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1. AIM OF THE PROJECT

An airborne research project called PAM-ARCMIP (Pan-Arctic
Measurements and Arctic Regional climate model simulations) will study
the meteorology, air quality and sea ice thickness in the Arctic. The main
aim of meteorological and air quality atmospheric studies as well as sea
ice measurements here are to improve the understanding of physical
studies in the Arctic and the performance and parameterizations of
regional and global climate models of the Arctic.

Arctic September Sea Ice Extent:
Observations and Model Runs
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Figure 1: Comparison between observations and model prediction of
the changing of the sea ice coverage of the Arctic (Stroeve et al., 2007)



The PAM-ARCMIP pilot study will make use of the POLAR 5 aircraft
capability to provide a unique snapshot of aerosol, trace gases and cloud
distributions, meteorological and atmospheric conditions, as well as sea
ice thickness in a latitude band between about 60 and 80 degrees North.
The intent is to obtain a latitudinal snapshot of critical parameters over a
short time period in order to close key gaps in our understanding of
Arctic processes, and ultimately reduce uncertainties in model
simulations important for weather and climate prediction, see Figure 1 b
prediction of sea ice coverage.

Trace gases and aerosol study: Dramatic depletion of ozone and
mercury in the Arctic surface boundary layer is observed annually in the
spring after polar sunrise. Observations of this effect are largely limited to
coastal observatories, but it is now assumed that most of the active
processing takes place over the frozen Arctic Ocean where
measurements are very sparse and difficult to undertake. Over the
Arctic, little information is available for the geographic distribution of
atmospheric aerosol, like soot, and the radiative impact of soot is not well
known. This campaign will measure soot and its particle size distribution
to help understand the radiative impact of aerosols in the Arctic.

Meteorological study: Data from such meteorological airborne
measurements provide a link between data from the few, scattered
surface meteorological observatories in the Arctic with high temporal
resolution, and the temporally less resolved data from space. Such data
are especially needed for high-resolution regional modeling, e.g. to help
in model validation and inter-comparison with respect to Arctic
atmosphere-ocean-sea ice interactions.

Sea ice study: The rate of the Arctic summer sea ice decline is much
faster than predicted by any of the Intergovernmental Panel of Climate
Change model scenarios. The aircraft mission will provide a unique
opportunity to obtain a snapshot of ice thickness in a vast region of the
Arctic, and to generate an inventory of Arctic sea ice volume to obtain a
full and conclusive estimate of the Arctic Ocean sea ice mass balance.

The mission will be closely coordinated with ground (ice mass balance
observations performed by the NPI in Fram Strait, by the University of
Alberta north of Canada, and by the University of Alaska Fairbanks north
of Alaska) and satellite observations (CALIPSO) particularly the network
of observatories established by international institutions. The project is
being organized under the leadership of AWI in cooperation with several
institutions in Canada (Environment Canada, York University, University
of Alberta), USA (NOAA-ESRL Boulder), Europe (CNR-ISAC Bologna)
and Russia (AARI St- Petersburg).



2. RESEARCH PLATFORM POLAR 5

The POLAR 5 is based on the venerable DC-3 airframe, and is rebuilt
and modernized by Basler Turbo Conversion (Oshkosh, WI) with state-
of-the-art advanced avionics and navigation systems, and turbo prop
engines for scientific and logistic purposes in polar region. The fuselage
provides sufficient space for abundant scientific installations. Loading
capacity and cabin volume allow for efficient logistic activities. The
passenger transport capacity of POLAR 5 is 18 passengers up to a
maximum of 2000 kg. Modifications to the Ostandard" Basler BT67 for
AWI include large belly retractable doors, several large openings in the
cabin, wing stations for antennas and probes, and more powerful
generators for 15.4 KVA of electrical power. The aircraft has an
operational range of more than 2500 km. Take-off ability using skis at
elevations exceeding 3800 meters on the Antarctic plateau has been
demonstrated. Outside landing on unprepared surfaces is also possible.
The home base is the regional airport in Bremerhaven, Germany. The
POLAR 5 is operated by Enterprise Airlines, a Canadian company based
in Oshawa, Ontario. The view of POLAR 5 is shown in Figure 2, 3 and
technical and mission parameters of POLAR 5 are summarized in Table
1. In Antarctica the aircraft operates mainly from the German Neumayer
station. Arctic operation will be performed mainly from Svalbard,
Greenland and the Canadian Arctic. Equipped with combined ski and
wheel gearing, open field and sea ice landings are also possible. During
the 2008 season, a deployment from the Arctic drifting station NP 35 in
the Arctic (April), and the meteorological campaign MELTEX (May/June),
operated from Inuvik, Canada have been successfully accomplished.

Figure 2: The POLAR 5 in operation in the Antarctic



TECHNICAL PARAMETER

Wing span 29.00 m
Length of fuselage 12.85 m
Width of fuselage 2.34m
Height of fuselage 2.00m
Maximum take off weight 13,039 kg
Maximum payload 3,900 kg
Fuel consumption 500 kg/hr
Endurance for ferry* 2,600 km
Endurance 1,000 kg 2,000 km
Endurance 1,500 kg 1,700 km
Number of passengers 18 PAX
Maximum service ceiling 7,600 m
Lowest cruising speed 185 km/hr.
Maximum cruising speed 400 km/hr
Maximum take-off elevation 4,092 m
Lowest flight altitude 32m
Pitch angel during flight 0j

Power supply for science

550 A/28VDC or 15.4 kVA

Table 1.  Technical and mission parameters of POLAR 5

Figure 3: View in the cabin during MELTEX (photo: J. Hartmann, AWI)




3. Science Plan and time schedule

Figure 4 and Table 2 show the tentative flight track and the time table for
PAM-ARCMIP. The intention is to fly POLAR-5 during April 2009 on a
semi circum-navigation of the Arctic from Western Europe to Alaska,
including a landing at the Russian drifting station NP 36. The program
will require about four weeks, including ferrying the aircraft from
Germany to the starting point at Longyearbyen, Svalbard. From there,
the aircraft will fly west to the final destination of Pt. Barrow, making
strategic stops to refuel and perform research flights. The longest leg
will be approximately 650 nm. The total flight time will be approximately
100 hours, including transit flights (50 h).

Figure 4. The tentative route for the PAM-ARCMIP flight program in
April 2009, including the list of airports/stations during transit (* means
here: the position is yet not clear).



Date Location Action
March 3, 2009 Oshawa Arrival from Antarctica
March 5, 2009 Oshawa - Muskoka Ferry
March 6 10, 2009 Muskoka EM-Bird test
March 11 B 14, 2009 | Muskoka Integration of EC systems

+ Test flight on March 14

March 15, 2009

Muskoka - Oshawa

Ferry

March 16 18, 2009

Oshawa - Bremerhaven

Ferry

March 19 B 24, 2009

Bremerhaven

Maintenance

March 25 28, 2009

Bremerhaven

Integration of AWI systems
and test flight

March 30 B 31, 2009

Bremerhaven D Longyearbyen

Ferry via Tromsyg,

April 1, 2009 Longyearbyen Ground test and test flight

April 2, 2009 Longyearbyen (LYR) 1. Science flight

April 3, 2009 LYR DNP36 DLYR 2. flight or de-integration

April 4, 2009 Longyearbyen Service flight to NP 36

April 6, 2009 Longyearbyen 3. Survey flight

April 7, 2009 Longyearbyen D Station Nord Ferry, incl. measurements

April 8, 2009 Station Nord 4. Science flight

April 9, 2009 Station Nord - Alert Ferry, incl. measurements

April 10, 2009 Alert 5. Science flight

April 11, 2009 Alert 6. Science flight

April 13, 2009 Alert B Eureka Ferry, incl. measurements

April 14, 2009 Eureka 7. Science flight

April 15, 2009 Eureka D Resolute Bay Ferry, incl. measurements

April 16, 2009 Resolute Bay Technical stop, if needed

April 17, 2009 Resolute Bay b Sachs Harbor | Ferry, incl. measurements

April 18, 2009 Sachs Harbor - Fairbanks Ferry, incl. measurements
and integration of the DIAL

April 19, 2009 Fairbanks B Point Barrow Ferry, incl. measurements,
Test light for DIAL

April 21, 2009 Point Barrow 8. Science flight

April 22, 2009 Point Barrow 9. Science flight

April 23, 2009 Point Barrow Reserve day

April 24, 2009 Point Barrow 10. Science flight

April 25 - 27, 2009 Point Barrow B Oshawa Ferry via Inuvik

April 28, 2009 Oshawa End of PAM -ARCMIP

April 28 B30, 2009

Oshawa

de-integration of systems

May 1 B3, 2009

Oshawa - Bremerhaven

Ferry

May 6 D7, 2009

Bremerhaven B Longyearbyen

Ferry

May 8 D9, 2009

LYR DNP36 DLYR

Pick up of the AWI team

May 10 D11, 2009

Longyearbyen B Bremerhaven

Ferry

Table 2:

Proposed time table for PAM-ARMIP. Measurements will also

be collected during the ferry from Germany and to Oshawa




4. Science configuration and flight pattern

Figure 5 and Table 3 describe the scientific systems and the cabin layout
for the PAM-ARCMIP campaign. The present configuration permits
operation with 5 scientists and engineers onboard during flights.

Figure 5. Cabin Layout for the PAM-ARCMIP campaign

System Derived owner
parameter

AIMMS 20 B Met-sensor 3-dim wind field

Aerosol LIDAR
Aerosol optical depth | NOAA-ESRL / CNR ISAC
Ozone & mercury sensor In-Situ O3 and Hg EC
UHSAS aerosol spectrometer | Aerosol spectra EC
0.05bB 1pm
CN counter Cloud nuclei EC
concentration

Table 3:  List of scientific systems with information on the derived data



In Figure 6 is presented the different flight pattern for the ferry and the
research flight. For the research flight we have the option for sea ice and
meteorological or mainly trace gases and aerosol measurements.



Figure 6:

Three examples for different flight pattern during the mission:
Research flight 1 (like NP 36, Station Nord, Eureka, Alert)
LEG 1: horizontal flight in 60 m for EM Bird and aerosol and
trace gases measurements, every 20 min. 200 m altitude
level for calibration of the EM bird / LEG 2: profile
measurements for aerosol and trace gases in different levels
/ LEG 3: horizontal flight in 5000 m for drop sounding (points
a, b, c,) and trace gases measurements / LEG 4. profile
measurements for aerosol and trace gases in different levels.
Research flight 2 (like Longyearbyen and Pt. Barrow)

LEG 1: horizontal flight in 60 m for aerosol & trace gases
measurements / LEG 2: profile measurements for aerosol
and trace gases in different levels / LEG 3: horizontal flight in
3000 m for aerosol & trace gases measurements / LEG 4:
profile measurements for aerosol and trace gases, different
levels / LEG 5: horizontal flight in 60 m for aerosol & trace
gases measurements / LEG 6: profile measurements in
different levels (ascent and descent).

Ferry flight (the whole transit from Longyearbyen to Barrow)
LEG 1: profile measurements for aerosol and trace gases /
LEG 2: horizontal flight in 3000 m for aerosol and trace gases
/ LEG 3: It is planned to carried out low level flights (60 m
a.s.l.) for EM Bird measurements / LEG 4: profile
measurements for aerosol and trace gases.
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The core group of the flight campaign consists of 8 persons listed in table
4. During the first phase of the campaign, the activity in Longyearbyen
and The NP 36 flight, the Pl is Andreas Herber from AWI. He will also be
the project leader during the third part of the campaign in Point Barrow.
During the middle part, the transit and science flights from Longyearbyen
to Point Barrow, the Pl will be Christian Haas from the University of

Alberta.
No. Person Institute position
Andreas Herber AWI Bremerhaven Scientist / Pl for the first
and third part
1. Christian Haas University of Alberta Scientist / Core group / PI
for the second part
2a. Peter Liu EC Toronto Scientist / Core group (first
part of whole mission)
2b. Tom Mc Elroy EC Toronto Scientist / Core group
(second part of mission)
3. Martin Gehrmann AWI Bremerhaven Engineer / Core group
4. Manuel Sellmann AWI Bremerhaven Engineer / Core group
5. Robert Stone Aerosol optical depth Scientist / Core group
6. Brian Burchartz Enterprise Airline Captain / Core group
7. Andrew Jenkins Enterprise Airline First officer / Core group
8. James Lee Enterprise Airline Engineer / Core group
John Lobach Ferra Dynamics Toronto | Engineer / member of the
first part (Longyearbyen)
Ralf Brauner DWD Hamburg Fore-caster in LYR during
the whole campaign
Klaus Dethloff AWI Potsdam Scientist / member of the
NP 36 team
JYrgen Graeser AWI Potsdam Technician / member of
the NP 36 team
Walter Strapp EC Toronto Scientist / member of the
third part (Pt. Barrow)
Jim Whiteway York University Scientist / member of the
third part (Pt. Barrow)
Jeff Seabrook York University Scientist / member of the
third part (Pt. Barrow)
Stefan Hendricks AWI Bremerhaven Scientist / member of the
third part (Pt. Barrow)
Heinz Finkenzeller | ALCI Cape Town Manager aircraft operation
/ member of the first part
Table 4.  List of the active member of PAM-ARCMIP (core group and

scientist/engineers in Longyearbyen and in Point Barrow
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5. Logistic requirements

In Figure 2 is compiled the whole route with the distance between
different stations. Based on the parameter of POLAR 5 (Table 1, Table
5) it can be carried out research flights from approximately at least 5
hours and all distances between the different stations are possible. The
total request for the whole route is summarized in Table 6.

Weight
ltem (Ibs) Remarks
Max take-off weight (TOW) 28.750,00
Empty weight 18.600,00 |assumed
Crew + survival equipment + spare parts 1.400,00
Scientific equipment + spare parts 2.425,00
5 operators + personal equipment 1.102,00 |assumed
45 minutes reserve fuel 750,00
Maximum fuel 4.711,00

Endurance by 130 knots
Endurance by 180 knots

5 hours 50 minutes
5 hours 00 minutes

Table 5:  Estimation of fuel capacity of POLAR 5

Date Routing Distances | Flightti me/
Fuel request

March 30 - 31, 2008 | EDWB DENSB 1628 nm 9 hours, 5400 ltr.
April 1 - 2, 2008 ENSB 7 hours, 4200 Itr.
April 3, 2008 ENSB DNP36 ??? 10 hours, 6000 ltr.
April 4 - 6, 2008 ENSB 10 hours, 6000 Itr.
April 7, 2008 ENSB BBGNO 385 nm 2.5 hours, 1500 ltr.
April 8, 2008 BGNO 5 hours, 3000 ltr.
April 9, 2008 BGNO BCYLT 372 nm 2.5 hours, 1500 ltr.
April 10 - 12, 2008 CYLT 10 hours, 6000 ltr.
April 13, 2008 CYLT BbCYEU 260 nm 1.5 hours, 900 ltr.
April 14, 2008 CYEU 5 hours, 3000 ltr.
April 15 - 16, 2008 CYEUDCYRB 338 nm 2 hours, 1200 ltr.
April 17, 2008 CYRBDCYSY 538 nm 3 hours, 1800 ltr.
April 18, 2008 CYSY DPAFA 652 nm 2 hour, 1200 Itr.
April 19, 2008 PAFA - PABR 436 nm 2,5 hours, 1500 ltr.
April 19 - 25 2008 PABR 17 hours, 10200 ltr.
April 25 - 27, 2008 PABR BCYOO 2730 nm 16 hours, 9600 ltr.
Total flight time, EDWB - CYOO 105 hours

including Ferry

(41 hours for Ferry)

Table 6:

Summary of the fuel request at different stations, and the

planned number of transit and research flight hours
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Trondheim | Tromsoe Longyear NP 36 station Nord
(ENVA) (ENTC) (ENSB) (----) (BGNO)
Fuel ALCI S.A. ALCI S.A. ALCI S.A. AWI depot / | AWI depot /
provision (WES*) (WES*) AARI ALCI S.A.
Hotel ALCI S.A. ALCI S.A. ALCI S.A.
booking
Hangar ALCI S.A.
access
Airport ALCI S.A. ALCI S.A. ALCI S.A. AARI/ AWI | ALCI S.A.
facility**
Custom
clearance
Over flight | ALCI S.A. ALCI S.A. ALCI S.A. ALCI S.A. ALCI S.A.
permit
Science ALCI S.A. ALCI S.A. ALCI S.A. ALCI S.A. AWI
application
Car rental ALCI S.A.
booking
Booking of | --- ALCI S.A. ALCI S.A.
offices
Ordering of | --- ALCI S.A.
oxygen
Overnight Core group
watch if needed
Alert Eureka Resolute Sachs Harbour | Fairbanks
(CYLT) (CYEU) (CYRB) (CYSY) (PAFA)
Fuel EC EC ALCI S.A. ALCI S.A. ALCI S.A.
provision (WFS¥*) (WFS*)
Hotel EC EC Arctic ALCIS.A./ |EC
booking Kingdom EAI
Hangar Arctic EC
access Kingdom
Airport EC EC Arctic EAI EC
facili ty** Kingdom
Custom Arctic Arctic
clearance Kingdom Kingdom
Over flight | EAI EAI EAI EAI EAI
permit
Science EC EC Arctic Arctic Arctic
application Kingdom Kingdom Kingdom
Car rental Arctic EC
booking Kingdom
Booking of | EC EC Arctic EC
offices Kingdom
Ordering of | --- Arctic
oxygen Kingdom
Overnight Core group | Core group | --- Core group | ---
watch
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Pt. Barrow | Inuvit Yellow Knife | Thompson | Thunder Bay
(PABR) (CYEV) (CYZF) (CYTH) (CYQT)
Fuel NOAA ALCI S.A. ALCI S.A. ALCI S.A. ALCI S.A.
provision (WES*) (WES*) (WES?*)
Hotel NOAA EC /ALCI | --- EAI
booking S.A.
Hangar EC /ALCI | --- EAI
access S.A.
Airport NOAA EC/ALCI EAI EAI EAI
facility** S.A.
Custom Arctic
clearance Kingdom
Over flight | EAI EAI EAI EAI EAI
permit
Science Arctic
application Kingdom
Car rental NOAA EC/ALCI EAI
booking S.A.
Booking of | NOAA
offices
Ordering of | --- ***
oxygen
Overnig ht | Core group | Core group | --- Core group | ---
watch if needed if needed
Table 7:  Overview on the responsibilities at different stations/airports

(* WES means World Fuel Service; ** Airport Facility means
arranging at the airport, incl. provision of GSE ground support
equipment, like GPU; *** in Pt. Barrow maximum flight level
3000 m

The PAM-ARCMIP pilot study will carry out measurements during a semi
Trans-Arctic flight program. Logistics at different stations should be
prepared to give guarantee for a successful flight mission. In Table 7 is
compiled the working action and the responsibility of the involved groups
at different stations.
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6. Scientific collaboration

The aim of this proposed project is to collect aerosol, trace gas and
meteorological data, as well as sea ice thickness data from the inner
Arctic area and over the Arctic Ocean. The campaign will cover a large
part of the Arctic from the European Arctic to Alaska. Therefore a close
collaboration with scientific groups from different countries is necessary.
There are already collaborations between Germany, Italy, Canada, and
Russia established. Adresses for scientific/logistic contacts see below:

Dr. Andreas Herber  [e-mail: andreas.herber@awi.de]
Alfred Wegener Institute for Polar and Marine Research
P.O. Box 120161, D-27515 Bremerhaven, Germany

Prof. Dr. Klaus Dethloff [e-mail: klaus.dethloff@awi.de]
Alfred Wegener Institute for Polar and Marine Research
Am Telegrafenberg A43, D-14473 Potsdam, Germany

Martin Gehrmann [e-mail: mar tin.gehrmann@awi.de]
Alfred Wegener Institute for Polar and Marine Research
P.O. Box 120161, D-27515 Bremerhaven, Germany

Manuel Sellmann [e-mail: manuel.sellmann@awi.de]
Alfred Wegener Institute for Polar and Marine Research
P.O. Box 120161, D-27515 Bremerhaven, Germany

Dr. Roland Neuber  [e-mail: roland.neuber@awi.de]
Alfred Wegener Institute for Polar and Marine Research
Am Telegrafenberg A43, D-14473 Potsdam, Germany

Dr. Marion Maturilli ~ [e-mail: marion.maturilli@awi.de]
Alfred Wegener Institute for Polar and Marine Research
Am Telegrafenberg A43, D-14473 Potsdam, Germany

Stefan Hendricks [e-mail: Stefan.Hendricks@awi.de]
Alfred Wegener Institute for Polar and Marine Research
P.O. Box 120161, D-27515 Bremerhaven, Germany

J. Walter Strapp [e-mail: Walter.Strapp@ec.gc.ca |
Environment Canada, Science and Technology Branch,
4905 Dufferin St., Toronto, Ontario, Canada, M3H 5T4,

Dr. Peter Liu [e-mail: Peter.Liu@ec.gc.ca ]
Environment Canada, Science and Technology Branch,
4905 Dufferin St., Toronto, Ontario, Canada, M3H 5T4,



Dr. Jan Bottenheim [e-mail: Jan.Bottenheim@ec.gc.ca ]
Environment Canada, Science and Technology Branch,
4905 Dufferin St., Downsview, Ontario, Canada, M3H 5T4,

Dr. Shao-Meng Li [e-mail: Shao-Meng.Li@ec.gc.ca ]
Environment Canada, Science and Technology Branch,
4905 Dufferin St., Downsview, Ontario, Canada, M3H 5T4,

Dr. Katherine Hayden [e-mail: Katherine.Hayden@ec.gc.ca |
Environment Canada, Science and Technology Branch,
4905 Dufferin St., Downsview, Ontario, Canada, M3H 5T4,

Dr. Tom McElroy [e-mail: Tom.McElroy@ec.gc.ca |
Environment Canada, Science and Technology Branch,
4905 Dufferin St., Downsview, Ontario, Canada, M3H 5T4,

Prof. Jim Witheway [e-mail: whiteway@yorku.ca]
Department of Earth Space Science & Engineering, York University
4700 Keele Street, Toronto, ON, M3J 1P3, Canada

Prof. Dr. Christian Haas [e-mall: Christian.Haas@ualberta.ca |
University of Alberta, Department of Earth & Atmospheric Sciences
Edmonton, Alberta, Canada, T6G 2E3, Canada

John Lobach [e-mail: ferra@sympatico.ca |
Ferra Dynamics Toronto
4070 Powderhorn Cres., Mississauga, ON, L5L 3B9

Dr. Russ Schnell [e-mail: Russell.C.Schnell@noaa.gov]
NOAA Earth System Research Lab. - Global Monitoring Division
325 Broadway, in Boulder, CO-80305, USA

Robert Stone  [e-malil: Robert.Stone@noaa.gov]
NOAA Earth System Research Lab. - Global Monitoring Division
325 Broadway, in Boulder, CO-80305, USA

Dr. Colm Sweeney [e-mail: Colm.Sweeney@noaa.gov]
NOAA Earth System Research Lab. - Global Monitoring Division
325 Broadway, in Boulder, CO-80305, USA

Dr. Vito Vitale [e-mail: v.vitale@isac.cnr.it]

Institute of Atmospheric Sciences and Climate (CNR-ISAC)
Via Gobetti 101, 40129 Bologna, Italy
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Dr. Alexander P. Makshtas [e-mail: maksh@ aari.nw.ru ]
Arctic and Antarctic Research Institute St. Petersburg
St. Petersburg, 199397, 38 Bering street, Russia

Manny Rosario [e-mail: manny@enterpriseair.ca]

Enterprise Airlines Inc.

1190 Keith Ross Court, Oshawa, Ontario, LIH7K4, Canada
Brian Burchartz [e-mail: brian@enterpriseair.ca]

Enterprise Airlines Inc.

1190 Keith Ross Court, Oshawa, Ontario, L1IH7K4, Canada

Elton Townsend [e-mail: elton@lakecentral.com |
Lake Central Air Services
Muskoka Airport, RR #1, Gravenhurst, Ontario. P1P 1R1, Canada

Jim Hodgson [e-mail: jim@lakecentral.com ]
Lake Central Air Services
Muskoka Airport, RR #1, Gravenhurst, Ontario. P1P 1R1, Canada

Graham Dickson [e-mail: gdickson@arctickingdom.com]
Arctic Kingdom Marine Expedition Inc.
3335 Yonge St. #402, Toronto, ON M4N 2M1, Canada

Tom Weigt [e-mail: weigt@baslerturbo.com
Basler Turbo Conversion LLC
255 West 35th Ave, P.O. Box 2305, Oshkosh, WI 54903, USA

Bernhard W. Scobie [e-mail: bscobie@aerocanada.com
Basler Turbo Conversion LLC
Owen Sound Regioanl Airport, R.R. #8, Ontario N4K 5W4, Canada

Ralf Brauner [e-mail: ralf.brauner@dwd.de]
Deutscher Wetterdienst, Abteilung Seeschifffahrt Hamburg
Bernhard - Nocht - Str. 76 , 20359 Hamburg, Germany

Alexey Turchin [e-mail: intaari@alci.co.za]
Antarctic Logistic Centre International
97 Keerom Street, Cape Town 8001, Republic South Africa

Heinz Finkenzeller [e-mail: heinz.finkenzeller@awi.de]

FINCAS - Consulting, Aviation, Services / ALCI Cape Town
SchwarzSckerstrasse 24, D-82178 Puchheim-Ort, Germany
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