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Energy

During the whole year, energy needs will be provided by the
electric generators on board Tara. These will be running
between six and twelve hours per day according to energy
demands. Energy production will be complemented by two
wind turbines (3 kW each) placed on the ice around Tara.
During the summer, the permanent sunlight will be a good
extra source of energy thanks to the installation of a dozen
solar panels (a total of 25 kW). The renewable energy
sources can supply the basic needs of the base. During
periods of peak consumption, for example when undertaking
some scientific activities, the electric generators will provide
for this peak demand.

Insulation

Tara was originally constructed with thick insulation to limit
heat losses. The large windows in the saloon are covered
with foil insulating material during the winter to provide
further protection. In summer, these double glazed panels will
capture the light and heat of the sun like a greenhouse,
minimising the need for additional heating in the saloon during
summer months when the outside temperature verges on
0° C.
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Recycling and waste management

Waste management started well before the expedition left
France, with the optimisation of packaging and in particular
removal of all unnecessary plastics. During the drift, all waste
will be sorted and disposed of in an appropriate manner.
Glass. iron and organic waste will be disposed of in a hole that
will be maintained in the pack ice. The small quantity of paper
and cardboard packaging that remains will be burnt on site,
creating a negligible impact. The other wastes (plastic and
aluminium packaging etc.) will be compacted and stocked on
board until the return of the boat in Europe. For toxic liquids,
Tara has a tank that can stock two years worth of used oils.
Medical wastes will be stocked in special locked containers on
board.

For “black water” (toilet waste) toilets will be set up on the
ice itself, next to Tara. Even to urinate, the crew, and later
the visitors, will have to go to a specific place so that the
environment surrounding the boat does not become
contaminated, an important issue concerning freshwater
production. Part of this organic waste will remain frozen in the
ice, drifting to the Greenland Sea, eventually being released
into these warmer waters and broken down by natural

Processes.

Lighting

Electricity consumption due to lighting during the polar night
is potentially significant. Therefore, to minimise consumption
most of the light bulbs in the less busy parts of the boat have
been replaced by light emitting diodes, 100 times more
economical than other technology. A large battery pack
(2x1000 Ah) allows for the storage of energy when the
generator is running (in particular during the daily use of the
oceanographic sounding winch).
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Water supply

The extreme northern part of the planet, in particular the
Arctic sea ice, is a real polar desert. It rains only a few days
per year (temperatures are above zero only from mid June
until mid-August). Far from any civilization, but permanently
inhabited, the scientific base must address the vital need of
making water. Each day, the team must collect snow and ice
for melting. While snow has a natural low salt content, care
must be taken when selecting sea ice, multi-year ice
producing the least saline water as more salt has been

removed by percolation,

Water making iz a labour and energy intensive activity,
therefore optimising water consumption is a vital resource
issue for the base.

Wildlife (flora and fauna)

Flora is inexistent in the Central Arctic Basin and terrestrial or
avian fauna is scarce. The polar bear is the only species to
present a real threat even if its presence in these high
latitudes is very rare. The dogs presence should serve as an
alarm and enable the crew to scare the bears away (Using an
alarm rifle, flare or fog horn) before they threaten the scientific

equipment or material on the ice.

Constant attention

The choice of products and other materials used daily is an
important issue, for example, the use of biodegradable washing
liquid, scap and toilet paper. Turning off unessential lighting and
switching off unused equipment is important to economise
energy use. Constant management of the heating system
requires particular attention because of the significant external
temperature variations (gradients of more than 20° C are
quite common).

To offset the unavoidable greenhouse gases produced during
the project we will be compensating this by the funding of a
C02 sequestering programme,
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FThiERL. F5Thif, HRIFE2ERED.

e ATAIEYIEELESEVSDICIEHAL.

Lim, Johor Bahru, Malaysia.

OEAPEOFHEARATLELTNADIESHYA =L, LML, 2020, 30EMICHBMENTHEHAAEEALALTESR
HhEIGEHL. TOBBRTHRPHRVBESOBREERLILEBATIIUALEL. TORBEXRHAMNPEELEAL TR
WRBICHBLEThIERSEL,

Zhongmin Luo, London, UK




BoAHAKBOLZICHEICHT IERAOBREEVNTHOUE NEBESKREICHE. 20 I EVIE HEEHE>
THSEN ZEMOMBEEBMLISEYSIDDOTIFEWLEDIM AV EVIIE. AR—VB#HET TR XHOREIHMET, BUS
DFubR—ILTIEELY,

Colin, Carmarthen, UK

FHOBRAFEREFAYQOHEEEZRELTLAIDTH-T, COMBIARIZEELTHRLIGEWERS HES(REF) I
(2. FRYMILASRAMTEROESDAEASSHOEL .
Takashi, Tokyo, Japan

BARANFEELLICEEHS>TUVET  LHL, (SEOZLT) DEBRFEFT CEETEFEE A ROBELLELALBSIZT
EFFEL. PEAQEFEMERL TR IECEERATUEY . BLLVB 2 AERICNOYETATLE BREESELTLE
T. TFLEBTTHERA

Daisuke  Saitama, Japan

AR PCPOZKREA. AUFEPEOMOHREFRHFLTLAOE. BALDEOMOMULER-VLOT. CORELES
L. IO LZXDERIZLTANEoEFY KB EN TS, BlLrhE., EIEhi=chE. T5E>TRLLDE,
FUPIEFHOHIZHSLE TR IEESEL,

Lim, Johor Bahru, Malaysia.

Limes,

AN PEEAROMFEEESBESE. ANCOMBECHETCELHEA RS (FRELI LS. FEFSVLI EOMLEED
ERET4R Dy avLizeE, FEIGBARICEDSBICEET HEEATLAEVEMER -, Th, PENBAXORHEA
T. WO THMA LA STTREMNH S,

Colin Witt, Petersfield, Hants

Colin Witt -~

BARLPEMNINFERYEIAINDEVNSERE. PUPIEE T LL. BREIFOFICFHLAEGLESESS, BTt oL
KEGERBERET, ChAROFEBROE DL, TATIZENE

Lim, Johor Bahru Malaysia.




AU EY DB A OEEIFXAEASE. FRERFISHT ARRTT . AU EV I EERAB--LOT. FHEEE~DEE
FRMTHARURELTHADAZIZRITANShTE-LOTYT .
Joan, New York,

Colin =~

Fr R BEOBROPEIIB D THoL-H, AHIZENERL o, HROEEEWE-A, FHMICEBLE-. SEOH
EiLFRICE. FHEMINORBRELATLD, HICLREZE LV GERRIEES>TEFELON?

HIZFEHME

Lim, Johor Bahru, Malaysia.

Lim ~,

BAREPEANROESEVSEREN, £ MEMIZOVHTHSOIEESS, BRIZFOMILISFHEELLEL | Thht
TEF A

Colin Witt, Petersfield, Hants

Takasi A~

Takasi EA. PEIFFRIYADABARITERLLECEDHIELID0LITO>TRTIbA. BHENGIE. TRIETFAvEARLE
OHBEIZEDEOELENIZLEE, EElEHEhGL,

Lim, Johor Bahru, Malaysia.

Daisuke ZA~,

BBIZ{ToEBLLEANIE, GEMSMETH. GEBENDEZEHEL. BROERNAOIIZHRESL 2 SDET
P BE. hE, M7 O TERITLTHMOELESTT M 2 ALE T B2 OENIRICESEBNET &

Lim, Johor Bahru, Malaysia.




Colin ~,

FElE, PEFBLAVOEHEN, PELACFHIVEEFAOMICHRNECIZOXMBLTLIOE, HRMHHIE. &
RBT5E55, THL. ST LT ARTNOIZE->TINS, MILIFFEMMLGESTRRAESID,

FEUTIEET .

Lim, Johor Bahru, Malaysia.

Lim »~,

FEELBRICOVTH AL FEAEZZOHAFLVIRMFREZ. 7O7 ORBEREL. BAERVHSERESNELD, BERAL, 1937
FOMEBHTHREETIOERIT, 1945F (CILRENABFERRSE . LAL, ThTLhEFERLLLOESS,
Colin Witt, Petersfield. Hants

Lirm =~

EFALH, B HFETRBICEICELFICHET DHNISOBEVREXBELLICENA I DE. ALICE. EHDEEH
EHOEFEABDEDEMNCELODIENRILSH D, FHIH T, TOFICEIEM, KEKITITLED, BLLALVPREBEDPOTH
A&k, CABKRURIELeE AN EELAL, 15HEHE &,

Boris, London, UK

Colin ~.

fEANAFERO>TLADIE. MAThGLALNEEh -, HICRREXERTI0OB AT RSN (IAFATATEF VY
LS s EMYUTEL, BABMOERLE. dEAICAKICEH - TULVEL., LT, SBREBESLLTLSM ST,

Li, Glasgow, UK

Lim.

BAF. PEICHLTRAELAELARXOMELELTVAL. PEBFIZHLTHSEHBMEVEL TV S, FEER. LU
BHCECEDOPEANTAERH TLEL., HBVEH LSRN EFIFFRICHEBEENEEBIH,

Mike, San Francisco, USA




HEEA

RE-EARETDHICE BEREEHFEMCELLREDIRAHDES, HHET — 2 ERmEMBREEELSBRILES, O
MBIZFr LD LAV RY., BTt ESIZHiTHEL, RRIZAENTELEELTLNSL,

Hideo, Kawasaki, Japan

R, EF (RN EHBOELBRREMIFLSELTNDILL, EoRHRRB TOoIEEBLTNIE<LOBEAR
ADNDTEFRBOHHL, FILTLDILITHEER>TLS. LHOL. AR BHTERGOT, TOF v 3R D1D3,
Li, Glasgow, UK

Hideo in Japan
NABEEFRIC= 12— - F =04 =X LHRE>TLHELTEAGRBITRAADMN ? FAP DMLV EZZELALY, *
Li. Glasgow, UK

BAAMIHT AEBELIAVMIASELTRELEL, Loz ToL TEAELOIES M50, R A T/ELS L
FEL Daisuke D ESHBANEDNTWAIELEATIVTIELLY, BAADKEZHIARIERT HEEHELEES,
Hideo, Kawasaki, Japan

Mike, SF

BEN—F—FBRLRAZELILEHET. BROBHET. RETHOEREFEL.BESLL. BLESEL, L
HFEIELTLADETSTILL . BL. FAYNHRORISHFORBICHEE L --5E545 2 BERIT—RALETAICKS
TEITbEhEThIEESEN., 749, BRER AL,

Jay, Toronto,

Colin Witt, Petersfield, Hants said:

“FHEPEAFEELEVOESS"IT2VT, COFRICREELEV. PRI EAORELBEOHES LN AEOME
WEICHENGCERREBATVNS, BENRLEEEALRITIEOHONDESICAA—DDRELNBBELOE,
Lim, Johor Bahru, Malaysia.

* “EMERADALTLAROT, BUMITEDIAR. BISBATROEFOOS"LRBLEOTT A RBEShFEATL
t. ERA G oM oDEA3EBLET.
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