
PCB Project on Svalbard 2009 – Annual Report to the Ministry of the Environment 

 

Page 1 of 8 

 

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 
2. Remove all equipment in use containing PCBs, 

especially in the Russian settlements  
3. Share experience and contribute to international 

cooperation to prevent PCB contamination 
 

 
 

 
Svalbard free of local PCB sources 
Project Report 2009 
 
This report has been prepared as feedback to the Ministry of the Environment as the client. The report sums up 
what we have done in 2009, the main results, activities that have not yet been carried out or completed, and 
recommended measures for 2010.   
 
Our work in 2009 was a continuation and completion of activities 
started in 2008. This has primarily consisted of linking the studies 
on land and the seabed of animal life in the fjord and dispersion 
into the sea and by air, and completing a proper phasing out of 
equipment containing PCBs in settlements.  
 
Summary 
Surveys of PCB contamination in soil, paint, concrete and 
equipment from all the settlements on Svalbard and in the 
reference areas have been completed.  All the buildings in 
Barentsburg and Pyramiden have been surveyed. There are limited 
areas with contaminated soil. In Pyramiden there may be as much 
as 650 kg PCB7 in the surface soil, while there is 300 kg in 
Barentsburg and 8 kg in Longyearbyen.  We have documented 
dispersion from the surface soil on land to the sea in streams/rivers 
and the air (particle-bound PCBs). The concentration of PCBs on 
the seabed has increased during the period from 1997 to 2009. 
PCBs are absorbed and can be found in the local wildlife in the 
fjord. There may also be sources of DDT in Barentsburg. 
 
Condensers from lighting fixtures have very high levels of PCBs, especially the Russian ones. Approximately 1,000 of 
these units from the Russian settlements have been delivered to the Waste Facility in Longyearbyen, and 
approximately 2,000 units have yet to be removed. The phase-out in the Norwegian settlements has been completed 
now after approximately 1,100 condensers have been replaced and delivered for destruction since 2007. 415 double-
glazed windows containing PCBs have been labelled.  Work on a waste management system in Barentsburg that also 
includes responsible handling of excavated soil and building waste containing PCBs has started.  
 
The project and results have been presented to two different environmental pollutant delegations from the Chinese 
environmental conservation authorities, and several more presentations like these have been planned for the spring of 
2010. An effort is being made to bring the project results and project model into the Arctic forums AMAP, ACAP and 
PAME. We have parallel Norwegian and English project pages on the Internet to make our experiences known. The 
project reports are translated into English and Russian. The District Governor and Norwegian Pollution Control 
Authority (SFT) desire to use experience from the PCB project on Svalbard to promote phase-outs and local prevention 
in the areas of the world that contribute the most to long-range contamination in the Arctic and on Svalbard. We have 
therefore suggested this as a topic for an international conference or workshop that could bring together the research 
community and administration in countries around the Arctic and the major PCB sources globally.  
 
An update of the status report for PCBs on Svalbard is planned for the spring of 2010, as well as several measures that 
will complete our project work. These measures, with the exception of a possible conference or workshop, are financed 
through existing funding, but there is still a need for follow-up of the final phase-out of condensers in the Russian 
settlements in order to coordinate the results. 
 
 
 
 
 

To: Ministry of the Environment  
From.:  Governor of Svalbard 
  Department for Environment Protection, Halvard R. Pedersen, Project Manager 
Date: 7 December 2009 
Case/Doc. no. 200700466, a. 553.5 
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1. Introduction to the project 
The PCB project on Svalbard started after increasing amounts of PCBs were measured on the seabed 
outside the Russian settlement of Pyramiden in 2005. The project was at the same time supposed to be a 
positive means of ensuring the phase-out of condensers in lighting fixtures containing PCBs in the Russian 
settlements. The project is financed through funding granted by the Ministry of the Environment in 2008 
and 2009.  
 
The project originally had three main goals:  
 

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

2. Phase-out of PCBs, particularly in the Russian settlements of Barentsburg and Pyramiden.  
3. International exchange of experience and cooperation on the phasing out, treatment and prevention 

of PCB use. 
 
The District Governor and the Norwegian Pollution Control Authority (SFT) have managed this project 
jointly. There has been good cooperation with the Russian mining company Trust Arkikugol (TA) with 
regard to potential PCB sources in the Russian settlements. The project has established very positive 
interdisciplinary cooperation between a number of agencies and institutions. Akvaplan-niva AS, the 
Norwegian Water Resources and Energy Directorate (NVE), the Russian environmental monitoring agency 
Typhoon and UNIS have become involved in the project in 2009.  
 
Project network and cooperating institutions/enterprises 
During these two years there has also been a great deal of activity in connection with exploiting the network 
that was established to generate a project proposal and coordinate with associated activities. Examples of 
this are the joint environmental surveys with Trust Arktikugol/Typhoon based on methods that have been 
calibrated against each other.   
 
At present the PCB project has involved cooperation and contact with the following agencies/enterprises: 
 
1. District Governor of Svalbard 
2. Norwegian Pollution Control Authority (SFT) 
3. Geological Survey of Norway (NGU) 
4. Norwegian Polar Institute (NP) 
5. University Centre in Svalbard (UNIS) 
6. Akvaplan-niva AS 
7. Directorate for Nature Management (DN) 
8. Norwegian Institute for Air Research (NILU) 
9. Norwegian Institute for Water Research 

(NIVA)  
10. National Veterinary Institute 
11. Norwegian School of Veterinary Science 
12. Trust Arktikugol (TA) 
13. Norwegian Water Resources and Energy 

Directorate (NVE) 

14. Norwegian University of Science and Technology 
(NTNU) 

15. Russian Ministry of Natural Resources and Ecology 
16. The Russian environmental monitoring agency 

Typhoon  
17. Arctic Monitoring and Assessment Program (AMAP) 
18. Arctic Contaminants Action Program (ACAP) 
19. Protection of the Arctic Marine Environment 

(PAME) 
20. Environment Canada 
21. DEW Line Clean Up Project, Canada 
22. Ekotoxikologické centrum Bratislava, Slovakia 
23. Ministry of Environmental Protection, China 
24. Greenland Home Rule, Department of Environment 

and Nature 
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The map shows the locations where the Geological 
Survey of Norway (NGU) has taken a total of 1,100 
samples to test for PCBs etc., see Appendix 3, Map 
source: Norwegian Polar Institute, Norwegian Mapping 
Authority and District Governor of Svalbard. 

2. Reporting for 2009 
 
In 2009 the project has performed ongoing follow-up, taken initiatives for measures and continued its work 
throughout the entire project period up until now. The following activities have been carried out in 2009, 
and these are divided into the three primary goals: 
 
1. Survey of all the local sources of PCBs and dispersion routes in all the settlements, and to summarise 

the knowledge and management status on Svalbard. 
 

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

 
- The Geological Survey of Norway completed a survey of 

PCBs in soil, paint and concrete in the settlements and 
has collected many reference samples. All the buildings 
in Barentsburg and Pyramiden have been surveyed. The 
area of contaminated soil has been plotted on maps, and 
an estimate has been made of how much PCB is found in 
the soil in the settlements and the surrounding area. A 
combined report will be completed by the end of the year, 
and it will be translated into English and Russian.  

o A total of 560 samples have been gathered from 
paint, concrete and soil in 2009. The results confirm 
and complement previous results. A total of around 
1,100 samples has been collected and analysed during 
the period from 2007 to 2009.  

o All the buildings in Barentsburg and Pyramiden have 
been surveyed. The content of PCBs in building 
materials is high compared with the other settlements 
on Svalbard. Around half of the buildings in 
Barentsburg have PCB in their facades. Almost all 
Russian paint contains a lot of PCBs that spread to 
the soil and water. Peeling paint is the most 
important source of PCB dispersion from buildings. 
The concentration of PCBs in the surface soil in the Russian settlements is high compared with 
what we find in towns on the mainland. The PCBs identified in the Russian settlements are of 
the Soviet type.   

o The latest estimates indicate that there is a total of 650 kg PCB7
1 in the surface soil in 

Pyramiden. There is correspondingly 300 kg in Barentsburg and 8 kg in Longyearbyen. 
o  There is correspondingly 300 kg in Barentsburg and 8 kg in Longyearbyen. Soil from areas 

where there have been no industrial activity was collected and analysed to estimate the 
background values, see the map in Appendix 3 (blue dots). The results indicate that the 
background levels of long-range PCB contamination by air on Svalbard over the past 70 years.  

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

o Adventfjorden: The levels of PCBs in Adventfjorden are decreasing, and the concentrations are 
considered low (condition class I). 

o Billefjorden near Pyramiden: Here we find the highest levels of PCBs on the seabed near 
Svalbard. The levels have increased at 5 out of 7 stations outside Pyramiden since 2005. This is 
attributed to active sources.  

                                                
1 PCB7 is the sum total of the seven most common forms of PCB. The total PCB content is calculated as 2.5 PCB7. 



PCB Project on Svalbard 2009 – Annual Report to the Ministry of the Environment 

 

Page 4 of 8 

 

o Grønfjorden near Barentsburg: At some stations in Grønfjorden we found heightened levels of 
PCB, HCB and DDT. PCB is still the dominant environmental pollutant in the samples from 
Grønfjorden. The highest levels were found in the 3 stations closest to the settlement. There has 
been an increase of PCBs outside Barentsburg since 1997. Local species that live on or near the 
seabed have the highest concentration of environmental toxins. More PCBs in local species and 
the increase on the seabed indicate that there are one or more active PCB sources in the area. 

The occurrence of fresh DDT in the samples indicates local active sources.  
 

- The Norwegian Water Resources and Energy Directorate (NVE) carried out measurements and 
calculations of the water flow and particle transport in a stream in Pyramiden and Barentsburg. The 
transport of soil particles occurs primarily in individual episodes such as downpours and spring 
flooding. The results confirm that materials containing PCBs have been transported from land to the 
seabed. The transport of solid materials in the stream is 10-20 kg per day. During downpours the 
transport of up to 16 tonnes per day has been measured. Measurements from Pyramiden indicate 
particle transport of 50 tonnes outside of the spring floods. The total transport was estimated to be 
100 tonnes in a catchment area of 1.5 km2, which gives a specific transport of 67 tonnes/km2. Based 
on the measured concentrations of PCBs bound in soil from Pyramiden, this stream alone transports 
around 7-8 g of PCB7 to the seabed on an annual basis. Compared with discharges to the air from 
the process industry, this is considered a moderate to large discharge. Due to operational problems 
at the measuring stations, measurements of the actual water flow are somewhat uncertain, but the 
figures are supported by similar results from other measurements on Svalbard (Londonelva). There 
is a great deal of overcoverage from other materials transported to the fjord that have not been 
contaminated by mining operations. 
 

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

o Barentsburg: With the assistance from the Meteorological Institute in Barentsburg, an active air 
sampler was placed on the roof of the power station in the autumn of 2009. The samples 
showed a particle concentration (>0.1 µm), which is higher than the recommended values from 
the World Health Organisation. Three passive air sampling devices were placed between the 
power station and Heerodden.  The filter samples have not yet been analysed completely, and 
we still have to test the particle samples for PCBs.  

o Longyearbyen: An active air sampling device has been placed on the roof of the UNIS building 
now. In addition three passive sampling devices have also been placed in town. The samples 
will be tested for PCBs.  

 
- The Geological Survey of Norway (NGU) is in the process of compiling all the knowledge from 

their seven surveys of PCBs in the soil and buildings from all the settlements on Svalbard. The results 
have been presented to TA. The report will be translated into English and Russian. This knowledge will 
also be included in the Geological Survey of Norway’s publication of the “Geochemical Atlas for 
Svalbard”, which is planned for publication in 2010. 
 

- The Norwegian Pollution Control Authority (SFT) has collected three high-voltage electrical 
components. These have been delivered to the Waste Facility in Longyearbyen. We have also taken 
samples from large high-voltage electrical components that remain in Pyramiden. These samples have 
been analysed and do not contain any PCBs.  
 

o A new working seminar on PCBs with an update of the report “PCBs on Svalbard – Status of 
the Knowledge and Administration” and an update of measures and holes in our knowledge 
from the first report that have been followed up. The report will be updated through a new 
working seminar with all the participating Norwegian agencies and institutions in Trondheim in 
March-April 2010.  

o TA and Typhoon Russia will be invited to participate in a compilation of Russian knowledge in 
advance, so that the report can also be based as much as possible on the Russian research and 
environmental surveys.  
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o The updated PCBs on Svalbard report will be translated into English and Russian and be 
available on the project’s website. 
 

- Work on completing a handbook for the identification of Russian products and equipment containing 
PCBs has been delayed. It should be completed early in 2010. 
 

- The project has helped fill gaps in our knowledge of PCB contamination by identifying 
research needs. Several holes in our knowledge to which reference was made in the 
PCB Status Report for Svalbard 2008 have been filled throughout the year by new 
surveys related to PCBs. Svalbard’s Environmental Protection Fund has also financed 
some of this activity, such as:  

o Akvaplan-niva AS report 4352-1: PCBs in settlements on Svalbard – a problem for animal life 
in the sea? The surveys received funding in 2008 and have given us new knowledge of the 
impact of local sources on seabed animals and local fish compared with the environmental toxin 
levels in other species that pass by. Authors: Anita Evenset and Guttorm N. Christensen.  
 

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

- The planned evaluation and limitation of PCB contamination in the station area of Kinnvika based 
on data from surveys made in a master’s thesis at UNIS could not be carried out due to the ice 
conditions. 
 

2. Phase-out of PCBs, particularly in the Russian settlements of Barentsburg and Pyramiden: 
 
- Complete the phasing out of light fixtures containing PCBs, which entails the collection, 

packaging/labelling and preparation for shipment of the remaining condensers (an estimated 2,000 
units remain) and fluorescent tubes from Barentsburg and Pyramiden.  

o TA’s replacements are somewhat delayed due to delayed delivery of new lighting fixtures from 
Russia. TA will deliver the condensers already collected before 31 December 2009. In addition, 
TA will collect and deliver the remaining condensers containing PCBs to the Waste Facility in 
Longyearbyen early in 2010. This work will be followed-up by the District Governor and the 
Norwegian Pollution Control Authority (SFT).  

o 750 fluorescent tubes containing mercury have been collected and delivered to the Waste 
Facility in Longyearbyen. 
 

- Seek continuation of the project to establish an infrastructure and system for the collection, storage, 
packaging, labelling and delivery of hazardous waste in Barentsburg (for example, fluorescent tubes 
and light bulbs, EE waste, batteries and equipment containing PCBs).  

o Meetings have been held and information provided on prioritised hazardous waste. In practice 
certain fractions have been collected (electrical waste, fluorescent tubes and light bulbs 
containing PCBs). TA will prepare a waste management plan that will clarify how demolition 
materials containing PCBs should be handled and disposed. 
 

- Review of feedback on and documentation of whether the Norwegian enterprises have phased out 
condensers containing PCBs and labelled all double-glazed windows containing PCBs. Possible 
follow-up supervision will be considered.  

o Enterprises that have had condensers and windows containing PCBs have been followed-up. 
One enterprise was found not to have implemented the phase-out and received notice of a 
coercive fine of NOK 100,000. The phase-out of condensers containing PCBs in lighting 
fixtures has now been completed and verified in the Norwegian settlements. 
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3. International exchange of experience and cooperation with respect to the phase-out, treatment and 

prevention of PCB contamination 

Long-range PCB contamination is probably the largest source of PCBs on Svalbard, even though the 
local sources have proven to be significant. It is therefore important to also work towards a reduction in 
the spread of environmental toxins on a global scale. Results: 
 
- Take the initiative to establish international cooperation. Based on long-range PCB contamination, 

it is first and foremost important to involve Russia and China, in addition to other countries in the 
Nordic region and around the Arctic (AMAP/ACAP).  

o The project has been presented to two different environmental pollutant delegations from the 
Chinese environmental conservation authorities. 

o Suggestions have been made to exploit the experiences from the bilateral environmental 
protection cooperation with Russia. Russian authorities represented by the Ministry of Natural 
Resources and Ecology are positive towards this type of cooperation and a working seminar is 
being planned. This has been recorded in the minutes from a meeting of the Pollution Group in 
Moscow on 3 November. 

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

o The contact with the Greenland Home Rule with regard to PCBs in buildings and settlements 
has continued. 

o Contact with Environment Canada has been established to obtain information on a major 
Canadian clean-up project for PCBs (DEW Line).  
 

- There is a desire to use experience from the Svalbard project and in Norway, to influence the phase-
out and prevention efforts in the areas that contribute the most to long-range contamination in the 
Arctic and Svalbard. A proposal for an international conference for exchange of experience has 
previously been sent to the Ministry of the Environment. The Norwegian Pollution Control 
Authority (SFT) will continue to evaluate the possibilities for a conference or workshop and will 
return with a more detailed plan and an application for funding the event, as required. 
 

 
4. Other activities 

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

 
- It has been a desire to send parts of the collected waste containing PCBs for treatment to two 

European treatment plants, to Ekochem in Finland (the majority of Norwegian PCBs are currently 
shipped there) and to another type of final treatment in France. The goal was to follow up the actual 
treatment process, possibly evaluate the BAT (best available technology), and make 
recommendations for further treatment of the PCB-contaminated waste that is collected in Norway.  

o Due to prioritisation with regard to the use of resources, it has been decided to destroy the waste 
using the channels utilised by the Renas system in Norway. This means destruction at Ekochem 
in Finland. Instead, an experience seminar has been planned with regard to the collection, 
handling and destruction of PCB waste from Russian settlements, with the management of 
documentation during the process and for the final treatment in connection with the destruction 
of the partial delivery of condensers containing PCBs from Barentsburg and Pyramiden. 
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Information, media and other cooperation 
- In 2009 the District Governor has informed about the milestones on the project’s website at 

www.sysselmannen.no (English website, see also printouts in Appendix 5):   

9 June 2009: Not all PCBs in Longyearbyen have been removed 
22 June 2009: Searching for environmental toxins 
18 September 2009: PCBs in settlements on Svalbard – a problem for animal life in the sea?  
27 November 2009: Environmental toxin PCB discovered during the year  

 
- The newspaper Svalbardsposten has focused regularly on the project since the start in 2007, also in 

connection with other research results concerning environmental toxins. The most important news items 
concerning the project can be found in Appendix 6: 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

3. Plans for 2010 
The project has planned, arranged financing for and delegated responsibility for the following concluding 
activities for 2010: 

- TA will collect, package/label and ship the around 2,000 condensers that remain from Barentsburg 
and Pyramiden to the Waste Facility in Longyearbyen.   

- The Geographical Survey of Norway (NGU) and the Norwegian Pollution Control Authority (SFT) 
will complete a handbook for the identification of Russian products and equipment containing 
PCBs. 

- The District Governor and the Norwegian Pollution Control Authority (SFT) will continue to work 
together with TA to establish a good waste management system in Barentsburg, especially for 
hazardous waste (including fluorescent tubes and light bulbs, EE waste, batteries and equipment 
containing PCBs) and for the disposal of excavated soil and building waste containing PCBs.  

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

- In the spring of 2010 the Geological Survey of Norway (NGU) will hold a new PCB working 
seminar to update the status report from 2008 with the measures and holes in our knowledge that 



PCB Project on Svalbard 2009 – Annual Report to the Ministry of the Environment 

 

Page 8 of 8 

 

have been followed up. Akvaplan-niva is responsible for holding a separate seminar with Russian 
researchers from Typhoon so that a new status report can also build on Russian research and 
environmental survey reports. A new status report will be included in the District Governor’s series 
of reports and be written by the Geological Survey of Norway/Norwegian Pollution Control 
Authority/District Governor. The report will be translated into English and Russian.  

- The parties involved from this year’s surveys will give presentations on the project at The 19th 
National Seminar on Hydrogeology and Environmental Geochemistry in Trondheim in February 
2010. 

- The project will submit “abstracts” for the PCB project and certain other surveys for a possible 
presentation at The 6th International PCB Workshop, 30 May to 2 June 2010 in Visby, Sweden. 

- The District Governor will follow up the reports and recommendations for contaminated soil and 
contaminated seabed in the reports from this year’s surveys. They will also be included as part of 
the updates to the Norwegian Pollution Control Authority’s (SFT’s) soil contamination database. 
The results from the project such as awareness maps for PCB contaminated soil, maps of buildings 
with PCBs and recommended measures for a waste management plan in Barentsburg will be 
followed up in the authorities’ contact with Trust Arktikugol.  

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

 

4. Summary and application for 2010 
The entire budget of NOK 750,000 that was made available to the project in 2009 has been utilised. The 
accounts and invoices for the reimbursement of these expenses have been enclosed (Appendices 1 and 2).  
 
As a conclusion of the project and part of a new status report we would like to: 

1. implement measures to limit local PCB contamination  
2. if possible, estimate how large the local PCB sources are in relation to the long-

range contamination, and  
3. share our experience and contribute to more international cooperation on 

preventing the spread of PCBs. 
 
The update of the status report will include all the reporting and experience from the 
surveys in 2009. It will also mark the conclusion of the PCB project, possibly together with an international 
experience conference or workshop on PCBs in the Arctic.  
 
There is a need for some extra resources for ordinary operations and project management for the conclusion 
of the PCB project on Svalbard. The District Governor is therefore seeking funding of NOK 100,000 based 
on this estimate: 
 
- administration of concluding measures and reporting from 2009 (3 man-weeks, 40,000) 
- updating the PCB status, completion and publishing (travel and ½ man-week, 15,000) 
- translation of project information into English and Russian (25,000) 
- project participation at experience exchanges/conferences (2 trips, 20,000) 

 

5. Appendices 
1. Printout of the project’s accounts as of 1 December 2009 
2. Invoicing of project’s expenses as of 1 December 2009 
3. Map showing where samples for PCB analysis were taken on Svalbard 
4. Report from the District Governor’s pollution expedition from 21 to 26 June 2009 with PCB 

sampling and several other relevant pollution surveys 
5. Four items from the project pages at www.sysselmannen.no concerning work on the project in 2009 
6. Three items on PCB work from the newspaper Svalbardposten in 2009 


