
United Nations Environment Programme (UNEP), 

Chemicals Branch/DTIE 

chemin des Anémones 11-13 

CH-1219 Châtelaine (GE) 

Switzerland 

 

Science.chemicals@unep.org  

heidelore.fiedler@unep.org   

GMP implementation in four 

regions by UNEP/DTIE 

Chemicals Branch 

mailto:Science.chemicals@unep.org
mailto:heidelore.fiedler@unep.org


General – Context - Identity 



Components of the GMP projects 

 To build regional capacity for sampling and analysis of 

POPs in the core matrices of the Global Monitoring Plan 

= air and human milk; 

 To paint a picture of POPs concentrations in UN 

regions; 

 To identify changes in POPs concentrations over time; 

 To contribute to the global report to be submitted to the 

Conference of the Parties of the Stockholm Convention; 

 To evaluate the effectiveness of the Stockholm 

Convention implementation. 



Guidance for Global Monitoring Plan 

Orientation and benchmark 
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POPs to be monitored (12) 

TEF = Toxicity equivalency factor assigned according to 

WHO(2005) 



Issue of PCB7 vs. PCB6 

Congener Detection 

1. PCB #28 ECD, LRMS, (HRMS) 

2. PCB #52 ECD, LRMS, (HRMS) 

3. PCB #101 ECD, LRMS, (HRMS)  

4. PCB #118 (LRMS) HRMS  

5. PCB #138 ECD, LRMS, (HRMS)  

6. PCB #153 ECD, LRMS, (HRMS)   

7. PCB #180 ECD, LRMS, (HRMS)  

Sum PCB7  
 

 Suggestion: reporting PCB6  instead of PCB7 



New POPs to be monitored 



Cost for POPs analysis 

Analysis to third parties  Preferred   cost per sample  

  method  USD 

PCDD/PCDF HRGC-HRMS  900 

dl-PCB (when in addition to PCDD/F)  HRGC-HRMS  350 

TEQ (total)  HRGC-HRMS  1,150 

 

POPs pesticides+indicator PCB  HRGC-HRMS  

 HRGC-LRMS  550 

 HRGC-ECD 

 

PBDE  HRGC-LRMS  300 

HBCD  HRGC-LRMS  100 

HBCD isomers (LC)  LC-MS/MS  200 

PFOS  LC-MS/MS  220 



Six projects in three regions 

Pacific: 8 countries 

 FJI, KIR, NIU, WSM , PLW, SLB, TUV, MHL 

West Africa: 6 countries 

 COD, GHA, MLI, NGA, SEN, TGO 

East and Southern Africa: 6 countries 

 EGY , ETH, KEN, MUS, UGA, ZMB 

GRULAC: 8 + 4 countries 

 ATG, BRA, CHL, ECU, JAM, MEX, PER, URY 

BHS, BRB, CUB, HTI 

Total: 32 countries 



Four UNEP/GEF GMP and 

Two SAICM QSP Projects 





UNEP’s Capacity Building (2010) 

  by  CSIC, IVM VU Amsterdam, MTM Örebro 

Region (Funding) Number of  Number of  

  training courses  countries  

  for POPs Labs  participating 

Pacific project (GEF)      1 8  

West Africa project (GEF)      3 6  

South-East Africa project (GEF)      5 6  

GRULAC Project (GEF)      7 8  

GRULAC Project (SAICM)      2 4  

Regional WS (AMS, BCN; 2011)      2   

Total:     20 32  



Monitoring of POPs in air 



Sampling Locations in GRULAC 

Country (ISO code) Site 

Antigua and Barbuda 

(ATG) 

St. Phillip’s 

Bahamas (BHS) Coral Harbour 

Barbados (BRB) St. James, Christ Church 

Brazil (BRA) São Paulo 

Chile (CHL) Canal Melchor 

Cuba (CUB) Havana,  

Cienfuegos,  

Sancti Spiritus,  

Santiago de Cuba 

Ecuador (ECU) Quito 

Jamaica (JAM) Kingston 

Mexico (MEX) Monte Azules, Chiapas 

Peru (PER) Lima 

Uruguay (URY) Montevideo 



Delivery of Passive Air Samplers 

Passive air samplers 

shipped to countries: 

 110 

 

Pre-cleaned PUFs 

shipped to countries: 

 420 

 



Passive Air 

Sampler 

Delivered to the region by 

CSIC containing pre-

cleaned PUFs 



Sample and analysis set-up; 

Mirror samples where feasible 



Bahamas 

Barbados 

Set-up of Passive Air Samplers 



Ecuador 

Brazil 

Peru 

Set-up of Passive Air Samplers 



Barbados Mexico 

Uruguay 

Antigua and 

 Barbuda 

Set-up of Passive Air Samplers 



Analytes (old and new POPs) 

 Aldrin, dieldrin, endrin, cis-chlordane, trans-

chlordane, cis-nonachlor, trans-nonachlor, 

oxychlordane, heptachlor, cis-heptachlor epoxide, 

trans-heptachlor epoxide, p,p'-DDT, o,p'-DDT, p,p'-

DDE, o,p'-DDE, p,p'-DDD, o,p‘-DDD, mirex, HCB; 

 PCDD, PCDF, PCB;  

 Polybrominated diphenyl ethers (PBDE) 

PBDEs x + y = 0 - 10 
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PBDE Results I 

GRULAC countries, GEF project 

PBDE8 are recommended for analysis in ambient air samples in 

the guidance document for the Global Monitoring Plan (GMP) by 

UNEP 



PBDE Results II 

GRULAC countries, SAICM QSP projects 



Min-max concentrations  (Annual aggregate) 
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Comparison PBDE vs. PCB 

PCB vs. PBDE
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PCDD/PCDF 

and dl-PCB 

in air 

(UNEP GMP 

projects) 

Bogdal et al. 
(2013), TrAC 
46, 150-161 



PCB and 

DDTs in air 

using 

PAS/PUF 

Bogdal et al. (2013), 

TrAC 46, 150-161 



PCB7 in ambient air, comparison with previous studies 
Bogdal et al. (2013), TrAC 46, 150-161 



DDTs in ambient air, comparison with previous studies 

Bogdal et al. (2013), TrAC 46, 150-161 



POPs in PAS (2010-2011, summary) 



Monitoring of POPs in human milk 



Human milk sampling 



Identification of a dioxin source of 

exposure to mothers 



Interlaboratory Assessment 



103 labs registered 

83 from 47 countries 

delivered results for at 

least one POP and one 

matrix. 

 

Two rounds planned to 

include all 22 POPs: 

- 2012/2013 (underway*) 

- 2014/2015 

* ENRTP and GEF funding 



Regional participation at Interlab 

 Simple POPs (PCB and organochlorine pesticides) 

 12 laboratories from WEOG region 

 61 laboratories from the other four UN regions 

 10 from Africa, 35 from Asia 

 3 from CEE, and 23 from GRULAC; 

 Complex POPs (PCDD/PCDF, dl-PCB) 

 10 laboratories from WEOG region and  

 40 came from the other four UN regions 

 3 from Africa 32 from Asia 

 1 from CEE, and  4 from GRULAC 



Percentage of laboratories with satisfactory z-scores (i.e. z< ± 2) for OCP, PCB, PCDD/PCDF and dl-PCB 

in the test solution, sediment, milk, fish and fly ash  
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Interlab – Percentage of Laboratories 

with satisfactory results 

van Leeuwen et al. (2013), TrAC 46 

Abalos et al. (2013), TrAC 46 

Participation in interlaboratory 

studies helps laboratories to 

identify strengths and 

weakenesses 

Approximately half of the data 

are not reliable; 

Most probelms with fish matrix 

Dioxin laboratories perform 

better than OCP laboratories 



POPs Global Monitoring Plan (GMP Phase II) 

GEF approved PIFs 

African 

Region 

GRULAC 

Region 

 

Pacific 

Region 

• DR Congo 

• Egypt 

• Ethiopia 

• Ghana 

• Kenya 

• Mali 

• Morocco 

• Mauritius 

• Nigeria 

• Senegal 

• Tanzania 

• Togo 

• Tunisia 

• Uganda 

• Zambia 

• Cambodia 

• Indonesia 

• Lao PDR 

• Mongolia 

• Philippines 

• Vietnam 

• Antigua and Barbuda 

• Argentina 

• Barbados 

• Brazil 

• Chile 

• Colombia 

• Cuba 

• Ecuador 

• Jamaica 

• Mexico 

• Peru 

• Uruguay 

• Fiji 

• Kiribati 

• Marshall Islands 

• Niue 

• Palau 

• Samoa 

• Solomon Islands 

• Tuvalu 

• Vanuatu 

 

Asian 

Region 

Cofinance letter received 

  

  

 BRS Secretariat 

for 4 regions 

  



Conclusions 

 External driver through Stockholm Convention on POPs; 

 Harmonized approaches and protocols essential for 

comparative assessments; 

 Intensive coordination and cooperation between UNEP, 

expert back-up laboratories, and national experts necessary 

 networks and capacities successfully developed; 

 Quantitative data: All groups of POPs quantifiable in air and 

mothers’ milk; however at different scales; 

 In the next step, new POPs and new water matrix has to be 

integrated and the established networks continued; 

 Further training of local laboratories is essential. 
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