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ARCTIC COUNTRIES

Permanent Participants (indigenous peoples organizations )

Observers (countries and organizations )

l

ARCTIC COUNCIL

AR

ACAP AMAP CAFF EPPR PAME SDWG
Arctic Council Arctic Monitoring Conservation Emergency, Frevention, Protection of Sustainable
Action and Assessment of Arctic Flora Preparedness the Arctic Marine Development
Plan Programme and Fauna and Response Environment Working Group
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Ifiupiat, Anaktuvuk Pass,
Alaska.

Dene, Midway Lake,
WY T, Canada.

Saami, Kautokeino,
MNorway.

Chukchi, Kanchalan,
Russia.
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AMAP Assessment - leads

Acidification  Finland

Climate USA & Norway

Human health Denmark & Canada

Mercury Denmark, Canada & Norway
Oll Norway & USA

POPs Canada & Sweden

Radionuclides Russia & Norway

/www.amap.no 6




Media and Parameters
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AMAP Thematic Data Centres

*Atmospheric NILU, Norway

Marine ICES, Denmark

*Terrestrial & Freshwater UAF, USA

*Radioactivity NRC, Norway

eHuman 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.

wIMMAP Project Directory (www.amap.no) 8
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Boundaries of the Arctic
Arctic Circle
AMAP
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Toxaphene Biomagnification

(Arctic Canada: after Bidleman et al 1989, Hargrave et al 1993)

Compartment Concentration (wet weight)
Air 0.007 ppb

Snow 0.009 — 0.002 ppb
Seawater 0.0003 ppb

Zooplankton 3.6 ppb

Arctic cod muscle 14 — 46 ppb
Arctic char whole body 44 — 157 ppb
Ringed seal blubber 130 — 480 ppb
Beluga blubber 1380 — 5780 ppb
Narwhal blubber 2440 — 9160 ppb

mww.amap.no Bioaccumulation, biomagnification and trophic level are 13
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

Alert, Munavut. Defance RE&D Canadaldanice Lang
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Appendix 3. MarineBasis in relation to AMAP’s Effects Monitoring Programme (Climate Change
effects) :
_—
Variable Parameter subdivision MarineBasis Level Recommended

Sites

by AMAP

Radiation

Air pressure
Wind

~ Snow cover

Ice cover

Current patterns

Nutrients

Carbon and CO2

Salinity and temperature profiles
Water table, tides

Plankton

Primary production

Underwater plants/diatoms

Benthos

Walrus
Ringed seal

UV-B
Short wave
PAR

Speed

Direction

Depth

Extent

Duration

Depth

Extent

Freeze time

Thaw time

Vertical prdfiles

Speed & direction
Vertical profiles & fluxes
Vertical profiles & fluxes
Vertical profiles '
Depth

Species composition,
abundance, distribution

Ice algae/phytoplank-ton/

underwater plants
Species composition,
abundance, distribution
Species composition,
abundance, distribution
Abundance

Change in food choice
and condition

_ W W W= = e NNNN

=
o

2
Irrelevant
2

Micro/Fjord
Micro/Fjord
Micro/Fjord
Micro/Fjord
Micro/Fjord
Micro/Fjord
Micro/Fjord
Outer fjord
Micro/Fjord
Micro/Fjord
Outer and mid fjord

Micro/Outer and mid fjord
Micro/Outer and mid fjord
Micro/(

Micro/(EEEREEEEE
Micro/(

Micro/.; o

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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Ringed Seal

- Annual sampling
- Sampling every 5 years
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CCGS AMUNDSEN

CANADIAN RESEARCH ICEBREAKER
www.amundsen.quebec-ocean.ulaval.ca
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Persistert
Ovrganic Pollutants

PCB usage,
tonnes/grid cell
=1
1-5
510
10-50
S0-100
100-500
S500-1000
= 1000

Estimated cumulative
global usage of PCBs
(1930-2000). Maost of
the use was in the north-
ern temperate region.
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Concentration, ng/g Iw

400 . Ringed seal blubber
T Polar bear adipose tissue
300
200
100
1975 1980 1985 1990 1995 2000

a-HCH concentration in air, pg/m?3

a-HCH emissions, kt/yr

1000 | 200 Air concentrations
800 F 160
Global emissions
600 | 120 e

400 80

200 40
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1980 1985 1990 19956 2000






Depth, m

0 .
10
20
30
po.p-CDE frans-chlordane Cieldrin
I I I

40

0 5 10 15 20 0 20 40 60 80 100 120 140 O 100 200 300 400 500

Concentration in snow layer, pa/L

p.p-0oT

3000 4000

2000
Concentration in snow layer, pa/L

[

1000

Concentration in snow layer, pg/L

cis-chlordane
|

0 20 40 60
Concentration in snow layer, pg/L

80 10

Concentration in snow layer, pg/L

— y-HCH ™—a-HCH

100 1000 10000 100000
Concentration in snow layer, pa/L
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oncentration,
ngfg lipid weight

40000 8000
30000 G000
20000 4000
10000 2000
100
[a] 18] 0
FCBs. fat
FCEs, blood
HCHs; fat

HCHs, blood
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Levels of PCBs and HCHs in Polar Bears

Land and the Kara dea, with decre:
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Concentration in bowhead whale blubber, ng/g
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Age of female polar bears with cubs

M Svalbard
B Hudson Bay

0 5 10 15 20 25 30

:/lwww.amap.no Age (years) 27
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Effects of POPs on Reproduction of Polar Bears

Concentrations, ngfg lipid weight
10000

Mother
lost cubs

| mother
Vookept culbs
|

ODDTs HCHs Chloro- Chlor-
benzenes danes
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Polychlorlnated biphenyls (PCB)
In Zeppelin air
Week 41/2001

Total PCB Concentration in Zeppelin air
(Jan. 2000 - June. 2006)

Week 30/2004

onc.[pg/m3]
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Concentration in beluga blubber, pg/g lw Concentration in beluga blubber, pg/g Iw
450 40
400 15
350
30 A
300
25
250
CB 81
20 l
200
15
150
10
100
5 &\ 1
50 1 w
| | ! | | | I I I | ! I I I | ! ! | |

| I I I I I 0
1982 1986 1992 1996/97 1982 1986 1992 1996/97
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Concentration in beluga blubber, ng/g lw Concentration in beluga blubber, ng/g Iw
7000 14000
6000 T ] 12000
zDDTs \
5000 \ 1 10000 + | T

Total toxaphene

4000 Tl 8000
3000 6000 %\ T I

2000 4000
1000 2000 Parlar 26
0 | ! 1 1 | ! 1 1 ! | ! 1 | |
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Ringed seal, Ittoqqgortoormiit, s-PCBs pg/g ww
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Mean POP concentrations in fresh (frozen) and cooked | ocal
foods, ng/g ww (AMAP 2004, the PTS study)

STALEN0IN00! Coneeneeiions ofgdleered PO
T'otal PCBs HCB YXHCHs > DDTs
Hyesh - ; 55
“_/)il_{)‘[_li_)‘(.l J“_/lil_') Lresu ‘[)Jz_!l_’ D)_’ZJ‘ D)\ 2 1_!‘) D
catl Dollecl O = 97~ (
Bolled 1.89 D.25 0.25 0.91
' Fresh 2)7) £7) g g ( N
| .f_'i-'.'c) fres 57,05 070 | 2.9 1,50

il 44‘,__

’[1_'_1ch,| seal,  Fresh 14.6 0,52 077 3.19
.’ bolled 6.85 0.13 0.12 1.01
retic char liriesh 0,79, 0,117 0D 0.99

H ‘ /www.amap.no IVIaanEted 3.83 0.13 n.d 0.80 H

IDeveciired a1 n&n 2 A2 1 £O




Frantz Josef Land PCB and oil study, Graham-Bell Island, 2004
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Sex ratio of newborns (boys/girls) by PCB
concentrations measured in maternal blood, pg/L

1,42 138 National average
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Worldwide penta-BDE production,
tonnes/year

| PEDE concentration, ng/g lipid weight

16 ® Production bl

— ® Beluga o

| 0 Ringed seal
12 -

Kl

: 4 c

Iy |
1980 1085 1940 19495 2000
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BDE-209
Slope: 0,0582
significance: 0,976

In C {ng/g lip.)
- O = N W = th O
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| PEDEsinadubs: 1000 pgig lipid
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[ “Industrial” ~82,000
M Food additives ~ 3000
M Cosmetics & additives ~6000
[0 Pharmaceuticals ~1000
................... : . B Pesticides ~1000

dustrial” Chemicals in commerce — US TSCA inven tory

O Polymers (~35,000)

M Low volume <4.5 t/yr or not produced
O Medium volume 4.5-454 t/yr

B HPV >454 t/lyr (~2800 substances)

/lwww.amap.no 42



AMAP - P S

Arctic MoHitoring and Asse

—

A chlarobenzenes

fliers

multiple hoppers

7/ swimmers

i

single hoppers

O PCBs

CBz
B HCHs

% fienss

V toxaphene
A TCDDs

o DDTs
DDT a-endosulfan

6 7

Www.amap.no
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B PBDE/HxBCD

Pol'yfluoro' alcohols

VY Bromo-benzenes/cyclohexanes
A Cyclic siloxanes

V C,,-C,- chlorinated paraffins

A Haloalkyl phosphates
¢ Triaryl phosphates

-1

. “Classic” Arcti

nz/c

7/,,

Chlorlr ated paraffins

12 44
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Mercury concentration in hair, pg/g Selenium/mercury ratio in hair
10 - 10

Animals
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Animals

0
15th century 16th century 20th century 15th century 16th century 20th century
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Mercury
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Conclusions from studies on MeHq

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

[/www.amap.no 47




Mercury Emissions, 2000
diffuse + point sources

Mercury emissions

(tonne/0.5 degree grid cell)
i < 0.0002 ki
0.000200 - 0.020000
0.020001 - 0.100000
0.100001 - 0.300000

"Zi:

" 0300001 -0.700000
B 0700001 - 1.500000
B 1500001 - 3.000000

- 3000001 -9.000000 —
Bl 2000001 - 19.123400 ‘

no projection (geographic)

Global Emissions Inventory Activity (GEIA)

3. Wilson (AMAR), F_ Steenhuisen (Arctic Centre, RuG), J. Pacyna (NILU)
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3 100 250 500 1000 2500 5000 10000 25000 Bg/m?
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" Peaceful nuclear explosion

Legend

Reprocessing plant
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Atmospheric nuclear test

Underground nuclear test

Maval basis
Muclear accident

Storage depot for nuclear waste
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Approximately 200 submarines
taken out of service

ey rarime

O Submarines with fuel

B Defuelled submarines

2004

Www.amap.no

2006
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Sulfur dioxide emission, kt
3000 —

Although they remain the
dominant source of sulfur
dioxide (80,) emissions
within the Arctic, SO, emis-
sions from the smelters in
Arctic Russia decreased by
about 21% between 1992
and 2003, The greatest
Zapo|yan‘|yy (Z) K'Qduc{iﬂns in S()z e';nifw’ 1
. . s have occurred on the
T ikl (i Kela Poninoula. At Nikel,
Norilsk (Noj emissions decreased by
around 68% between 1990
(when emissions peaked)
and 2003, with even bigger
reductions at Monchegorsk
where emissions decreased
by around 82% over this
period. Emissions reduc-
tions at Norilsk have been
much less, decreasing by
‘ about 16% between 1990
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 ‘ and 2003,
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Recent trends in sulfate and
nitrate have decoupled

Sultate in air, pg Sim® Nitrate in air, pg Nim?

10 0.04 Long-term trends in sulfate
Alert Sultate ® and nitrate in air at Alert,
0.75 . ‘ 0.03 Ellesmere Island, northern
. Canada, based on averaged
0.50 - a8 0.02 values for April.

. oo
@‘W&‘ k

0.01

Light scattering and absorption
appear to be increasing

Scattering, 1/Mm Light scattering measured

30 at Barrow, Alaska, showing

peaks during spring when
haze levels are at their
1967-2005 Trend — highest. The long-term

. decreasing trend in spring-
time light scattering masks
e v a more recent increase
WIVTWIITWTHATUIT VTV TV TWTWTY HRWARVARVIRWUR ARV R R ARV VAR v since the end of the 1990s.
0+ ~ : The cause of this recent
1976 1478 1680 1996 1998 increase is not yet known.

Barrow
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Workers in smelters are
exposed to high levels of
sulfur dioxide. However,
stuclies have not found any
significant health effects
associated with smelter
emissions in the general
population in areas close to
the smelters.
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Cue 2 lmck of information conceming some parts of the budget a numbsr of assumptions had to
b= made. Future weork will hopsfulty fill some of these knowdedge gaps and allow this budgst to
b= improved in the future,




PAHs (ng/g dry weight) in bottom sediments
of the Barents Sea.

Fine structure and hot spots shown on
interpolated maps, such as this, should be
viewed with caution, however the general
trends, such as the high concentrations around
Svalbard are clear.

Sagritance ol bewes of petro-

feam RyTanoaTans B e Ractie,
and wgritoancs of ool on

troaoodoginal stteety
Trowrsogical psctuan peaple

Oilintroduced into the environment espadally as a resultof
spills, has potential to cause harmful effects to Arctic biota. Low
levels of petroleum hydrocarbons found in most Arctic areas are
unlikely to cause toxc effects - but concemns remain in more
polluted areas. i 3 Bescription of the 1684
Fownd Bepadade poped e rugthae

Trapats of sp e on lond el

Efects ol sranisespil ndadng
thoss Do et apdl sach
ax the bovewt Vel

Pateniia far amgacts o e anctie
wadls




Key Finding #4. On land, physical disturbance is
the largest effect

Exploration, construction, and infrastructure have damaged
some areas of tundra and otherterrestrial ecosystems. Oil spills
have also had localimpacts. Over time, the impacts associated
with new developments have decreased as industry practices
have improved and regulations have becaome more stringent.
Ice roads eliminate lasting transportation corridors. Directional
drilling reduces the number of platforms used. Effects,
however, can be cumulative and last for decades.

Qil spills continue to pose a threat Seismic surveys can legve scarson
to local ecosystems., the tundra that persist for decades.

Maodern practices, such as theuse of
ice roads can reduce impacts, but
only during certain seasons,




Key Finding #5. In marine environments, oil spills are
the largest threat

To date, no major oil spills have occurred in arctic seas. Experiences
from elsewhere, including the subarctic, show that the environmental
consequences could be severe. A spill that occurred in a time and
place that animals were aggregated could be especially disastrous.
The frequency of large spills is low, but the overall risk increases with
increased activity.

wea-ice melting as a result of dimate
thange is expectad to increase
hipping transport of oil in Arctic seas.

the Arctic so far, even small spills (right)
can have devastating effects co local
aggregations of animak and birds,

Although no large spills have occurred in

The Excon Valder spill (below)
demonstrated the potential
effects of a major spill in
conditions typizalof subarctic

areas.

59
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Species aggregations are vulnerable to the effects of oiland gas
activities,
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Eurasian River Discharge 1936-2004

w— Annual Data

:

z

Annual River Discharge (Mnalyear)

:

1 1 i i

1935 1945 1955 1965 1975 1985 1995 2005
Year

Rivers: Ob', Yenisey, Lena, Sevemaya Dvina, Pechora, Kolyma slope=2.3+x06 p=0.001
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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:

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

Harmonized methodologies
QA/QC requirements
A Tired system

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

/www.amap.no 63
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Hexachlorobenzene (HCB) |- -

20010 2001 2007 200> 4004 2005 2000
HCB conc in air samples 2000 -June 2006, Zeppelin-s  tation
100 A Mw

conc. pg/m3

weekly samples

Indication for climate change induced
increase of evaporation from the sea surface

Www.amap.no 65



Arctic reflects global processes

for contaminants, ozone and climate
- Periorrr i2rnooreal arnd geogragnical

=~ combined effects'
w-Se*;gure Arctic Netw
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