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Monitoring and Assessment of levels, trends and effe cts of:
Persistent Organic Pollutants (POPs)

Heavy metals (Hq)
Radionuclides

Acidification & Arctic Haze
Petroleum hydrocarbons
Climate Change & UV.

Samples are collected from:
Air, Water, Snow, Ice & Sediments

Vegetation, Plankton, Invertebrates 
Fish, Birds & Mammals 

Humans
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AMAP Assessment - leads
Acidification Finland 
Climate USA & Norway 
Human health Denmark & Canada 
Mercury Denmark, Canada & Norway
Oil Norway & USA 
POPs Canada & Sweden
Radionuclides Russia & Norway
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AMAP Atmospheric programme for POPs
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AMAP Thematic Data Centres
•Atmospheric NILU, Norway
•Marine ICES, Denmark
•Terrestrial & Freshwater UAF, USA
•Radioactivity NRC, Norway
•Human AMAP, Norway

•Provide access to data from recent monitoring and research 

•Ensure that data are treated in a consistent manner, QA/QC

• Provide long-term secured archive of Arctic-relevant 
environmental data for use in future research and 
assessments.

AMAP Project Directory (www.amap.no)
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AMAP’s geographical coverage
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Persistent Persistent 
Organic Organic 
Pollutants (POPs)Pollutants (POPs)

Mainly due to LRT, Mainly due to LRT, 
but also some but also some 
regional use and regional use and 
releases of releases of 
pesticides and pesticides and 
industrial chemicals industrial chemicals 
(e.g. PCB and (e.g. PCB and 
HCB)HCB)
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Main runoff in June

70 % of water from 
south of the Arctic.

Mainly due to LRT, 
but also significant 

local inputs.

Riverine pathway
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Marine pathway
Radionuclides

Mainly from storage and 
handling of spent nuclear 
fuel and waste, operation 
of nuclear power plants 
and vessels and military 
installations. Continued 
concern over previous 
releases from ‘old sins’
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Toxaphene Biomagnification
(Arctic Canada: after Bidleman et al 1989, Hargrave  et al 1993)

2440 – 9160 ppbNarwhal blubber

1380 – 5780 ppbBeluga blubber

130 – 480 ppbRinged seal blubber

44 – 157 ppbArctic char whole body

14 – 46 ppbArctic cod muscle

3.6 ppbZooplankton

0.0003 ppbSeawater

0.009 – 0.002 ppbSnow

0.007 ppbAir

Concentration (wet weight)Compartment

Bioaccumulation, biomagnification and trophic level are 
critical factors in biotic tissue concentration of POPs
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Air monitoring at Alert
Continuous measurement of POPs and mercury
Meteorological Service of Canada
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Zackenberg: Implementing the AMAP Programme

Zackenberg: site of 
coordinated long-term 
Bio-, Geo-, Climate-
and Marine monitoring
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The CCGS Amundsen: a Canadian research icebreaker for 
international collaboration in the study of the changing Arctic 
The CCGS Amundsen: a Canadian research icebreaker for 
international collaboration in the study of the changing Arctic 
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Sources of PCB
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HCH, Global emissions & Conc. in Air & Marine Mammals
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Zeppelin station: Source evaluation:
aaaa-HCH distribution��������	
� �
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OCs in Snow cores from Svalbard
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Monthly fluxes (kg) of DDT in the Pechora river

0

100

200

300

400

500

600

700

800

I II III IV V VI VII VIII IX X XI XII

Oksino

Andeg

kg



25http://www.amap.no

Levels of PCBs and HCHs in Polar Bears
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OCs in Bowhead Blubber



27http://www.amap.no

Age of female polar bears with cubs
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Effects of POPs on Reproduction of  Polar Bears
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Polychlorinated biphenyls (PCB) 
in Zeppelin air

Total PCB Concentration in Zeppelin air 
(Jan. 2000 - June. 2006)
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PCBs in Beluga blubber (Nunavut, Canada)
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DDTs & Toxaphene in Beluga blubber
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PCB in Human Blood
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Mean POP concentrations in fresh (frozen) and cooked l ocal 
foods, ng/g ww   (AMAP 2004, the PTS study)
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Proportion of reduced birth weight newborns 
(below 3000 g) by total PCB concentrations in 
maternal serum, %
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New Concerns
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Temporal trend of DecaBDE in Greenland peregrine falcon eggs

Vorkamp et al., 2005, ES&T 39:8199
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Data Sources

PBDEs: AMAP, 2004. 
AMAP Report 2004:2 
and Konoplev et al, 
2006 (Dioxin 2006)

BDE-47: SFT, 2005. 
SFT Report 930-2005.
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Data Sources

Belgium, India, Italy, 
Poland, USA: Kannan 
et al. Environ. Sci. 
Technol. 2004 
(38),4489-4495

Japan: Inoue et al. 
Environ. Health 
Perspect. 2004 (112): 
1204-1207

Russia: SFT, 2005. SFT 
Report 930-2005
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“Industrial” ~82,000
Food additives ~ 3000
Cosmetics & additives ~6000
Pharmaceuticals ~1000
Pesticides ~1000

1. Breakdown of the Chemicals in commerce – USA

“Industrial”

Polymers (~35,000)
Low volume <4.5 t/yr or not produced
Medium volume 4.5-454 t/yr
HPV >454 t/yr (~2800 substances)

2. “Industrial” Chemicals in commerce – US TSCA inven tory
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log K OA – plants & soils to air 
(Wania, ES&T 2003; 2006)
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Time Trends, Mercury and Selenium in Hair 
from Humans and Seals in Greenland
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Mercury in maternal blood (AMAP, 2003, 2004)
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Conclusions from studies on MeHg

Neurobehavioral effects most clearly on attention, 
memory and language, but also visuospatial and 
motor functions

Cardiovascular effects, increased blood pressure
Prenatal generally more toxic than early postnatal 

exposure

Preliminary results from age 14 years suggest that 
effects are permanent

Food advice has reduced intake and levels 
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• Fallout from atmospheric testing of nuclear weapons;

• Routine releases from western European 
reprocessing plants, e.g. Sellafield;

• Fallout from the Chernobyl accident;

Three major sources have contributed to the widespread 
radioactive contamination of the Arctic area:
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Humans - Intake of radionuclides 
– selected groups
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Decommissioned submarines  
to be handled

ApproximatelyApproximately 200 submarines   200 submarines   

takentaken outout ofof serviceservice
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Declines in smelter emissions
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Recent trends in Arctic haze
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Human health
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Arctic Petroleum budget
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PAH in marine sediments
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Vulnerability of the Arctic
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Some Arctic peoples are at threat !
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Stockholm convention

Global Monitoring for POPs in air 
and human tissue (blood or milk)
First report in 2009 to be based on:First report in 2009 to be based on:

Existing monitoring programmes  Existing monitoring programmes  
(e.g. AMAP, EMEP & WHO) to perform (e.g. AMAP, EMEP & WHO) to perform 
Regional assessments and global overviewsRegional assessments and global overviews

Harmonized methodologiesHarmonized methodologies
QA/QC requirementsQA/QC requirements
A Tired systemA Tired system

Open for new and simple methodologies, e.g. passive samplerOpen for new and simple methodologies, e.g. passive sampler
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Nuuk

Dunai

PevekTagish

Background air monitoring sites in the Arctic

AMAP air monitoring sites

Key AMAP air monitoring 
sites where POPs 
monitoring is performed

AMAP POPs monitoring 
sites operated under 
temporary funding 
arrangements

POPs monitoring sites 
where operations have 
ceased

NILU

Kinngait
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Combined effects, Climate & 
Hexachlorobenzene (HCB)
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�Arctic reflects global processes
for contaminants, ozone and climate

-- Perform temporal and geographical Perform temporal and geographical 
trend monitoring  trend monitoring  
-- Effect studies on biota and humans, Effect studies on biota and humans, 
combined effectscombined effects
-- Secure Arctic Networks of   Secure Arctic Networks of   
stations/platforms and scientistsstations/platforms and scientists
-- Support International Polar Year (IPY)Support International Polar Year (IPY)
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Classic monitoring of the Arctic
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I smell……


