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Svalbard free of local PCB sources

Project Report 2009

Thisreport has been prepared asfeedback tothe Ministry of the Environment asthe client. The report sumsup
what we have donein 2009, the main results, activitiesthat have not yet been carried out or completed, and

recommended measures for 2010.

Our work in 2009 was a continuation and completibactivities
started in 2008. This has primarily consisted mkilig the studies
on land and the seabed of animal life in the fgnd dispersion
into the sea and by air, and completing a propasiplg out of
equipment containing PCBs in settlements.

Summary

Surveys of PCB contamination in soil, paint, cotend
equipment from all the settlements on Svalbardiarte
reference areas have been completed. All theibgsdn
Barentsburg and Pyramiden have been surveyed. ahetanited
areas with contaminated soil. In Pyramiden therg bgaas much
as 650 kg PCHn the surface soil, while there is 300 kg in
Barentsburg and 8 kg in Longyearbyen. We have mecated
dispersion from the surface soil on land to theisestreams/rivers
and the air (particle-bound PCBs). The concentnadioPCBs on
the seabed has increased during the period from tt92009.
PCBs are absorbed and can be found in the locdlifeiin the
fiord. There may also be sources of DDT in Baremtgb

This is the PCB project on Svalbard

In 2005 heightened levels of the environmental toxin PCB
were found on the seabed outside the Russian settlement
Pyramiden. In 2007 the District Governor requested the
Geological Survey of Norway to search for PCB sources on
land. The Ministry of the Environment has financed the work
over two years from 2008 to 2009. There is a need to
complete this work in 2010 and to share our experience.

The District Governor and the Norwegian Pollution Control
Authority are managing this project. We are cooperating
well with the Russian mining company Trust Arktikugol with
regard to potential sources in Barentsburg and Pyramiden.
The Norwegian Water Resources and Energy Directorate
(NVE), Akvaplan-niva AS, UNIS and the Russian
environmental monitoring agency Typhoon have become
involved in the project in 2009.

We have had three main goals for this work:

1.  Survey all the local sources for spreading PCBs
Remove all equipment in use containing PCBs,
especially in the Russian settlements

3. Share experience and contribute to international
cooperation to prevent PCB contamination

Condensers from lighting fixtures have very higéels of PCBs, especially the Russian ones. Apprateiy 1,000 of
these units from the Russian settlements have delerered to the Waste Facility in Longyearbyerd an
approximately 2,000 units have yet to be removéw ghase-out in the Norwegian settlements has ¢mapleted
now after approximately 1,100 condensers have keg@aced and delivered for destruction since 2@Q@3.double-
glazed windows containing PCBs have been labeNgdrk on a waste management system in Barentshat@tso
includes responsible handling of excavated soillauiltling waste containing PCBs has started.

The project and results have been presented tdiffesent environmental pollutant delegations frtme Chinese
environmental conservation authorities, and sevadk presentations like these have been planmetdspring of
2010. An effort is being made to bring the projesults and project model into the Arctic forums AR} ACAP and
PAME. We have parallel Norwegian and English projEges on the Internet to make our experienceakndhe
project reports are translated into English andsiRuns The District Governor and Norwegian Pollut@ontrol
Authority (SFT) desire to use experience from t@BRroject on Svalbard to promote phase-outs acal farevention
in the areas of the world that contribute the mie$bng-range contamination in the Arctic and oi8ard. We have
therefore suggested this as a topic for an inteynalt conference or workshop that could bring thgethe research
community and administration in countries aroural Anctic and the major PCB sources globally.

An update of the status report for PCBs on Svalimpianned for the spring of 2010, as well as s#vaeasures that
will complete our project work. These measureshwlie exception of a possible conference or wonishee financed
through existing funding, but there is still a ndedfollow-up of the final phase-out of condensigrshe Russian

settlements in order to coordinate the results.
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1. Introduction to the project

The PCB project on Svalbard started after incrgaaimounts of PCBs were measured on the seabed
outside the Russian settlement of Pyramiden in 2008 project was at the same time supposed to be a
positive means of ensuring the phase-out of coraeris lighting fixtures containing PCBs in the Bias
settlements. The project is financed through fugdiranted by the Ministry of the Environment in 800
and 2009.

The project originally had three main goals:

1. Survey of all the local sources of PCBs and disperoutes in all the settlements, and to
summarise the knowledge and management statusabina®d.

2. Phase-out of PCBs, particularly in the Russianesatints of Barentsburg and Pyramiden.

3. International exchange of experience and cooperatiothe phasing out, treatment and prevention
of PCB use.

The District Governor and the Norwegian Pollutioon@ol Authority (SFT) have managed this project
jointly. There has been good cooperation with thedfan mining company Trust Arkikugol (TA) with
regard to potential PCB sources in the Russiatessthts. The project has established very positive
interdisciplinary cooperation between a numbergefrecies and institutions. Akvaplan-niva AS, the
Norwegian Water Resources and Energy DirectoratéE(Nthe Russian environmental monitoring agency
Typhoon and UNIS have become involved in the ptaje2009.

Project network and cooperating institutions/enteses

During these two years there has also been a deahbf activity in connection with exploiting thetwork
that was established to generate a project proposbtoordinate with associated activities. Exaspfe
this are the joint environmental surveys with Tragttikugol/Typhoon based on methods that have been
calibrated against each other.

At present the PCB project has involved cooperadiamh contact with the following agencies/entergrise

1. District Governor of Svalbard 14. Norwegian University of Science and Technology
2. Norwegian Pollution Control Authority (SFT) (NTNU)
3. Geological Survey of Norway (NGU) 15. Russian Ministry of Natural Resources and Ecology
4. Norwegian Polar Institute (NP) 16. The Russian environmental monitoring agency
5. University Centre in Svalbard (UNIS) Typhoon
6. Akvaplan-niva AS 17. Arctic Monitoring and Assessment Program (AMAP)
7. Directorate for Nature Management (DN) 18 Arctic Contaminants Action Program (ACAP)
8. Norwegian Institute for Air Research (NILU) g prqtection of the Arctic Marine Environment
9. Norwegian Institute for Water Research (PAME)
(NIVA)

20. Environment Canada

10. National Veterinary Institute 21.DEW Line Clean Up Project, Canada

11. Norwegian School of Veterinary Science : o . .
12. Trust Arktikugol (TA) 22.Ekotoxikologické centrum Bratislava, Slovakia

13. Norwegian Water Resources and Energy 23. Ministry of Environmental Protection, Chmq
Directorate (NVE) 24. aG;Sel\rl];?n;jeHome Rule, Department of Environment
u
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2. Reporting for 2009

In 2009 the project has performed ongoing follow-agen initiatives for measures and continueaviask
throughout the entire project period up until ndile following activities have been carried out 009,
and these are divided into the three primary goals:

1. Survey of all the local sources of PCBs and disparsoutes in all the settlements, and to summarise
the knowledge and management status on Svalbard.

- A special pollution expedition in Isfjorden in Judering which many subprojects were carried out.
Preliminary results show that there are substaatidlactive PCB sources on land in Barentsburg and
Pyramiden. This pollution spreads to the sea aaddmcentration of PCBs on the seabed has increased
during the period from 1997 to 2009. PCBs are dieband can be found in the wildlife in the fjord.
This year’s survey also indicates that there areayrmore DDT sources in Barentsburg.

- The Geological Survey of Norway completed a sumey [
PCBs in soail, paint and concrete in the settlemants
has collected many reference samples. All the ingkd
in Barentsburg and Pyramiden have been surveyed. T
area of contaminated soil has been plotted on naayus,
an estimate has been made of how much PCB is fioun
the soil in the settlements and the surrounding. ke 14
combined report will be completed by the end ofytbar,
and it will be translated into English and Russian.

0 A total of 560 samples have been gathered from
paint, concrete and soil in 2009. The results confi
and complement previous results. A total of around |
1,100 samples has been collected and analysedyddrin e
the period from 2007 to 2009. | AT

0 All the buildings in Barentsburg and Pyramiden have x
been surveyed. The content of PCBs in building ’
materials is high compared with the other settldsen
on Svalbard. Around half of the buildings in The map shows the locations where the Geological
Barentsburg have PCB in their facades. Almost all Sivey 2 ey (LG Tos aen & 10
Russian paint contains a lot of PCBs that spread tGsource Norwegian Polar Institute, Norwegian Mapping
the soil and water. Pee“ng paint is the most Authority and District Governor of Svalbard.
important source of PCB dispersion from buildings.

The concentration of PCBs in the surface soil eRussian settlements is high compared with
what we find in towns on the mainland. The PCBsidied in the Russian settlements are of
the Soviet type.

0 The latest estimates indicate that there is a t6t650 kg PCB' in the surface soil in
Pyramiden. There is correspondingly 300 kg in Bistaurg and 8 kg in Longyearbyen.

0 There is correspondingly 300 kg in Barentsburg&ikd in Longyearbyen. Soil from areas
where there have been no industrial activity wdkected and analysed to estimate the
background values, see the map in Appendix 3 (@itg). The results indicate that the
background levels of long-range PCB contaminatypaibon Svalbard over the past 70 years.

- Akvaplan-niva, Typhoon and UNIS sampled the contetidon on the seabed:

0 Adventfjorden The levels of PCBs in Adventfjorden are decregsamd the concentrations are
considered low (condition class I).

0 Billefiorden near PyramiderHere we find the highest levels of PCBs on trebsd near
Svalbard. The levels have increased at 5 out tdtibas outside Pyramiden since 2005. This is
attributed to active sources.

1 PCB; is the sum total of the seven most common fornR@B. The total PCB content is calculated asP2CB;.
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0 Grgnfjorden near Barentsburgt some stations in Grgnfjorden we found heigatelevels of
PCB, HCB and DDT. PCB is still the dominant envir@ntal pollutant in the samples from
Grgnfjorden. The highest levels were found in tisaBions closest to the settlement. There has
been an increase of PCBs outside Barentsburg $8®2 Local species that live on or near the
seabed have the highest concentration of envirotahixins. More PCBs in local species and
the increase on the seabed indicate that therenarer more active PCB sources in the area.
The occurrence of fresh DDT in the samples indghieal active sources.

- TheNorwegian Water Resources and Energy DirectoratéEjNarried out measurements and
calculations of the water flow and particle trans@o a stream in Pyramiden and Barentsburg. The
transport of soil particles occurs primarily in mdual episodes such as downpours and spring
flooding. The results confirm that materials conitagg PCBs have been transported from land to the
seabed. The transport of solid materials in theagstris 10-20 kg per day. During downpours the
transport of up to 16 tonnes per day has been mehsMeasurements from Pyramiden indicate
particle transport of 50 tonnes outside of thergpfioods. The total transport was estimated to be
100 tonnes in a catchment area of 1.5, kahich gives a specific transport of 67 tonneg/Kiased
on the measured concentrations of PCBs bound lifreo Pyramiden, this stream alone transports
around 7-8 g of PCRo the seabed on an annual basis. Compared wgithaliges to the air from
the process industry, this is considered a modévdtege discharge. Due to operational problems
at the measuring stations, measurements of thalactier flow are somewhat uncertain, but the
figures are supported by similar results from otihheasurements on Svalbard (Londonelva). There
is a great deal of overcoverage from other matetiahsported to the fjord that have not been
contaminated by mining operations.

- UNIS has carried out air measurements with passideactive sampling devices to survey the
spread of environmental toxins by air:

0 BarentsburgWith the assistance from the Meteorological st in Barentsburg, an active air
sampler was placed on the roof of the power statidhe autumn of 2009. The samples
showed a particle concentration (>0.1 um), whidhigder than the recommended values from
the World Health Organisation. Three passive airgang devices were placed between the
power station and Heerodden. The filter samples mat yet been analysed completely, and
we still have to test the particle samples for PCBs

0 LongyearbyenAn active air sampling device has been placethemoof of the UNIS building
now. In addition three passive sampling deviceglaso been placed in town. The samples
will be tested for PCBs.

The Geological Survey of NorwapGU) is in the process of compiling all the knowgedrom

their seven surveys of PCBs in the soil and bugdiftom all the settlements on Svalbard. The result
have been presented to TA. The report will be teted into English and Russian. This knowledge will
also be included in the Geological Survey of Noriwgublication of the “Geochemical Atlas for
Svalbard”, which is planned for publication in 2010

The Norwegian Pollution Control Authority (SFT) hadlected three high-voltage electrical
components. These have been delivered to the Wastkty in Longyearbyen. We have also taken
samples from large high-voltage electrical compom#mat remain in Pyramiden. These samples have
been analysed and do not contain any PCBs.

0 A new working seminar on PCBs with an update ofréport“PCBs on Svalbard — Status of
the Knowledge and Administratiomihdan update of measures and holes in our knowledge
from the first report that have been followed upeTeport will be updated through a new
working seminar with all the participating Norwegiagencies and institutions in Trondheim in
March-April 2010.

0 TA and Typhoon Russia will be invited to participé a compilation of Russian knowledge in
advance, so that the report can also be based@sasipossible on the Russian research and
environmental surveys.
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0 The updated PCBs on Svalbard report will be traedlanto English and Russian and be
available on the project’'s website.

- Work on completing a handbook for the identificatimf Russian products and equipment containing
PCBs has been delayed. It should be completed iea2iy10.

- The project has helped fill gaps in our knowled§PGB contamination by identifying ¢ - -
research needs. Several holes in our knowledgdichweference was made in the .
PCB Status Report for Svalbard 2008 have been filieoughout the year by new  svacoares |
surveys related to PCBs. Svalbard’s Environmentateletion Fund has also financed =

some of this activity, such as:

0 Akvaplan-niva AS report 4352-P.CBs in settlements on Svalbard — a problem famahlife
in the sea?he surveys received funding in 2008 and havergieenew knowledge of the
impact of local sources on seabed animals and fistetompared with the environmental toxin
levels in other species that pass by. Authors:aBitenset and Guttorm N. Christensen.

- We aim to translate relevant Russian environmesialey reports on PCBs on Svalbard. The
project has received Russian environmental sumvigymation that has been translated and used in
environmental survey work. This information wilsalbe included in the update of the report on
PCBs on Svalbard.

- The planned evaluation and limitation of PCB contetion in the station area of Kinnvika based
on data from surveys made in a master’s thesid\ddould not be carried out due to the ice
conditions.

2. Phase-out of PCBs, particularly in the Russianlseténts of Barentsburg and Pyramiden:

- Complete the phasing out of light fixtures contagnPCBs, which entails the collection,
packaging/labelling and preparation for shipmentefremaining condensers (an estimated 2,000
units remain) and fluorescent tubes from Barentsland Pyramiden.

0 TA's replacements are somewhat delayed due to eéeldglivery of new lighting fixtures from
Russia. TA will deliver the condensers alreadyexi#d before 31 December 2009. In addition,
TA will collect and deliver the remaining condersseontaining PCBs to the Waste Facility in
Longyearbyen early in 2010. This work will be falled-up by the District Governor and the
Norwegian Pollution Control Authority (SFT).

0 750 fluorescent tubes containing mercury have loeacted and delivered to the Waste
Facility in Longyearbyen.

- Seek continuation of the project to establish &ragtructure and system for the collection, storage
packaging, labelling and delivery of hazardous wastBarentsburg (for example, fluorescent tubes
and light bulbs, EE waste, batteries and equipro@ntaining PCBS).

0 Meetings have been held and information providegraoritised hazardous waste. In practice
certain fractions have been collected (electricate, fluorescent tubes and light bulbs
containing PCBs). TA will prepare a waste managemkam that will clarify how demolition
materials containing PCBs should be handled anubded.

- Review of feedback on and documentation of whetheiNorwegian enterprises have phased out
condensers containing PCBs and labelled all doglaleed windows containing PCBs. Possible
follow-up supervision will be considered.

0 Enterprises that have had condensers and windawtainjng PCBs have been followed-up.
One enterprise was found not to have implementegliase-out and received notice of a
coercive fine of NOK 100,000. The phase-out of @srs containing PCBs in lighting
fixtures has now been completed and verified inNbewegian settlements.
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3. International exchange of experience and coopenatiih respect to the phase-out, treatment and
prevention of PCB contamination

Long-range PCB contamination is probably the largearce of PCBs on Svalbard, even though the
local sources have proven to be significant. thesefore important to also work towards a redurctio
the spread of environmental toxins on a globalesdaésults:

Take the initiative to establish international cexgiion. Based on long-range PCB contamination,
it is first and foremost important to involve Russind China, in addition to other countries in the
Nordic region and around the Arctic (AMAP/ACAP).

0 The project has been presented to two differentr@mwmental pollutant delegations from the
Chinese environmental conservation authorities.

0 Suggestions have been made to exploit the expesdnam the bilateral environmental
protection cooperation with Russia. Russian autiegrrepresented by the Ministry of Natural
Resources and Ecology are positive towards this ¢fgooperation and a working seminar is
being planned. This has been recorded in the nsritten a meeting of the Pollution Group in
Moscow on 3 November.

0 The project results and project model have bednded in the upcoming update of status
reports in the Arctic forums AMAP, ACAP and PAME.

0 The contact with the Greenland Home Rule with régarPCBs in buildings and settlements
has continued.

0 Contact with Environment Canada has been establighebtain information on a major
Canadian clean-up project for PCBs (DEW Line).

There is a desire to use experience from the Suhjir@ject and in Norway, to influence the phase-
out and prevention efforts in the areas that cbuate the most to long-range contamination in the
Arctic and Svalbard. A proposal for an internatioc@nference for exchange of experience has
previously been sent to the Ministry of the Envirent. The Norwegian Pollution Control
Authority (SFT) will continue to evaluate the pdshiies for a conference or workshop and will
return with a more detailed plan and an applicatorriunding the event, as required.

4. Other activities

The project has provided input for the NorwegiatitRion Control Authority’s (SFT’'s) work on a
discharge permit for the power company in Longygenband the power plant in Barentsburg and
follow-up of measures related to air sampling amdtaminated soil.

It has been a desire to send parts of the collegéstle containing PCBs for treatment to two
European treatment plants, to Ekochem in Finlamel ftajority of Norwegian PCBs are currently
shipped there) and to another type of final treatnreFrance. The goal was to follow up the actual
treatment process, possibly evaluate the BAT (@emitable technology), and make
recommendations for further treatment of the PCBtamminated waste that is collected in Norway.

0 Due to prioritisation with regard to the use ofowses, it has been decided to destroy the waste
using the channels utilised by the Renas systadoivay. This means destruction at Ekochem
in Finland. Instead, an experience seminar has ple@med with regard to the collection,
handling and destruction of PCB waste from Russétiements, with the management of
documentation during the process and for the fiegtment in connection with the destruction
of the partial delivery of condensers containingd8@om Barentsburg and Pyramiden.

Page 6 of 8



PCB Project on Svalbard 2009 — Annual Report taMivastry of the Environment

Information, media and other cooperation
- In 2009 the District Governor has informed aboet thilestones on the project’s website at
www.sysselmannen.n@&nglish website, see also printouts in Appendix 5

9 June 2009: Not all PCBs in Longyearbyen have besmwved

22 June 2009: Searching for environmental toxins

18 September 2009: PCBs in settlements on Svalbargroblem for animal life in the sea?
27 November 2009: Environmental toxin PCB discodatering the year

- The newspaper Svalbardsposten has focused regatathe project since the start in 2007, also in
connection with other research results concerninvr@nmental toxins. The most important news items
concerning the project can be found in Appendix 6:

26 June 2009 real environmental boost
24 July 2009Threatened with fines
27 November 200Amount of PCBs is increasing

12 SVALBARDPOSTEN nr.29-24.juli 2009 Det er blitt mer av miljogiften PCB | sA-hm‘.::;

Truer med bot

® Svyalbard Wildlife Eiendom
har ikke skiftet ut giftholdige
Iysarmatureri Gjestchuset 102
i Nybyen. Det konkluderer
Sysselmannen med i et brev
tilselskapet. Svalbard Wildlife
Eiendomskulleiutgangspunk-
tet ha fijernet PCB-kondensa-
torene i lysarmaturenc innen 1.
desember 2007. Sysselmannen
krever na & fa dokumentasjon

Et skikkel ig m i|j¢|¢ft pa at PCB-kondensatorene er

fjernet og levert til et lovlig
mottak innen 20. november i

Tra millioner @l pcp.D.

B. ir. Hvisikke detteblirgjort, far

Svalbard Wildlife Eiendom en

bot pi 100.000 kroner.
12000 kom kravet om i fase

ut PCB-kondensatorer i blant
annet innenders lysarmaturer.
Sysselmannenkonkluderermed
atGj harbruktuloviige
kondensatorer siden 2005.

" R

T oy -
ULOVLIG: PCB er en farlig gift.
FOTO: EIRIK BERGER

3. Plans for 2010

The project has planned, arranged financing fordeiegated responsibility for the following condlugl
activities for 2010:

- TA will collect, package/label and ship the aro@@d00 condensers that remain from Barentsburg
and Pyramiden to the Waste Facility in Longyearbyen

- The Geographical Survey of Norway (NGU) and thew&gian Pollution Control Authority (SFT)
will complete a handbook for the identificationRfissian products and equipment containing
PCBs.

- The District Governor and the Norwegian Polluticon@ol Authority (SFT) will continue to work
together with TA to establish a good waste managésystem in Barentsburg, especially for
hazardous waste (including fluorescent tubes ayid bulbs, EE waste, batteries and equipment
containing PCBs) and for the disposal of excavatelddand building waste containing PCBs.

- Geological Survey of Norway (NGU) will compile dfle knowledge regarding PCBs in the soil
and buildings in all settlements on Svalbard basethe surveys made in 2007 to 2009. The report
will be translated into English and Russian. Thevdedge will also be included in the Geological
Survey of Norway’s (NGU'’s) publication of the “Géwamical Atlas for Svalbard”.

- In the spring of 2010 the Geological Survey of NaywiNGU) will hold a new PCB working
seminar to update the status report from 2008 thitrmeasures and holes in our knowledge that
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have been followed up. Akvaplan-niva is responsibtenolding a separate seminar with Russian
researchers from Typhoon so that a new statustreporalso build on Russian research and
environmental survey report8 new status report will be included in the DistiGovernor’s series
of reports and be written by the Geological Surveorway/Norwegian Pollution Control
Authority/District Governor. The report will be trslated into English and Russian.

- The parties involved from this year's surveys wille presentations on the projeciTae 14’
National Seminar on Hydrogeology and Environmefst@abchemistryn Trondheim in February
2010.

- The project will submit “abstracts” for the PCB at and certain other surveys for a possible
presentation afhe " International PCB Worksho80 May to 2 June 2010 in Visby, Sweden.

- The District Governor will follow up the reportsdarecommendations for contaminated soil and
contaminated seabed in the reports from this yesargeys. They will also be included as part of
the updates to the Norwegian Pollution Control Awitly’s (SFT's) soil contamination database.
The results from the project such as awareness foppB contaminated soil, maps of buildings
with PCBs and recommended measures for a wastegmaweat plan in Barentsburg will be
followed up in the authorities’ contact with Trustktikugol.

- The project will propose a continuation of certpinject activities in other forums in order to
ensure that the results are exploited in natiofiaits and international cooperation (AMAP,
ACAP, PAME, etc.).

4. Summary and application for 2010

The entire budget of NOK 750,000 that was madelaai to the project in 2009 has been utilised. The
accounts and invoices for the reimbursement oktleepenses have been enclosed (Appendices 1 and 2).

As a conclusion of the project and part of a neatust report we would like to:

1. implement measures to limit local PCB contamination

2. if possible, estimate how large the local PCB sesiare in relation to the long- | &2
range contamination, and AN

3. share our experience and contribute to more intienme cooperation on
preventing the spread of PCBs.

The update of the status report will include adl tbporting and experience from the
surveys in 2009. It will also mark the conclusidrttee PCB project, possibly together with an intional
experience conference or workshop on PCBs in tloicAr

There is a need for some extra resources for andimzerations and project management for the ceiaiu
of the PCB project on Svalbard. The District Goweris therefore seeking funding of NOK 100,000 blase
on this estimate:

- administration of concluding measures and repofftioign 2009 (3 man-weeks, 40,000)
- updating the PCB status, completion and publisfiirayel and %2 man-week, 15,000)

- translation of project information into English aRdssian (25,000)

- project participation at experience exchanges/eenfes (2 trips, 20,000)

5. Appendices

1. Printout of the project’s accounts as of 1 Decen2i®9

2. Invoicing of project’s expenses as of 1 Decemb&920

3. Map showing where samples for PCB analysis werentak Svalbard

4. Report from the District Governor’s pollution exjtézh from 21 to 26 June 2009 with PCB
sampling and several other relevant pollution sysve

Four items from the project pagesnatw.sysselmannen.nmncerning work on the project in 2009
Three items on PCB work from the newspaper Svafizaign in 2009

o 0
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