or elim inating pers istent toxic
ch em icals.  Th e s e  are  sum m arised as :

(i) M e ch anism s  s h ould be put in place  to as s ist countrie s  in building capacity to ne gotiate
POPs reduction and elim ination and to im ple m e nt m anage m e nt policie s;

(ii) Th e re  is  a ne e d  to e s tablis h  m onitoring activitie s  to reduce  data gaps , to produce  tim e
s e rie s  data, e valuate  e nvironm e ntal status and provide  input data e s s e ntial to ch e m ical
fate  m odelling;

(iii) Th e  im ple m e ntation of e nvironm e ntal as s e s sm e nts dire cted  to obtain reliable data, and
“cle aring h ouse“ practice s  are  im pe rative  to reduce  data gaps;

(iv) Th e  ne e d  for th e  e s tablis h m e nt of training program m e s  and m e ch anism s  to facilitate
te ch nology transfe r to developing countrie s  as  tools to addre s s  th e  ne e d  for Pe rs iste nt
Toxic Substance s  (PTS) e xposure  inform ation;

(v) Ince ntive s  to th e  im ple m e ntation of Inte grated Pe s t Manage m e nt (IPM) are  im pe rative
to reduce  PTS e m is s ion from  agriculture  s ource s;

(vi) Appropriate  te ch nologie s  m ust b e  m ade  available  to de al w ith  old stock s  in spe cific
conditions , as  for e xam ple , th os e  e xisting in som e  African countrie s;

(vii) Im ple m e ntation of BEP and BAT to reduce  e m is s ions  as  w ell as  th e  e s tablis h m e nt of
ince ntive s  (or pe naltie s ) to im prove  industry m ainte nance  and ope rational practice s  is
ne e d e d  to reduce  industrial e m is s ions;

Inform ation gaps  and potential targeted re s earch  areas  w ere  also identified.  Th e s e  included
inte r alia gaps  regarding m onitoring and as s e s sm ent; biological effects; stock  piles; pers istent
toxic substance m anagem ent; w ildlife specie s  s ens itivity issues.

Th e  im plication of th e  ongoing POPs negotiations  for GEF operations  and th e  scientific and
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tech nical re quirem ents  needed for a h olistic approach  w ere  cons idered w ith  th e  context of th e
existing GEF fram ew ork , nam ely, O perational Program m e 10, for addre s s ing POPs.  A
num ber of specific recom m endations  w ere  m ade.  Th e s e  include:

• Th e  UNEP’s R egionally Bas ed  As s e s sm e nt of Pe rs iste nt Toxic Substance s  s h ould be us ed as
a bas is  for s ele cting pote ntial ch e m icals as  candidate s  for GEF inte rve ntions .  Th is
im plie s :

(i) Th e  adoption of a m ore  fle xible  d efinition of Pe rs iste nt Toxic Substance s  (PTS) in w h ich
pe rs iste nt and “m obile” substance s  m ay be  listed  as substance s  th at are  le s s  inh e re ntly
pe rs iste nt but th at le ad to continuous e xposure  b ecau s e  of th e ir constant rele as e  in th e
e nvironm e nt and w ide  s pre ad use  (ubiquity);

(ii) To cons ide r e xposure  patte rns  in de fining relevance; and

(iii) To use  ch e m ical, e cotoxicological and h um an toxicological inform ation.

• Th e  GEF, in de aling w ith  ch e m ical contam ination s h ould m ak e  u s e  of re gional
prioritisation, look ing for h istorical and cultural aspe cts  w h e n s ele cting im portant
substance s  th at w ill h ave  to be  d ealt w ith  at a re gional level.

• Ope rational Program m e  10 “Contam inant-Bas ed  Program m e ” as  curre ntly w ritte n doe s
not allow  for a GEF re s pons e  on a country by country basis th ough  actions  in conte xt of
POPs w ill h ave  to be  tak e n at country level. Th e  re s triction related to country-bas ed
action, m e ans  as  for today relying on re plications , an approach  th at s h all inh ibit GEF
pe rform ance  w h e n unde rtak ing a proble m  th at is  ch aracte rised by a dive rs ity of
pe culiaritie s  (country based : m ode s  of u s e  and storage  of old stock s , diffe re nt e xposure
route s , cultural and political conte xt, e tc.) and e nvironm e ntal conditions  (re gional  aspe cts
but in som e  cas e s  country based). Dealing w ith  th e  re qu ire m e nts  of th e  POPs conve ntion
unde r OP 10 m ay re s trict GEF actions  in oth e r is s u e s  of w ate r contam ination w h ich  are  at
le ast as  im portant in de veloping re gions . Som e  e xam ple s  are  ch e m ical and path oge nic
contam ination of w ate rs  d e rived from  s e w age  rele as e s .

 
• A revis ion of OP 10 is  re com m e nded  in th e  dire ction of:

(i) k e e ping th e  broad scope  of GEF inte rve ntions  in de aling w ith  PTS oth e r th an th e  12
POPs, and

(ii) giving m ore  e m ph as is  to e ph e m e ral contam inants  (nutrie nts , e tc) w h ich  are  e q ually
or e ve n m ore  dam aging to th e  m arine  e nvironm e nt.

• Th at a ne w  OP be  put in place  to de al e xclusively w ith  th e  re qu ire m e nts  e m e rging from  th e
POPs Conve ntion, in th e  e ve nt th at GEF becom e s  th e  financial m e ch anism  for th e
Conve ntion. Such  an OP s h ould provide  fle xibility of action and a broad scope  of
inte rve ntions  (addre s s ing: h um an and e nvironm e ntal h e alth  is s u e s , land and w ate r
e cosyste m s , te ch nical and socio-e conom ic aspe cts , actions  on th e  ground for elim ination or
substitution).

• For an appropriate  range  of POPs/PTS is su e s  to be  addre s s e d , th e  e ffe cts  of th is  clas s  of
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substance s  could not b e  lim ited  to w ate r path w ays  of e xposure . For POPs/PTS to be  d ealt
w ith  h olistically, all path w ays  of transport and e xposure  w ould ne e d  to be  d e e m e d  relevant
for GEF inte rve ntions . In addition, w ate r is  tak e n as  th e  s ingle  path w ay of e xposure  w h ile
in th e  cas e  of POPs oth e r route s  are  of far gre ate r im portance , and e ffe cts  on land biota
are  not at all cons ide red .

• Th ough  it w as  re cognis ed  th at, for th e  purpos e s  of th e  POPs conve ntion, such  additional
substance s  w ould be th os e  acce pted by th e  Partie s  to th e  Conve ntion, it w as  not cons ide red
d e s irable  th at a spe cific pe rs iste nt toxic substance  b e  ide ntified  for th e  purpos e s  of d efining
th e ir eligibility for GEF inte rve ntion, but inste ad th e  broad de finitions  of crite ria for
substance s  to be  cons ide red  as  PTS w ould suffice . Broadly inclusive  crite ria such  as ,
pe rs iste nce  (e .g >  6 m onth s  in soils)*, bioaccum ulation (e .g. log k ow  >  103)* and
prom oting adve rs e  e ffe cts  in h um ans  or anim als, s h ould be cons ide red .
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SECTIO N 1: INTR O DUCTIO N AND BACKGROUND

1.1 Introduction

STAP in its  report1 to th e GEF Council in 19 9 8, identified Pers istent O rganic Pollutants
(POPs)2 as  an em erging is sue  w h ich  STAP s h ould addre s s  in GEF II.  In addition, th e  recently
e stablis h ed Intergovernm ental Negotiating Com m ittee  (INC)3 w ith  th e  m andate to prepare  an
internationally legally binding instrum ent for im plem enting international action on certain
POPs, h ave greatly increased th e  potential of GEF interventions  in th is  area.  Am ong th e  first
tw elve substance s  w h ich  are  th e  focus  of th e  INC included m anufactured products , such  as
polych lorinated biph enyls (PCBs) and h exach lorobenzene  (H CB), unw anted by-products
(exam ples  are  polych lorinated dibenzo-dioxins  and polych lolrinated dibenzofurans
(PCDD/PCDF) for both  (exam ples  are  PCB and H CB, w h ich  are  also form ed in com bustion
proce s s e s).

In addition, th e  need to develop science -based criteria and a procedure  for identifying
additional POPs as  candidate s  for future  international action h as been recognised by th e
international com m unity4.  Based upon th e  w ork  of th e  Criteria Expert Group s et up by INC 1
and re spons e s  rece ived from  countrie s , th e  follow ing param eters  h ave been identified as being
of prim ary intere st to identify furth er POPs:

(a) Persistence: Th e  ability to re s ist degradation in various  m edia, such  as  air, w ater and
sedim ent, m easured as  h alf-life of th e  substance in th e  m edium .  Evidence s  of pers istence
are : h alf-life in w ater greater th an tw o m onth s , or h alf-life in soils greater th an s ix m onth s ,
or h alf-life in sedim ents  greater th an s ix m onth s , or substance sufficiently persistent to be
of concern w ith in th e  scope of th e  POPs Protocol.

 
(b) Bioaccum ulation: th e  ability of a ch em ical to accum ulate in living tis sue s  to levels h igh er

th an th os e  in th e  surrounding environm ent, expre s s ed as  th e  quotient betw e en th e
concentration in th e  targeted tis sue  and th e  environm ental concentration.

 
(c) Potential for Long R ange Transport: A potential for transfer to a rece iving environm ent

in locations distant from  th e  source s  of releas e  of th e  substance.  Transport can be by air,
w ater or m igratory specie s .

 
(d) Toxicity and Ecotoxicity: Th ere  is  evidence  th at toxicity or ecotoxicity data indicate th e

potential for dam age to h um an h ealth  or to th e  environm ent.  Th is  criteria w as  proposed
but is  not yet adopted.

Th e  potential im portance for th is  area for th e GEF w as  furth er h igh ligh ted at th e
Fourteenth  m e eting of th e GEF Council h eld in Decem ber, 19 9 9  w h e n it re que sted th at an

                                                       
1 UNEP: Priority Is sue s  w h ich  STAP Sh ould Address in GEF II, Septem ber, 19 9 8.
2 Persistent O rganic Pollutants (POPs) are  h azardous  ch e m icals th at re s ist degradation by ph ysical, ch e m ical or
biological path w ays, bioaccum ulate  th rough  th e  food w e b  and pos e  a ris k  causing advers e  effects  on h um an h e alth
and th e  e nvironm ent.  Th e re  h as  be en grow ing inte rnational conce rn th at releas e s  and em issions of POPs m ay
endange r significant parts  of th e  b iosph e re  as  w ell as  h um an populations.
3 Th e  INC is  focusing on tw e lve specific pe rsistent organic pollutants, nam ely Aldrin, Ch loridine, Bieldrin, DDT,
Endrin, M irex, Toxaph e n, H exach orobenzene, PCB, Dioxins, Furans.
4 UNEP Governing Council 19 th  Se s s ion
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as s e s sm ent be m ade of th e  im plications  for GEF activitie s  of th e  negotiations  on pers istent
organic pollutants .

Tak ing into cons ideration th e  range of problem s 5 th at m ust be overcom e before  attaining th e
goals of reducing or elim inating pers istent toxic ch em icals in developing countrie s  and in
countrie s  w ith  econom ie s  in trans ition, and th e  potential for GEF interventions  in th is  area,
STAP organised a brainstorm ing s e s s ion on POPs on February 20-21, 2000 in Bridgetow n,
Barbados.

1.2 Aim s and Objectives

Th e aim s  and objective s  of th e brainstorm ing s e s s ion w ere  outlined as :

(i) To explore th e  is sue  of pers istent organic pollutants  w ith  th e  view  of identifying
approach e s  and opportunitie s  for GEF intervention.

 
(ii) Th e identification of gaps  and potential targeted re s earch  areas  needed to scientifically

and tech nically underpin future GEF interventions .

1.3. Structure of th e  Meeting

Th e m e eting w as  structured to cover a w ide range of is sue s  (us e , fate s  and effects  on th e
environm ent, including effects  on biodivers ity and land degradation, th e  state of m onitoring,
prevention and rem ediation, existing options , social-econom ic aspects) w h ich  are  relevant for
understanding th e  scope of POPs and w h ich  are  lik ely to h ave im plications  for th e
im plem entation of th e  International Convention currently under preparation.

Scientific pre s entations  w ere  m ade on is sue s  such  as  th e  global and regional s ignificance of
POPs: environm ental and h um an h ealth  aspects; m odelling and forecasting POPs,
environm ental distribution and fate in developing countrie s; m onitoring biological effects  us ing
biom ark ers : econom ic and tech nical advantage s  and lim itations; policy and options  for
Pers istent Toxic Substance s  (PTS) us e  in agriculture  and vector control; and availability of
tech niq ue s  to reduce em is s ions  of non-pe sticide PTS.  In addition, discus s ion groups  addre s s ed
topics  such  as : m onitoring and re s earch  needs; stock  m anagem ent, beh aviour and fate
as s e s sm ent needs; and sh ould th e GEF interventions  go beyond th e  “12 dirty ch em icals”
pre s ently th e  cons ideration of th e  INC.  Th e  outline of th e  brainstorm ing’s agenda is  continued
in Annex 1.

1.4. Participation

Th e m e eting w as  attended by experts  from  various  countrie s , th re e  m em bers  of STAP, and
repre s entative s  from  th e GEF Secretariat and th e  Im plem enting Agencie s  (See Annex II for th e
list of participants).

                                                       
5 In gene ral, th e re  are data gaps  related to source s  intensity, source ch aracte risation (old stock s , dum ps, illegal
trade, abuse and m isuse etc.), poor k now ledge of degradation rate s  and oth e r scientific inform ation th at m ay be
relevant to as s e s s  pe rsistence, transport and toxicity in tropical clim ates, lack  of scientific expe rtise to conduct
environm ental evaluation, lack  of regulations  and institutional capacity to fully address th e  problem , lack  of
inform ation on options, lack  of aw arenes s ,  etc.



8

SECTIO N 2: SCIENTIFIC AND TECH NICAL DIM ENSIO NS O F PERSISTENT
O R GANIC PO LLUTANTS AND PERSISTENT TO XIC SUBSTANCES

2.1 Introduction

A com pre h ens ive overview  of th e  scientific and tech nical is sue s  underpinning th e  cons ideration
of POPs and PTS w as  pre s ented.  It w as  recognised th at th e  transboundary m ovem ent of th e s e
substance s  (th rough  natural and m an-m ade path w ays), th e  w orldw ide use in agriculture  and
transference  of industrial activitie s  to ch eap labour countrie s , pos e  a th reat to populations  and
environm ents  of w orld regions  least prepared to tack le th e  advers e  cons e quence s .  Th e  ch ange s
th at th e  actual list of tw elve ch em icals th at are being cons idered by th e  INC, w ith  th e  m andate
of preparing th e  international legal binding instrum ent, w ill increas e .  Th e  num ber of
synth e s ized ch em icals is  now   beyond 3 m illion and is  grow ing at a rate  of s everal h undred
th ousand a year of w h ich  300-500 reach  th e  stage of com m ercial production.  It is  e stim ated
th at up-to one-th ird of th e  total production of th e s e  ch em icals reach e s  th e  environm ent.

Th e  follow ing is  a brief sum m ary of som e  of th e  m ain is sue s  h igh ligh ted in th e  pre s entations .

2.2 Status of Negotiations on PO Ps: Im plications for th e GEF

An update of th e  negotiations  for an international, legally binding instrum ent for POPs w as
provided by a repre s entative from  th e  Convention Secretariat.  It w as  em ph as is ed th at th ere  is
a need to as s ist countrie s  in building capabilitie s  to negotiate  POPs reduction and elim ination
and to im plem ent m anagem ent policie s .  It w as  also obs erved th at appropriate  tech nologie s
m ust be m ade available to deal w ith  old stock s  in specific conditions , such  as  th os e , for
exam ple, encountered in som e African countrie s .

In sum m aris ing th e  status  of contam inants  in th e  context of th e GEF it w as  noted th at
interventions  are  pre s ently re stricted to th e  w ater context6 under O perational Program m e 10
entitled “Contam inant-Bas ed  Program m e ”.  Th e  fact th at pers istent toxic substance s  are  only
dealt w ith  under OP10, re strict th e  scope and pos s ibilitie s  of action th at oth erw is e  could be
tak en in order to m e et th e  needs of s everal regions .  A specific problem  of tropical countrie s ,
for exam ple, aris e s  from  th e  us e  of pe sticides in vector control (m alaria and oth ers), a practice
th at affects directly h um ans  and land h abitats directly,  but not alw ays caus e s  alteration in
aquatic life .  It w as  h ow ever, stre s s ed th at th e  m ajor path w ays of exposure  of h um ans  and land
anim als do not all include m arine  or fre s h w ater com ponents .  In addition, a listing of POPs
and th e  propertie s  th at led to th e  s election of th e  12 ch em icals as being an is sue  of global
concern w as  also pre s ented.  It w as  noted th at concern is  ris ing about oth er pers istent
substance s  as  w ell as  about ch em icals th at, alth ough  les s  pers istent, are  in w idespread and
continuous  us e  and th erefore  m ay pos e  ch ronic explore over large scales .

                                                       
6 GEF’s contam inant portfolio includes presently one full project already under im plem entation (regionally based
as s e s sm ent of PTS) and th re e  PDF projects (reducing pesticide  runoff in th e  Caribbean; POPs’ food security and
indigenous people  in Artic Russia; pe rsistent toxic substance s  – country cas e  studies).
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2.3 Global and R egional Significance of PO Ps

2.3.1 Environm ental Aspects

Th e com plexity of as s e s s ing effects  on ecosystem s  and th e  constraints  as sociated to th e  existing
m eth odologie s  (lack  of sufficiently sens itive and discrim inatory instrum ental, analytical
tech niq ue s  and auth entic standards for com pounds  th at occur in w ildlife) to investigate POPs,
its  m etabolite s  and decay products  w as  em ph as is ed.  In th e  cas e  of dioxins , for exam ple, in
m any instance s  only soph isticated analytical m eth odologie s  are  acceptable to determ ine  levels
in th e biota and in th e  ph ysical environm ent. Th e  h igh  costs  and th e  nece s sary h igh  degre e  of
expertis e  so far as  th ey are  re quired in th e  environm ental as s e s sm ent of th os e  substance s  are
im portant factors  to be cons idered w h en program m ing activitie s  in developing countrie s .

Th e  pos itive environm ental re spons e  after elim inating DDT, PCBs and reducing dioxin and
furan em is s ions  in th e Great Lak e s  region w h ere  levels of th e s e  substance s  are decreas ing in
fis h  and w ildlife w as dem onstrated. Alth ough  th is  decreas ing  trend is  encouraging, recent data
sugge sts  th at th e  rate s  of concentration decreas e  h ave declined for PCBs and DDE (a decay
product of DDT) due to internal recycling and continued input, e specially from  atm osph eric
depos ition. Concentrations  of th e s e  substance s  cannot be expected to decreas e  furth er very
rapidly. W h ile concentration of th e  routinely m easured contam inants  h ave declined, effects
such  as  s k eleton deform itie s , reproductive failure  and im m une suppre s s ion are  still observed.
Field and laboratory data indicate th at leth ality and deform itie s  in fis h -eating w ater birds are
caused by th e  toxic effect of m ultiple com pounds . Additive m odels m ust still be developed to
allow  forecasting th re s h old concentrations  for a ch em ical in th e  pre s ence  of m ultiple stre s sors .
M ore  m ust also be k now n on specie s  s ens itivity and exposure  as s e s sm ent.

In general, a decline of th e s e  substance s  in industrialised countrie s  h as been obs erved,
h ow ever, th ere  are  regions  still w ith  h igh  environm ental levels.  Becaus e  scre ening studies in
developing countrie s  are  very scarce  th ere  are  s e rious data gaps  on concentration levels in th e
biota and in th e  ph ysical environm ent.  As a cons e quence , th e  urgent need for developm ent of
ch eaper and reliable m eth odologie s  and tech niq ue s  to as s e s s  levels and effects  of POPs in th e
environm ent and th e  need to im prove com m unication betw e en scientists  and policy m ak ers  w as
recognised.  It w as  also noted th at im plem entation of appropriate  environm ental policie s  are
fre quently procrastinated becaus e  policym ak ers  h ave difficultie s  in dealing w ith  th e
uncertaintie s  th at are  inh erent to scientific findings .

2.3.2 H um an H ealth  Aspects

Th e com plexity of as s e s s ing effects  of POPs on h um ans  w as  h igh ligh ted.  H ow ever, it w as
recognised th at m any of th e  environm ental aspects  of POPs are  also relevant to h um an h ealth
cons iderations .

Th e  exposure  path w ays are  th e  proces s e s  by w h ich  DDT m ay be transported from  th e  pollution
source  to th e  living organism . Th e  h igh  pers istence  of POPs, coupled w ith  th e  am ount of th e s e
com pounds  used in different countrie s , provides th e  nece s sary conditions  for POPs to becom e
contam inants  of global concern. Additional investigation is  needed to ch aracteris e  th e
specificity in tropical regions  w h ere  biogeoch em ical beh aviour m ay differ from  th at observed
in tem perate regions , and to identify exposure  path w ays in particular scenarios  as , for
exam ple, m alaria areas  and h azardous  w aste  s ite s .
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Special efforts  are  re quired in th e developm ent of new  m eth odologie s  for exposure  as s e s sm ent
in susceptible population lik e  ch ildren, indigenous  w om en and fis h  eaters . R e s earch  on
population h as , for th e  m ost parts , addre s s ed adults, h ow ever, recent findings  are  indicating
th at ch ildren exposed to DDT develop s erious  neurological problem s . Th e  com pre h ens ive
as s e s sm ent to DDT and its  m etabolite s  toxicity re quire s  specialised analytical infrastructure
and capability in order to identify and quantify different isom ers  and enanctiom ers .
Furth erm ore , appropriate  m eth odologie s  are  needed for th e  analysis  of dioxins  and furans  in
developing  countrie s , and in th is  regard, ELISA tech niq ue s  are  prom is ing tools th at w arrant
additional re s earch . Availability of low  cost and easy-to-apply m eth ods is a k ey factor in
developm ent of surveillance program m e s  and in th e  nece s sary studies of th e biological effects
of pe sticide m ixture s .

2.3.3 Th e Uses and M isuses of Pesticides PO Ps in Agriculture and Vector Control

A critical is sue  in th e  context of th e  global and regional s ignificance of POPs addressed by th e
m e eting, related to th e  uses and m isus e s  of pe sticide POPs in agriculture  and vector control, th e
environm ental problem s  as sociated w ith  th e s e  applications  and th e  lim itations  th at m ay exist
for introduction of oth er options . In developing countrie s , pe sticide us e s  are  often tim e s  quite
different from  th at for w h ich  th e  product w as  originally devised. Be s ides th e  us e  in agriculture
to control pe sts  and exterm inate alien plants  as  w ell as  in vector control, us e s  on bird control,
fis h  k illing, and even h um an birth  control h ave been reported. O ften th ere  is  incorrect us e  in
agriculture  as  w ell as  in prevention of diseas e s  re sulting in additional, unnece s sary
contam ination of soils, w aters , biota and h um ans .  Existing old stock s  w h ich  are  not properly
isolated and illegal trading of substance s  w h ich  h ave been banned in several countrie s  are
additional th reats  to th e  environm ent in developing nations .

Th e  environm ental im pacts derived from  pe sticide us e s  w ill depend on regional environm ental
conditions  and propertie s  as  w ell as  on us e  pattern. In m any tropical regions  soils are  poor in
organic m atter (for exam ple, in South  Africa carbon content can be as  low  as  0.1%) and
pre s ent low  m icrobiological activity. Under th is  condition som e  new  pe sticides cons idered
degradable m ay indeed h ave long h alf lives  in soil and m ay also be leach ed dow n or laterally
to nearby w ater bodies. In m any cas e s  continuous  exposure  to a principally degradable
pe sticide derived from  fre quent us e   leads to th e  observation of toxic effects  and environm ental
ris k s  w h ich  are  s im ilar to POPs pe sticides.

Th e  im plem entation of alternative s  to POP pe sticides re quire s  furth er evaluation. Little is
k now n about th e  ris k s  derived from  th e  constant exposure , as  in th e  cas e  of indoor pe st
control. Th e  accum ulation of pyreth roids  in h um an m ilk , for exam ple, and th e  pos s ible effects
on ch ildren are  still unk now n for th is  substance and for m any of th e  new  ch em icals already in
us e . Little is  k now n also on th e synergistic effects  th at m ay caus e   advers e  reactions  in h um ans
and on th e biota from  th e  com bined presence  of th e  old ch em ical (for exam ple, DDT and its
m etabolite s) and th e  new  pe sticides. Th e  ch oice  for a certain option re quire s  careful evaluation
not only of pos s ible advers e  effects  and cost effectivenes s  but also of th e  efficiency and
reliability  of th e  s elected ch em ical. Failure  in sustainability of both  th e s e  propertie s  m ay lead
to im pairm ents  in m aintaining confidence  related to vector control program m e s  at th e
com m unity level. A periodic review  of pe sticide us e  in pe st control is  h igh ly recom m ended.



11

Th ere  are  no incentive s  for th e  im plem entation of Integrated Pe st M anagem ent (IPM ) alth ough
it repre s ents  an intere sting option for agricultural purpos e s . Th ere  are  also advantage s  in
integrating IPM  and Integrated Vector M anagem ent (IVM ).

2.4 M odelling and Forecasting PO Ps

2.4.1 M odelling

An overview  of th e  state of th e  art of m odelling environm ental distribution and fate of POPs as
w ell as  th e data re quirem ents  and developm ents  needed for application in tropical areas  w ere
pre s ented.

A m odel based on a system  cons isting of air, w ater, soil and sedim ents  in w h ich  th ere  is  also
treatm ent of sub-com partm ents  such  as  aerosols in air and solids in w ater capture s  th e  principal
ph as e s  of accum ulation and transport at least for m ost ch em icals and environm ental conditions .
Th ere  is  a fairly good predictive capability for ph as e  partitioning coefficients  of m ost
ch em icals w ith  exception of som e  clas s e s  of polar com pounds  and m edia, such  as  vegetation.
M odels are  e s s ential to describe inter-m edia transport  becaus e  ch em ical fluxe s  cannot be
m easured directly and m ust be derived from  m easurem ents  of related transport  proce s s e s .
M as s  transfer coefficients  or depos ition velocitie s  th at are  encountered in a certain
environm ents  m ust be available for appropriate  m odelling. M odelling is  also us eful in
e stim ating pers istence  in th e  environm ent (th e definition includes all irrevers ible los s e s) and for
th is  s im ple Level III m ulti-m edia m odels are  available. Pers istence  is  th e  property of re s istance
to degradation but is  also related to th e  re spons e  to source  reduction.

Pers istence  and long distance transport are  related in th e  s ens e  th at tim e  is  re quired for
transport. Th e  tas k  of as s e s s ing inform ation on new  or existing ch em icals re quire s  m ajor data
collection at each  targeted s ite . As an alternative a clas s ification system  is  proposed based on
ch em ical propertie s  (for exam ple, h alf lives  in specific m edia and inter-m edia partitioning
coefficients) th at allow  to clas s ify a ch em ical as  pers istent and as  h aving th e  potential for long
range transport. O th er e s s ential data to ensure be st m odel outputs  refer to loads, em is s ions ,
fluxe s , environm ental propertie s  and concentrations , degradation rate s  in different m edia and
m ass balance s .  Availability of reliable data is  a fundam ental re quirem ent. Uncertaintie s , for
exam ple, in forecasting degradation rate s  w h ich  are dependent on th e  ch em ical propertie s  as
w ell as  on th e  environm ental propertie s , pose difficultie s  in calculating externalitie s .

Th rough  m odelling and from  k now n fluxe s  and concentration data in sedim ent and w ater, it is
pos s ible to e stim ate th e  am ount of a certain substance originally released in a given
environm ent.

2.4.2 M onitoring

M onitoring, defined as  long-term  standardised m easurem ents  and evaluations , is  a fundam ental
tool in th e  evaluation of pers istence  and long range transport and h as been e s s ential in th e
discovery and understanding of th e  environm ental beh aviour of POPs. A continuous  annual
sam pling program m e is  re quired to define  tem poral concentration trends in th e  environm ent.
From  oth er s ide, equilibrium  m odels are  pow erful tools in h elping to program m e m onitoring
activitie s . It is  evident th at collaboration betw e en environm ental and m odelling scientists  is  a
k ey elem ent for defining input param eters  in m ultim edia m odels and sh all benefit both
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s egm ents .  In th is  regard, additional inform ation can be obtained from  k now n ch em ical
propertie s , for exam ple, th e  ratio betw e en substance s  (parent m olecule versus  m etabolite
concentration) pre s ent in sedim ents  or in th e biota m ay give inform ation on th e  age  of
contam ination.

In developing countrie s  scarcity of inform ation on loads and em is s ions , pers istence  and
degradation in different m edia, th e  lack  of m onitoring data, and th erefore  of tim e  s e rie s  data,
as  w ell as  problem s  of precis ion and reliability of existing data m ay im pair th e  effective us e  of
m odels as  a tool to understand inter-m edia transport.

A new  approach  in m onitoring activitie s  th at includes th e  us e  of biological m ark ers  w as
pre s ented. Traditionally m onitoring activitie s  h ave been based on th e  observation of variations
on ch em ical propertie s , e specially concentrations  in th e  s everal environm ental m edia. Th e  costs
and  h igh  proficiency re quirem ents  of th is  approach  are  tw o m ajor constraints  to th e
e stablis h m ent of effective and long lasting m onitoring program m e s . Th e  biom ark ers  approach
w h ich  is based on th e  observation of biological or bioch em ical re spons e s  in different organism s
derived from  environm ental ch ange s  utilis e s , in general, low  cost as s e s sm ent tech niq ue s  th at
can be eas ily replicated. In addition, th ey provide a direct m easure  of th e  extent of ecological
im pact at th e  individual, population and com m unity level.

Biological m ark ers  are  not specifically indicating exposure  to a s ingle ch em ical, th ey are  rath er
expre s s ing th e  re sult of an integrated re spons e  of th e  organism s  to th e  ch em os enos is  and
produce inform ation on th e  general status  related to neurological, nutritional, h orm onal,
genetic and im m une conditions . By using a h ie rarch ical approach , h ow ever, it is  pos s ible to
conclude w h at clas s  of ch em icals are  caus ing th e  observed effects .

Biom ark ers  m aybe very useful in th e  rapid as s e s sm ent of th e  m arine  pollution w h ereby th e
identification of biological effects  are  used for a fast survey on evidence s  of environm ental
disturbance s . O nce such  evidence s  are  localised only th en can m ore  soph isticated tech niq ues be
put in place to trace back  w h ich  ch em icals are  re spons ible for th e  observed reactions .

Th ere  are  som e  m eth odologies based on biom ark ers  currently in us e , as  for exam ple: th e
m easurem ent of m etaloth ione in levels in m us s els and oth er organism s  as  an indicator of stre s s
derived from  contam ination of sulph ur binding trace m etals; th e  m easurem ent of variations  in
th e  production of ch oline steras e  in crabs as  indicator for contam ination by organoph osph orus
pe sticides; th e  neutral red te st th at indicate s  general stre s s  levels in m us s els and oth er
organism s , etc. Th e developm ents  in th e  field h ave been very encouraging, indicating th e
elevated potential of th e  tech niq ue  as  a reliable and cost effective approach  of ecological
relevance.

Th e  prom is ing ch aracter of th e  proposed approach  and th e  pos s ibility of drastic reduction in
costs  as sociated to m onitoring activitie s  raised broad discus s ion on th e  is sue . Th e  costs  of a
conventional GC analysis  are  of th e  order of 170 US$ per sam ple w h ile th e  e stim ated costs  of
scre ening based on biom ark ers  can be around 10 to 20 US$ per sam ple. Im m uno-as says are  an
additional tool in m onitoring w ith  as sociated costs  (230 to 60 US$ per sam ple) low er th an th e
conventional ch em ical analysis but still h igh er th an th at e stim ated for biom ark ers . Both  th e
im m unoas say and biom ark er te sts  cannot substitute com pletely th e  need for soph isticated
ch em ical analysis but can be used to m inim is e  th is  need. Th is  can be attained by application in
prelim inary environm ental surveys  intended to localis e  h ot spots  or to acquire  inform ation on
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existing biological stre s s e s  derived from  contam ination.  Th e  adaptation of th e  biom ark ers
approach  to th e  needs of tropical environm ents  as  w ell as  th e developm ent of new  m ark ers
constitute an excellent field for GEF intervention under targeted re s earch .

2.4.3 Tech niques to reduce em issions and to destroy non-pesticide PO Ps

Industry derived pers istent toxic substance s  can reach  th e  environm ent by m eans  of releas e s
from  s everal stage s  of th e  productive ch ain, for exam ple: from  th e  im port of re source s; from
m anufacturing and com bustion proce s s e s; from  im port and export of products , etc. PTS
products  are  m ainly released into w ater and soil th rough  th e ir application and us e , w h ile PTS
by-products  are  released principally into th e  air becaus e  th e  m ain source s  are  com bustion and
th erm al industry proce s s e s .

Bas ically th re e  clas s e s  of elim ination tech nologie s  are  in existence : m ech anical proce s s e s  th at
are  able to concentrate and prepare  th e  m aterial for safe  storage, but do no elim inate th e
ch em ical; biological proce s s e s  w h ich  are  able to elim inate th e  ch em ical via decom pos ition but
are  of low  efficiency as  te stified by th e  fact th at th e s e  are  “pers istent” ch em icals; and ph ysico-
ch em ical and th erm al proce s s e s  us ing h igh  tech nology th at are  very efficient and effectively
destroy th e  ch em ical. Th e  cost level of th e  th re e  approach e s  is  quite different, grow ing w ith
th e  efficiency and th e  tech nological level re quired. Dem and for specialised m an-pow er is  low
for m ech anical proce s s e s  and h igh  both  in th e  cas e  of biological and ph ysico-ch em ical
proce s s e s .

R e strictions  to transferability of existing tech nologie s  to developing regions  is  principally
related to costs  and personnel re source s  as  w ell as  infrastructure . For exam ple, only six
m onth s  w ould be re quired to elim inate th e  entire  17,000 tonne s  of old pesticide stock s  in
Africa at a cost of 30 to 40 m illion US dollars , if th e  m oney could be m ade available. At th e
current rate of old stock  elim ination, it w ill tak e  m ore  th an 40 years! Logistics  m ay also
im pos e  re strictions  on efforts  to concentrate or elim inate re s idues and old stock s .

Be st practice s  to reduce em is s ions  are  cost effective options  as  com pared to elim ination of th e
ch em ical already released into th e  environm ent. Im proved industry m aintenance and
operational practice s  as  w ell as  som e  s im ple proce s s  optim isation m ay bring surpris ingly good
re sults in reducing air em is s ions , w ater releas e s , soil contam ination and w aste  generation. Th e
industrial s ector s h ould be stim ulated to im plem ent tech nological im provem ents  in order to
reduce environm ental costs  ultim ately sh ared by th e  society as  a w h ole.

From  th e discus s ions , th e  im portance of developing appropriate  econom ic tools to value
environm ental as s ets becam e clear. Pre s ently, societie s  are  very lim ited in th e ir capabilitie s  of
e stim ating econom ic loss e s  derived from  contam ination as  w ell as  from  oth er proce s s e s  of
environm ental degradation. Th is  constrain h as  a direct im pact on th e building up of
environm ental aw arene s s  am ongst th e  s everal stak e h olders  and, th erefore , on th e
im plem entation of  cons ervation actions .

2.5 General Conclusions and R ecom m endations

On th e bas is  of th e  pre s entations  and th e discus s ions  w h ich  follow ed a num ber of general
conclus ions  and recom m endations  w ere  arrived at.  Th e s e  are  sum m arised as  follow s:
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(i) Mech anism s  s h ould be put in place to as s ist countrie s  in building capacity to negotiate
POPs reduction and elim ination and to im plem ent m anagem ent policie s .

(ii) Th ere  is  a need to e stablis h  m onitoring activitie s  to reduce data gaps , to produce tim e
s e rie s  data, evaluate environm ental status  and provide input data e s s ential to ch em ical
fate m odelling.

(iii) Th e im plem entation of environm ental as s e s sm ents directed to obtain reliable data, and
“clearing h ous e  “ practice s  are  im perative to reduce data gaps .

(iv) Th e need for th e  e stablis h m ent of training program m e s  and m ech anism s  to facilitate
tech nology transfer to developing countrie s  as  tools to addre s s  th e  need for PTS
exposure  inform ation.

(v) Incentive s  to th e  im plem entation of IPM  are  im perative to reduce PTS em is s ion from
agriculture  source s .

(vi) Appropriate  tech nologie s  m ust be m ade available to deal w ith  old stock s  in specific
conditions , as  for exam ple, th os e  existing in som e African countrie s .

(vii) Im plem entation of BEP and BAT to reduce em is s ions  as  w ell as  th e  e stablis h m ent of
incentive s  (or penaltie s) to im prove industry m aintenance and operational practice s  is
needed to reduce industrial em is s ions .

(viii) Mech anism s  are  needed to fasten intervention in th e  m anagem ent of stock piles .
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SECTIO N 3: INFO R M ATIO N GAPS, TARGETED RESEARCH  AND IM PLICATIO NS
FO R  GEF

3.1 Th ere  is  obviously a great need for a better understanding of m any scientific, tech nical
and socio-econom ic is sue s  w ith  re spect to th e  m onitoring, m anagem ent reduction
and/or elim ination of POPs particularly in developing countrie s .  Th e  m e eting
identified th e  need for th e GEF to invest re source s  in targeted re s earch  to as s ist in
enh ancing understanding of th e s e  is sue s .

3.2 Gaps R egarding M onitoring and Assessm ent

• Environm ental exposure assessm ent for PO Ps in developing countries: Th e  first and
forem ost gap in inform ation regarding POPs w as determ ined to be th e  lack  of
environm ental exposure  inform ation in m any developing countrie s . Th e s e  ch em ical
m easurem ents  are  needed to determ ine bas eline  concentrations  of POPs th at could be used
to better understand global transport of POPs. Furth er, th e  ch em ical m easurem ent of POPs
in regions  w ith  little or no inform ation could be used to define  “h ot spots” w h ich  m ay
s erve as  a long-term  source  of POPs into th e  regional or global environm ent.
M easurem ents  in abiotic (soil and sedim ent) and biotic (h um an food, h um ans , and w ildlife)
m atrice s  are  re quired to h elp define  exposure  path w ays in th e  environm ent and th e ir
relative im portance. It w as  recognized th at th e  m onitoring efforts  need to be prioritized
based on h istoric us e  patterns  of POPs and estim ate s  of lik ely releas e  into th e  environm ent.
Additionally, cons ideration m ust be given to food w eb exposure  path w ays based on
k now ing th e  ecological link age s  w h en prioritizing m onitoring efforts . Th e biota s elected
for m onitoring s h ould be top predators  or reflect an exposure  path w ay lik ely to re sult in
m axim um  exposure due  to bioaccum ulation of POPs. Priority w ith in th e s e  program s
s h ould be given to countrie s  w ith  a h igh  e stim ated potential, based on us e  patterns , in
com bination w ith  lack  of previous data on ch em ical concentrations  of POPs in th e
environm ent. Th ere  is  a particular lack  of th is  type of inform ation in th e  South ern
H em isph ere .

Recom m ended Action: It w as  recognized th e  financial support re quired to conduct such  an
effort w ould be trem endous  and m ost certainly w ould exceed th e  funds  available. Th is
w ould be particularly true  given th e  costs  of routine  analytical ch em istry procedure s .
Th erefore , a tw o ph ased action plan w as  recom m ended to addre s s  th e  need for m onitoring
(exposure) inform ation in developing countrie s . First, support for developm ent of m ore
rapid and cost-effective analytical ch em ical m easurem ent procedure  for POPs is  re quired.
Th is  support s h ould go tow ard a s im ple and potentially field-based procedure  for POPs in
th e  environm ent. O ne exam ple of such  a procedure , w h ich  h as  proven us eful in th e ir
regard, is  enzym e -link ed im m uno-absorbance as say (or ELISA). Re s earch  and support
activitie s  are  recom m ended w h ich  w ould m ak e  th is  and oth er related m eth ods available at
m inim al costs . Support for training and tech nology transfer to persons  from  developing
countrie s  (i.e  capacity buildings) is  th e  action recom m ended to addre s s  th e  need for greater
POP exposure  inform ation in th e s e  developing countrie s . Th e bas ic elem ents  of such
training w ould include: in-situ (in country) training cours e s; a strong quality
control/quality as surance program  w ith  perform ance criteria for th e  m eth ods (set detection
lim its , recovery rate s , etc); data analysis  tech niq ue s , m etadata re quirem ents; and
developm ent of appropriate  m anuals. Th is  type of program  w ould be m ost effective if th e
training w as  given to a num ber of people in a given country and th ere  w as  evidence  th at
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th e  tech niq ue s  and training w ere  to be supported in th e  future .

• Biological effects m onitoring of th e environm ent in developing countries. Beyond th e
need for ch em ical exposure  inform ation, m ore  inform ation on th e  ecological h ealth  of
various  ecosystem s  in developing countrie s  is  nece s sary. Biological effects  m onitoring
w ould provide an early w arning system , a w ay to integrate th e  re spons e  of organism s  to
m ultiple stre s sors  (ch em ical and non-ch em ical) and a reference  point for com parison of
organism al h ealth  over tim e .

Recom m ended Action: As w ith  th e  POPs exposure  as s e s sm ent, th e  cost of conducting and
sustaining such  a program  w ould be great. Th erefore , th e  m ost efficient and cost effective
approach  to im plem entation w ould be to support a training program m e w ith  th e  elem ents
listed above.

• Stock piles and oth er relevant issues: Th e current PTS project is  collating existing
inform ation on ch em ical stock piles  and m onitoring data. It  w as  felt th at th e GEF s h ould
not w ait until th e  com pletion of th is  project before  m oving to addre s s  any data gaps .
Rath er th ere  s h ould be a m ech anism  in a place to allow  q uick  re spons e s  w h ere  th ere  is  a
clear need for furth er w ork . Th is  w ould include:

Ø Containm ent and stabilization on existing stock piles , w h ere  th ere  w as  clearly an
im m ediate  h azard

Ø Disposal of existing stock piles  (but as  a low er priority, as sum ing s ecure  condition)
Ø Ass e s sm ent of suspected stock piles  (e .g. w h ere  a country w as  k now n  h ave im ported

large  quantitie s  of pe sticides but h ad little or no k now ledge of h ow  th e s e  w ere being
used)

Ø Stabilization and disposal of created stock piles  (e .g. due  to PCBs being w ith draw n
from  us e)

Ø Bas ic m onitoring, w h ere  a country w as  able to report s ignificant im ports  and use but
no us eful m onitoring data.

3.3 Persistent Toxic Substances (PTS) M anagem ent

• Aspects of PTS M anagem ent: It is  im portant to recognize  th e  relations h ip to land and soil
m anagem ent in m any uses of PTS. Ch em icals used on land can be w as h ed into w aterw ays,
and h ence  into th e  s ea. H ow ever, th is  can be m inim ized by effective land use controls and
w aters h ed m anagem ent. Th ere  w ould be significant benefits  in incorporating aspects  of
PTS m anagem ent and use into land m anagem ent re s earch , and vice  versa.

• M eth ods of Treatm ent: A potentially im portant targeted re s earch  area relate s  to th e  us e  of
pilot studies into m eth ods for th e  treatm ent of existing (regional) land contam ination
s ituations . (e .g. areas  w h ere  th ere  is  k now n to w idespread contam ination as  th e  re sult of
previous  DDT us e).

• PTS Beh avior and Fate: Th e developm ent of regional m odels for PTS beh aviour and fate
w as  s e en as  a priority area for re s earch . Th e  term  regional is  used h e re  in a geograph ical
sens e  and could refer to areas  ranging in s ize  from  river catch m ents  and sm all inland seas ,
th rough  to s ignificant portions  of continental areas  w ith  reasonably uniform  clim atic and
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land use conditions .  Th is  w ork  s h ould be supported by adequate levels of m onitoring for
th e  purpos e s  of m odel calibration and/or validation.

3.4 Potential Targeted Research  Areas

• Additive  Models: Developm ent of additive m odels m ust be prom oted for forecasting
th re s h old concentration for ch em icals in th e  pre s ence  of m ultiple stre s sors;

• Rapid Assessm ent M eth odologies: Developm ent of low  cost and easy-to-apply
m eth odologie s  m ust be prom oted for th e  rapid as s e s sm ent of PTS and its  m etabolite s  in
developing areas  (environm ental and h um an m onitoring) and to obtain inform ation on th e
ecological h ealth  of ecosystem s;

• Regional M odels: Developm ent of regional m odels and provis ion of inform ation on
em is s ions , degradation and pers istence  are  needed for understanding PTS beh aviour and
fate;

• Ch aracterization of Biogeoch em ical Beh aviour: Furth er inve stigations  s h ould be induced
to ch aracteris e  th e  biogeoch em ical beh aviour of PTS in tropical areas  and prom ote
identification of exposure  path w ays in particular scenarios  (m alaria areas  and h azardous
w aste  areas);

• M eth odologies for Exposure Assessm ent: New  m eth odologie s  s h ould be developed for
exposure  as s e s sm ent in susceptible populations  and m ore  inform ation m ust be provided on
th e  ris k s  derived from  constant exposure  to new  PTS;

• Econom ic Tools: Developm ent of appropriate  econom ic tools is  re quired to value
environm ental as s ets  and prom ote BEP (Be st Environm ental Practice s), BAT (Be st
Available Tech nologie s) and im plem entation of cons ervation actions;

• Policy Analysis Approach es: M e ch anism s  and approach e s  m ust be devised to im prove
com m unication betw e en scientists  and policy m ak ers  to facilitate im plem entation of
appropriate  environm ental policie s .

O th er potential targeted re s earch  h igh ligh ted included:

• W ildlife specie s  s ens itivity issues;
• M ultiple stre s sor is sue s
• Input data for ch em ical fate m odels;
• Im plem entation of IPM  tech niq ue s;
• Country-specific BAT for dioxin em is s ion;
• Em is s ion e stim ation m eth ods.

3.5 Adequacy of th e Current GEF Fram ew ork  for Addressing PO Ps

Recognition w as  given to th e  fact th at GEF h as  funded projects  and activitie s  related to th e
contam ination of th e  environm ent by POPs. It w as  also noted th at th e  Convention addre s s e s
tw elve ch em icals under th e  um brella of “pers istent organic pollutants” but leaves  an open
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ch annel for future  inclus ion of oth er ch em icals th at m ay be recognised, at a later stage, as
pers istent, toxic and of global concern.

In cons idering th e  existing GEF Fram ew ork  for addre s s ing POPs a num ber of observations  and
recom m endations  w ere  m ade.  Th e s e  are  sum m arised as  follow s:

• It is  proposed th at th e  approach  sugge sted in UNEP’s Regionally Based As s e s sm ent of
Pers istent Toxic Substance s  s h ould be used as bas is  to s electing potential ch em icals as
candidate s  for GEF interventions . Th is  im plie s :

(i) th e  adoption of a m ore  flexible definition of Pers istent Toxic Substance s  (PTS) in
w h ich  pers istent and “m obile” m ay be listed as  substance s  th at are  les s  inh e rently
pers istent but th at lead to continuous  exposure becaus e  of th e ir constant releas e  in
th e  environm ent and w ide spread use (ubiquity);

 
(ii) to cons ider exposure patterns  in defining relevance; and
 
(iii) to us e  ch em ical, ecotoxicological and h um an toxicological inform ation;

• It is  recom m ended th at GEF in dealing w ith  ch em ical contam ination s h ould m ak e  us e  of
regional prioritisation, look ing for h istorical and cultural aspects  w h en s electing im portant
substance s  th at w ill h ave to be dealt w ith  at regional level.  It is  evident th at th ere  w ill be
an increas e  in dem and for investm ents  in areas  w h ere GEF h as  not been active up to now .
M oreover, actions  in th e  context of POPs w ill h ave to be tak en at country level.

 
• It w as  observed th at OP 10 as  currently w ritten does not allow  for a GEF re spons e  on a

country by country bas is . In addition, w ater is  tak en as  th e  s ingle path w ay of exposure
w h ile in th e  cas e  of POPs oth er route s  are  of far greater im portance, and effects  on land
biota are  not at all cons idered. Th e  re striction related to a country-based action, cited
above, m eans  as  for today relying on replications , an approach  th at  s h all inh ibit GEF
perform ance w h en undertak ing a problem   th at is  ch aracterised  by a divers ity of
peculiaritie s  (country based: m odes of us e  and storage of old stock s , different exposure
route s , cultural and political context, etc.) and environm ental conditions  (regional  aspects
but in som e  cas e s  country based). Dealing w ith  th e  re quirem ents  of th e  POPs convention
under OP 10 m ay re strict GEF actions  in oth er is sue s  of w ater contam ination w h ich  are  at
least as  im portant in developing regions . Som e exam ples  are  ch em ical and path ogenic
contam ination of w aters derived from  s ew age releas e s .

 
• A revis ion of OP 10 is  recom m ended in th e direction of:

(iii) k e eping th e broad scope of GEF interventions  in dealing w ith  PTS oth er th an th e
12 POPs, and

(iv) giving m ore  em ph as is  to eph em eral contam inants  (nutrient, etc) w h ich  are  e qually
or even m ore dam aging to th e  m arine  environm ent.

Th ere  w as  general agre em ent th at th e broadening of PTS/POPs is sues beyond th os e  specified
in th e  existing OP 10 is  w arranted.
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• It is  also being recom m ended th at a new  O P is  put in place to deal exclus ively w ith  th e
re quirem ents  em erging from  th e  POPs Convention, in th e  event th at GEF becom e s  th e
financial m ech anism  for th e  Convention. Such  an OP s h ould provide flexibility of action
and a broad scope of interventions  (addre s s ing: h um an and environm ental h ealth  is sue s ,
land and w ater ecosystem s , tech nical and socio-econom ic aspects , actions  on th e  ground
for elim ination or substitution).

• For an appropriate  range of POPs/PTS is sue s  to be addre s s ed, th e  effects  of th is  clas s  of
substance s  could not be lim ited to w ater path w ays of exposure . For POPs/PTS to be dealt
w ith  h olistically, all path w ays of  transport and exposure  w ould need to be deem ed
relevant for GEF interventions .

• Th ough  it w as  recognised th at, for th e  purpos e s  of th e  POPs convention, such  additional
substance s  w ould be th os e  accepted by th e  Partie s  to th e  Convention, it w as  not cons idered
des irable th at a specific pers istent toxic substance be identified for th e  purpos e s  of defining
th e ir eligibility for GEF intervention, but instead th e broad definitions  of criteria for
substance s  to be cons idered as  PTS w ould suffice . Broadly inclus ive criteria such  as :

Ø pers istence  (e .g >  6 m onth s  in soils)*
Ø bioaccum ulation (e .g. log k  ow  >  103)*
Ø prom oting advers e  effects  in h um ans  or anim als

s h ould be cons idered.

(* draw n from  th e  PDF -B W ork s h op for R egionally Based As s e s sm ent of PTS)

Th e  criteria s h ould cover both  broad-scale exposure s  and effects  at population levels as  w ell
as advers e  effects  caused in sub-populations  re sulting from  abnorm ally h igh  exposure s
(th rough  dietary peculiaritie s , for exam ple). Both  k inds  of effects  w ere believed relevant to
th e  is sue  of PTS.

• Th e balance of activitie s  covered by OP10 are  circum scribed by contam inants derived from
land-based activitie s , and contam inants derived from  s h ipping. As a cons e quence , m uch
effort is  currently being devoted to problem s  as sociated w ith  ballast w ater transport and
exch ange. Th e discus s ion th erefore  concentrated on contam inants derived from  land based
activitie s  th at are  s im ilar to th os e  addre s s ed w ith in th e Global Program m e of Action for th e
Protection of th e  Marine Environm ent from  Land-Based Activitie s  concluded in
W as h ington D C in Novem ber 19 9 5.

It w as  pointed out th at GESAMP, in its  currents  review s  of th e  State of th e  Marine
Environm ent to be publis h ed during 2000, h as  concluded th at apart from  clim ate ch ange
and over-fis h ing, th e  greate st caus e s  of m arine  environm ental dam age and for th reats  to
h um an h ealth  m ediated by m arine  path w ays of exposure  are : nutrients  introduction, s ew age
disch arge , ph ysical alteration including h abitat destruction; and sedim ents  m obilisation
(both  augm entations  and reductions). If th e s e  are  cons idered in a GEF context, tw o are  a
problem  becaus e  of th e ir ubiq uity and th e  nature  of s h ort range cons e quence s  (ph ysical
alteration and s ew age). Th is  rais e s  que stions  about th e ir eligibility under th e  current
provis ions  of OP10. Th e  oth er tw o topics  (sedim ents  m obilisation and nutrients
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introduction) can h ave transboundary cons e quence s  on large-scale sedim entation / eros ion
patterns  and in artificially enh anced prim ary production. H ow ever, on m e so-scales  and
even sub-regional scales , m arine  nutrients  are  predom inantly introduced from  th e
atm osph ere . Th is  also m ak e s  th e  is sue  of que stionable eligibility under provis ions  of
OP10. In both  cas e s  (i.e . nutrients  and sedim ent m obilisation) its  actual scale of
increm ental effects  is difficult to quantify alth ough  th ere  are  clearly dem onstrated instance s
of such  effects  in th e  cas e  of sedim ent im poveris h m ent and som e bas is  for defining scales
of eutroph ication.

Overall, it w as  concluded th at th ere  s h ould be no w ith draw al of eligibility or support for
GEF interventions  addre s s ing e ith er land-based or m arine  source s  of contam inants  and
th e ir effects  irre spective of any re -profiling to support increased GEF interventions  relating
to POPs / PTS.



21

Annex I

Brainstorm ing on Persistent O rganic Pollutants (PO Ps)
January 17-18, 2000

Barbados
Prelim inary Agenda

Prelim inary O utline

Day 1

9 .00 a.m . - 10.00 a.m . O fficial opening

10.00 a.m . - 11.00 a.m . Status  of th e Negotiations  on POPs

11.00a.m . - 11.30 a.m . POPs and th e GEF

11.30 a.m . - 12.30 p.m . Monitoring biological e ffe cts us ing biom ark e rs : e conom ic and
te ch nical advantage s  and lim itations .  Prof. M ich ael H .
Depledge, U.K.

Objective s :

• Pre s ent argum ents  th at justify th e  need for m onitoring
• Pre s ent a general overview  of existing m onitoring options

(tech nical and econom ic)
• Pre s ent and discus s : tech nical and econom ical advantage s ,

lim itations  and advance s  in m onitoring th rough
biom ark ers .

 
 12.30 p.m . - 1.30 p.m . Lunch
 
 1.30 p.m . - 2.30 p.m . Modelling and fore casting POPs  e nvironm e ntal im pact in

d eveloping countrie s  . Prof. Davide Calam ari, Th ailand
 

 Objective s :
 

• Pre s ent a brief overview  on th e  state of th e  art
• Data re quirem ent
• Data and oth er m is s ing inform ation in developing countrie s

th at m ay im pair th e  us e
• H ow  good m odelling is  com pared to m onitoring as  a tool

for environm ental cons ervation policie s
• Lim itations
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 2.30 p.m . - 3.30 p.m . Ove rvie w  on th e  global and re gional s ignificance  of POPs:
e nvironm e ntal and h um an h e alth  aspe cts .  Dr. Donald Tillitt, U.S.A
<environm ental aspects  > ; Dr. Fernando Diaz-Barriga, M e xico
<h um an h ealth  aspects  >

 
 

 Objective s :
 

• Pre s ent an overview  on:  PTSs of special concern and global or
regional relevance, ecological and h um an toxicology aspects

• PTSs th at are  relevant in developing countrie s  (as  w ell as  in
trans ition econom ie s), us e  patterns  and source s

• Pos s ible im pacts  on biodivers ity and land degradation derived from
PTS us e , releas e  or disposal.

 
 3.30 p.m . - 4.00 p.m . Coffee
 
 4.00 p.m . -5.00 p.m . Policy and options  for PTS u s e  in agriculture  and ve ctor control.  Dr.

Sh em  W andiga, Kenya
 

 Objective s :
 
• Existing experience s  on policie s  to addre s s  pe st control
• Existing and future  com ing options  (th at perh aps  need re s earch

activitie s) th at m ay be econom ically and tech nically feas ible in
developing and trans ition countrie s

• Future  ch allenge s
 
 5.00 p.m . - 6.00 p.m . Availability of Te ch niqu e s  to reduce  e m is s ions  of non-pe s ticid e  PTS
 Dr. H ans -Ulrich  H artenste in, Germ any
 

 Objective s :
 
• Transfer of Tech nology
• Cost
• Availability in Developing Countrie s

 Day 2
 
 9 .00 a.m . - 1.00 p.m . Cons ideration of specific is sue s .  Aris ing out of th e  Pre s entation and

th e ir Im plication for th e GEF
 

• Is  th ere  a scope for regional capacity building?
• Are old stock s  and dum ps  a regional or global problem ?

 Alternative m eth ods of destruction
• Is  th ere  a need for applied re s earch  addre s s ing specific beh aviour

and fate under tropical clim ate?
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 2.00 p.m . - 5.00 p.m . W h ich  are  th e  m ain bottle neck  is sue s  to im plem ent best prioritie s
related specifically to PTS? (Institutional, legal, econom ic, tech nical,
public and/or governm ental aw arene s s , ordination?

 
 Pos s ible strategie s  for GEF intervention
 
• Is  th ere  a need for a new  O P? If th ere  is , w h at s h ould be th e

scope?
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Annex II

STAP Brainstorm ing on Persistent O rganic Pollutants (PO Ps)
February 21-22, 2000
Bridgetow n, Barbados

List of Participants

Dr. H ans -Ulrich  H artenste in
Energy and Environm ent Consultants  (E& EC) Gm bH
Postfach  3507
51535 W aldbroel, Germ any
Tel: 49  229 1 9 12 635
Fax: 49  229 1 9 12 636
Em ail: 113535.3501@compuserve.com

Dr. Donald Tillitt
USGS – Environm ental and Contam inants  Re s earch  Center
Biological Re source s  Divis ion
4200 New  H aven Road
Colum bia, M O  65201
U.S.A.
Tel: 1 573 876 1886
Fax: 1 573 876 189 6
Em ail: donald_tillitt@usgs.gov

Prof. M ing H . W ong
H ong Kong Baptist Univers ity
Institute of Natural Re source s  and W aste  Managem ent
Kow loon Tong
H ong Kong, PRC
Tel: 852 2339  7050
Fax: 852 2339  59 9 5
Em ail: mhwong@ctsc.hkbu.edu.hk

Dr. Janice  Re id
IPM  Specialist
P.O . Box 501
Kingston 10, Jam aica
Tel: 1 876 9 44 2716
Fax: 1 876 9 29  2515
Em ail: jcreid@cwjamaica.com

Dr. Fernando Diaz-Barriga
Facultad de Med icina
Avenida Venustiano Carranza No. 2405
Colonia Lom as  los Filtros , 78210,
San Luis  Potos i, SLP
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Mexico
Tel: 52 48 26 2354
Fax: 52 48 26 2354
Em ail: fdia@slp1.telmex.net.mx

Prof. H enk  Bonw m an
Departm ent of Z oology
PU for CH E
Private Bag X6001
Potsch efstroom  2520
South  Africa
Tel: 27 12 5672 223
Fax: 27 12 8081 489
Em ail: aves@intekom.co.za or nipbhb@PLANT1.AGRIC.ZA

Prof. M ich ael H  Depledge
Plym outh  Environm ental Re s earch  Centre
Univers ity of Plym outh
Drak e  Circus , Devon
PL4 8AA
U.K.
Tel: 44 1752 233038
Fax: 44 1752 233039
Em ail: M.Depledge@plymouth.ac.uk

Prof. Davide Calam ari
Environm ental Re s earch  Group
Departm ent of Structural and Functional Biology
Univers ity of Insubria
Via J.H . Dunant 3
21100 Vare s e  VA
Italy
Tel: 39  0322 421546
Fax: 39  0332 421554
Em ail: davide.calamari@unimi.it

Dr. Bruce Grah am
South  Pacific R egional Environm ental
Program m e (SPREP)
P.O . Box 240
Apia, Sam oa
Tel: 685 219 29
Fax: 685 20231
Em ail: bruce.graham@clear.net.nz

Dr. Bill Aarlbersberg
Th e Univers ity of th e  South  Pacific (USP)
Suva
Fiji Islands



26

Tel: 679  313 9 00
Fax: 679  301 305 or 300 482 or 300 830

Dr. Am y Fraenk el
Environm ent Protection Agency
W as h ington, D.C.,
U.S.A.
Fax: 1 202 565 2411
Em ail: Fraenkel.Amy@upamail.epa.gov

Dr. J.M . Bew ers
Bedford Institute of O ceanograph y
P.O .Box 1006
Dartm outh  N.S.
Canada B2Y 4A2
Fax: 1 9 02 426 669 5

M r. Joh n W h itelaw
Deputy Director
International Register for Potentially Toxic
UNEP/Ch em icals Program m e Activity Centre
15, Ch em in des Anem one s
CH -1219  Ch atelaine  (GE)
Sw itzerland
Tel: 41 22 9 17 8187
Fax: 41 22 79 7 3460

GEF Secretariat

Dr. Andrea M e rla
Program m e  Manager, International W aters
Th e GEF Secretariat
1818 H  Stre et, NW
W as h ington, DC 20433
U.S.A.
Tel: 1 202 458 819 8
Fax: 1 202 522 3240
Em ail: amerla@worldbank.org

Dr. Lars  Vidaeus
Program  Leader
Global Co-ordination Unit
Team  Leader GEF Co-ordination
Th e  W orld Bank
1818 H  Stre et, NW
W as h ington, DC 20433
U.S.A.
Tel: 1 202 473 4188
Fax: 1 202 522 3256
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Em ail: lvidaeus@worldbank.org

FAO

M r. Nie k  Van Der Graeff
Ch ief, Plant Protection Service s
Food and Agriculture  O rganisation of th e United Nations  (FAO)
Viale delle Term e  di Caracalla,
00100 Rom e
italy
Tel: 39  06 57051
Fax: 39  06 5705 6347/3152
Em ail: FAO-HQ@fao.org

EPA

George H errfurth
U.S. Departm ent of State
Tel: 1 202 647 4750
Fax: 1 202 647 59 47

UNEP

M r. Laurent Granier
Program m e  Officer, International W aters
United Nations Environm ent Program m e
P.O . Box 30552
Nairobi, Kenya
Tel: 254 2 6239 67
Fax: 254 2 623557
Em ail: laurent.granier@unep.org

STAP

Prof. Eric Odada
Profe s sor of Geo-lim nology and
Program m e Director, Pan-African START Secretariat (PASS), Kenya National Academ y of
Science s/Univers ity of Nairobi
P.O . Box 3019 7
Nairobi, Kenya
Tel : (off.) 254 2 447 740 (h s e) 254 2 444062
Fax: 254 2 449  539
Em ail: pass@uonbi.ac.ke

Prof. Angela de L. Rebello W agener
Profe s sor of Ch em istry
PUC - Pontifícia Univers idade Católica
do R io de Jane iro
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Departm anento de Quim ica (Departm ent of Ch em istry)
Rua M arques de Sao Vincente,
225 - Gávea - 22453-9 00
R io de Jane iro - RJ
Brazil
Tel: (55 21 529  9 373/239  2150
Fax: (55 21) 239  2150
Em ail: angela@ m ail.rdc.puc-rio.br

M s . Anne-M arie  Verbek en
Program m e  Officer
STAP Secretariat
UNEP/GEF Co-ordination O ffice
P.O . Box 30552
Nairobi
Tel: 254 2 623250
Fax: 254 2 623140
Em ail: anne-marie.verbeken@unep.org

Dr. M ark  Griffith
STAP Secretary
STAP Secretariat
UNEP/GEF Co-ordination O ffice
P.O . Box 30552
Nairobi, Kenya
Tel: 254 2 623424
Fax: 254 2 623140
Em ail: mark.griffith@unep.org


