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MDRS 43 Mission Results Executive Summary

In 2005 the Mars Society initiated a competitionween the different chapters to gather funds for
maintaining and improving the MDRS habitat. The MPRMars desert Research Station) is one of
the two planetary simulated habitats implementethieyMars Society to conduct simulations of Mars
exploration by crews during two weeks stays. ThenEh chapter won the price which was 3 free
airplane tickets to Salt Lake City. After discusswith the Mars Society president, Robert Zubrin,
during the European Mars Conference in UK, it appe&anteresting to organize a French speaking
crew for a MDRS rotation. This is naturally not regentative of the international composition of an
actual Mars crew but the idea was judged attradtiwv&rench speaking media.

The mission was announced on the French chaptesiteelwith a call for volunteers. The final crew
composition was selected mid December.

The MDRS 43 mission objectives were the followings:

- A media coverage by one of the main French TV chEnkuring one week to
document the various activities which may be cotetlian a Martian simulation
station as well as first thoughts on how would beducted an actual reporting from
Mars.

- A study of the day to day activities of the crewllw on to studies started during
MDRS 7 on one crew member).

- Clear definition of EVA goals and EVA results arfticiency analysis.

- Experimentation on 2 of us of “no outside actiatmithout spacesuits” during one
week.



- Evaluation of astronaut in space suits observalticegzacities.

- New tests of the Cliff Reconnaissance Vehicle (CRVijts configuration n° 3 with
first experimentation of a context camera sendmfigrmation on the vehicle situation.
The CRV 3 was already tested during missions 23n@ARacros), 26 (Edwin
Loosveldt), 39 (crew Leonardo), 40 (crew MonalisathwAnne Pacros as
commander).

- Evaluation of a pole mounted camera and a ballooonted camera to survey the
ground, cliffs walls or cliff and large boulderspgy parts.

- Evaluation of various dexterity improvement devioeshe gloves.

- Hab internal lay out measurements and analysis d¢bna improvements for
simulation stations as well as for actual Martiabikat.

- Survey with questions to the crew about life at MDR

- Psychological tests of the crew to explore indigidand group factors that contribute
to successful team performance in extreme envirotsngests elaborated by Sheryl
Bishop and conducted already on teams MDRS 39 @nd 4

Media coverage

Our journalist crewmember and his cameraman spenful week sharing our life in the MDRS and
using numerous occasions to interview the othexmmr@mbers on our objectives in simulation as well
as on other Martian topics. The interviews covembdt could be the feelings of a first crew on Mars
on unknown terrains, the Martian habitat internal @xternal characteristics, the question of life o
Mars and possible fossils to be found, the meieocitaters, the future Mars crew psychological
situation, the greenhab and the power system at $1fhe EVA was conducted at Goblin Valley to
get spectacular views, an other one at UpheavaldXordocument a meteoritic crater.

The media team rented a helicopter Friday Febrtreayd rd. The helicopter flew over the Hab during
an EVA with CRV testing and a 2 ATVs trip on Lowelighway.

The week ended on actual video shooting with agsbnal camera while in space suit (and using the
dexterity improvements on the gloves).

The sequences shot at MDRS has been presentesleidiof the mid day news on France 2 channel
during five minutes from Monday February the 2adHh-riday the 24 th with different themes each
day. These mid day news are witnessed by 2 orl®mpeople.

Experimentation on 2 of us of “no outside activitis without spacesuits” during one week.

In these conditions egresses in the virtual pregesdi tunnels were forbidden because they break the
feeling of being limited to the Hab volume or to &%/in spacesuits. This also means that engineering
tasks (generator, greenhab, quads) cannot be dmaldbyg the 2 selected crewmembers. One crew
member did not specially feel the need to get dtihe@ Hab. The other one felt somehow a need to go
outside. Both considered that EVAs were totallyt f@ being outside as if they did not wear
spacesuits.

EVAs assessment

In his full report about his preceding mission (MBR), Alain Souchier documented the list of EVAS

performed. But this list was lacking basic and im@ot data such as EVA preset objectives and
percentage of fulfillment.

The objectives are clearly defined during the mugnbriefing meeting. There is no problem in

documenting them. Judging of their fulfillment idnaittedly rather subjective, except in situations
where the results are clear-cut. Neverthelessrie to evaluate each EVA in real time.



Out of 27 EVAs executed, about half (15) obtainekD@ % rating. But half of those were devoted to
TV filming, a non representative objective. For there “technical” EVAs (devices testing), we note
that there is an improvement of the ratio over timRis, of course, corresponds to lessons being
learned in the course of the successive tests.dBotld our planning process be more thorough, we
should have better ascertain the risks of failurehe first rounds of testing and admit them as a
potential result in itself.

The mean rating is of 82 %, which is quite satigfac Two of the worst results were obtained due to
location identification failure, which of course uld have not be the case should we have use a GPS.
But will we profit of a GPS on Mars?

A few bad ratings resulted from equipment failutag, can be considered as not significant as, due t
our limited resources, we tend to use on the gmelidane hardware rather than professional and
specialized one (e.g. mini-camera).

Lastly, we have to recognize also of few real msh@ike letting a small balloon escape or forgiyin

a tool on the terrain). This shows that, even faimple and unambitious terrain experiment, it is
necessary to ascertain carefully every detail amquté¢pare procedures and check-lists if necessary.

Day to day activities

Each day we noted the time spent on 7 differenésypf activities for analysis (sleeping, personal,
social, maintenance, internal and external operafioeporting). The idea was to characterize how
time is used during the mission at MDRS, in ordemptopose possible improvements of the way
simulations are operated. And also to compare tdate with what is foreseen by NASA analysts for
an actual mission (Marc Mc Cohen), in order to tdgmossible significant discrepancies.

A first look at the data leads to the main follogiobservations:

-The mean sleeping time is equal to what is faed®y NASA, but we observe two categories
of crew members: one with a sleeping time arourtb@s, and another rather around 6 hours. We
managed this situation softly, but this leads tost@ints both in the Hab set up (acoustic isaitio
and in behaviour discipline (we installed a quietipd from 11 pm to 7.30 am).

-We observe a quite stable time history for méshe crew members during the two weeks.

-There was almost no “free” time, and especialiylel time devoted to entertainment
(movies...). Apparently, from NASA'’s point of viewt is foreseen to give one free day per week,
which is equivalent to 3 hours per day. The intemgsfact is we felt no need for such free time or
“holiday™! Is this a major weakness of the simuwatj related to its very short duration, and tofthat
that we were actually too busy to be representaifve long duration actual mission? This could be,
but the idea of a “free day” per week is also pldpguestionable.

-We also have observed that we spent no time irbedrooms other than sleep time; we felt
not at all the desire to get alone in our own corne

-“Personal” time is quoted at 7 %, which is quig. Significantly, most of this time was
devoted to get in contact with our far away fansiland friends through emails. All of us appreciated
this communication means, and felt even thatnase valuable than telephone.

-Productive time (internal and external activitiescounts for 31 %, which compares not so
bad with NASA'’s view (28 %).

-Reporting time is a salient anomaly: 9 % of theet compared with 1 hour per day for
planning, reporting and communication with Grounoh€ol foreseen in an “actual” Mars mission.
This was really perceived by us as a heavy load anthe reason why we could not have more
entertainment time. Several reasons to that:

-the very bad performance of the Internet linkun@@rous satellites errors,
disconnections, lengthy waiting time...);

-the great number of reports (even more in owsian, as we have to translate the
journalistic report in French);



-the fact that engineering data have to be reathe different accommodations of the
Hab, whereas in reality there will be remotely antbmatically acquired.
-A good surprise: the maintenance time remainesgareable: 8.6 %. In effect, we had no
difficulties with the equipments (only a shutdowirtlee main heating system).

Evaluation of astronaut in spacesuits observationatapacities

A test was conducted in the Hab vicinity on theesbational capacities of astronauts in spacesuits.
Twenty “strange looking” objects (forks, white capspper tubes elbows, screwdriver) were scattered
on the field and a team of four astronauts semhénarea with lousy guidance from the crewmember
who knew where the objects were localised. 10 ¢bjeere found (the biggest and more coloured).
As the EVA path was not exactly following the pathscattered objects the score is probably better
than 50%. When we retrieved the remaining objeatsod sim later on, one crewmember indicated
that he walked at less than 1 m of a 6 cm copp®¥ wiathout seeing it during the morning EVA. To
give more quantitative results, the game shouldep&ayed with people out of sim. In the same way
crew members who never went to Lith Canyon befornere conducted very close to the dinosaurs
bones fragment without noticing, although the pneseof such dinosaur bones was announced before.
May be they were thinking finding larger pieces.eTpetrified wood areas were noticed by two
crewmembers on five when going down to the flookitti Canyon in the area of the dinosaurs bones.
The observational capabilities are surely redunethe spacesuit, not only by the vision through th
helmet but also because we are not moving arouedsily as without spacesuits.

This study was a follow on to some analysis dorterahission MDRS 7 about the actual surface
which will be explored on Mars by astronauts duram00 days mission (extrapolating the results
from a 12 days mission in Utah!). We found thatimigirl1 days we covered in detail 0.44 km? and
more coarsely 11 km2. These values are close tedlues found during MDRS 7.

CRV testing

During the first testing around the Hab (CRV te¥81and 69) we had difficulties in the context
camera pictures reception. During the following {€3RV n° 70) at White rock Canyon the pictures
were very difficult to see. Dedicated test thddwing day showed that the landscape outside is too
bright for the camera. The camera was then equippibdsunglasses which solved the problem.

The White Rock Canyon test was conducted exactlhetsame location as a CRV test (CRV in
configuration n° 2) in 2002. During the 2002 tdbg CRV retrieval was very difficult whereas the
present CRV in its configuration 3 proved easyperate. This test was documented by the media
crew.

One new difficult test was then programmed for wedicle on the “Stacy’s Cake” cliff where the
CRYV in configuration n°2 failed in 2002: the velgiakas stuck in the middle of the cliff (at the batt

of the vertical part of the cliff but up on a 30gdees slope). We had to get out of sim to retriéee
vehicle, accessing by the lower side of the sldpe same thing happened to the present CRV with a
lot of the difficulties coming from the transitidrom one to 2 and 4 supporting ropes (difficulties

go down). The picture from the context camera vweagived during the test. The camera was looking
upwards and the picture was found not very helfgfidvaluate the vehicle situation. Also the nominal
operation of throwing the receiver box (securedabppe) in the upper part of the cliff to be inedir
view with the vehicle was difficult as well as tregrieval of this receiver. Solutions with the rnees

on a pole have to be examined.

During CRYV test n° 72 the"of February, a one rope supporting solution wamegmented which led

to yaw oscillations (predicted) which did not thezsed the test. The final solution should be with a
rigid part on the first metre above the CRV. Alsonew position for the context camera was
experimented as foreseen in the experimentatiom. dlae context camera was localised in a small



container 1.3 m above the CRV attached to the mape. This position gave good views of the
vehicle during its operations The experimentatmwilscontinue with this solution.

The small container is seen as a future configumati for a CRV for steep cliffs. It was tested witlh
camera on board at Candor Chasma the 10 th of &gbincluding going down 12 m in a rock crack
communicating to a half cave in the cliff.

Evaluation of a pole mounted video camera and baltm mounted camera

A video camera mounted on a 4.5 m pole was expetgdeand is useful to map cliff layers as well as
for looking above cliffs and large boulders or atkmwvn under hanging over parts. The system was
also used to explore a small cave.

For views from above, a balloon was used. Thisriegle is applied by architects to map terrains or
buildings. The balloon was tested in the Hab vigimcluding above the Hab itself at an altitude26f

m. This mapping technique may typically be usedni@pping at a scale of 10 to 50 m depending of
the balloon altitude and camera angle. The loadethby our balloon was in the order of 0.5 kg. On
Mars our balloon would have a volume 100 times éigghich is only 4.5 time larger in every
dimensions. And also the payload would be miniagdiwhich would imply a smaller balloon.

Evaluation of various dexterity improvement deviceon the gloves

Various configurations of dexterity improvements/ides were experimented on the gloves. In the
following lines the fingers will be designated 15atarting from the thumb.

Al - Right glove with a small rod longer than fingg with an other rod shorter than finger 3
but fixed to the lower part of the finger and th®truding only when the finger is bent.

Tested by Alain

A2 - Same glove with addition of a small rod longlean finger 5. Tested by Alain, Anne,

Jeremie, Loic.

A3 - Same glove without the finger 2 rod. TestedAlgin

B - Right glove with a small rod longer than fingerTested by Jeremie

C - Left glove with a little 5 mm spur on the inn@art of finger 2 plus a small rod longer than
finger 2. Tested by Richard.

D - Right glove with a little 5 mm spur on the imrpart of the finger 2. Tested by Pierre and
Olivier.

Olivier and Richard tested also small pliers aseaywseful help to work on difficult things (as
opening a roll of adhesive tape!)

The commander found glove n°A2 very useful anchébhimself rather clumsy without the rod on
finger 2 in configuration n°A3.

Hab internal lay out measurements and analysis toefine improvements for simulation
stations as well as for actual martian habitats

Detailed measurements and photos of the Hab idtémgaout at level 2 were taken and detailed

drawings elaborated on Autocad. A proposal of \&@nmyple lay out improvement for a bedroom has

been elaborated. The lower floor has been cleanddenrganized. Also each crew member received
a list of questions about the Hab, its differerams, the noise (systems and people), the lighes, th
smells, the circulation patterns of people inshueab, to be filled at the end of the rotation.



Psychological Tests

Before the mission we had to answer questionsaiooehte our psychological profile. Then we had to
answer questions the first day of our mission, taemid mission and finally the last day of the
mission, in order to analyse our evolution durihg totation. For Anne which remained with us the
first week and Olivier the second week the testeeweduced to two.

1 Introduction
by Alain Souchier

1-1 Mars Analog Research Stations
1-2MDRS 43 mission origins

1-3Crew bios

1-4 Mission preparation and organization
1-5Experimentations planned

1.1. Mars Analog Research Stations
(text extracted from the Mars Society website)

In order to help develop key knowledge needed épgre for human Mars exploration, and to inspire
the public by making sensuous the vision of humapiagation of Mars, the Mars Society has initiated
the Mars Analog Research Station (MARS) projectrdlanalog Research Stations are laboratories
for learning how to live and work on another plarieach is a prototype of a habitat that will land
humans on Mars and serve as their main base fothsiaof exploration in the harsh Martian
environment. Such a habitat represents a key elemesurrent human Mars mission planing. Each
Station's centerpiece is a cylindrical habitat, €éTHab," an 8-meter diameter, two-deck structure
mounted on landing struts. Peripheral externattires may be appended to the Hab as well.

Each station serves as a field base to teams oftdosix crew members: geologists, astrobiologists,
engineers, mechanics, physicians and others, wigoftir weeks to months at a time in relative
isolation in a Mars analog environment. Mars anslogn be defined as locations on Earth where
some environmental conditions, geologic featur@sppical attributes or combinations thereof may
approximate in some specific way those thoughtetetcountered on Mars, either at present or earlier
in that planet's history. Studying such sites l¢adsew insights into the nature and evolution Gfr#)

the Earth, and life.

However, in addition to providing scientific insighnto our neighboring world, such analog
environments offer unprecedented opportunitiesatoycout Mars analog field research in a variety of
key scientific and engineering disciplines thatl valp prepare humans for the exploration of that
planet. Such research is vitally necessary. Fomele, it is one thing to walk around a factory test
area in a new spacesuit prototype and show thaamewn can pick up a wrench - it is entirely another
to subject that same suit to two months of reddl fieork. Similarly, psychological studies of human
factors issues, including isolation and habitahéecture are also only useful if the crew beinglstd

is attempting to do real work.

Furthermore, when considering the effectivenesa btiman mission to Mars as a whole, it is clear
that there is an operations design problem of cemable complexity to be solved. Such a mission



will involve diverse players with different capahés, strengths and weaknesses. They will include
the crew of the Mars habitat, pedestrian astronautside, astronauts on unpressurized but highly
nimble light vehicles operating at moderate distsnfrom the habitat, astronauts operating a great
distances from the habitat using clumsy but londueance vehicles such as pressurized rovers,
mission control on Earth, the terrestrial scieatfommunity at large, robots, and others. Takimgeh
different assets and making them work in symphangpadhieve the maximum possible exploration
effect will require developing an art of combinegecations for Mars missions. The MARS project
will begin the critical task of developing this .art

The Mars Society has identified three prime goalbé met by the Mars Analog Research Station
Project:

« The Stations will serve as an effective testbedfitdd operations studies in preparation for
human missions to Mars specifically. They will helpvelop and allow tests of key habitat
design features, field exploration strategies,sot#chnologies, and crew selection protocols,
that will enable and help optimize the productix@leration of Mars by humans. In order to
achieve this, each Station must be a realisticaalaghtable habitat.

« The Stations will serve as useful field researdilifees at selected Mars analog sites on Earth,
ones that will help further our understanding oé theology, biology, and environmental
conditions on the Earth and on Mars. In order toiee this, each Station must provide safe
shelter and be an effective field laboratory.

« The Stations will generate public support for sagdiumans to Mars. They will inform and
inspire audiences around the world. As the Marse®gs flagship program, the MARS project
that will serve as the foundation of a series dfllsteps that will pave the way to the eventual
human exploration of Mars.

Mars Analog Research Stations are operated by Bacgety researchers and are made available to
NASA and selected scientists, engineers and othefegsionals from a variety of institutions
worldwide to support science investigations and@gpion research at Mars analog sites.

As an operational testbed, the stations servescastsal element in support of parallel studieshef
technologies, strategies, architectural design,bamdan factors involved in human missions to Mars.

The Stations helps develop the capabilities needelflars to allow productive field research during
the long months of a human sojourn. The faciligeslve through time to achieve increasing levels of
realism and fidelity with the ultimate goal of s@pfing the actual training of Mars-bound astronauts

The first step in this plan was accomplished in@®@@th the construction on Devon Island in Canada
of the Flashline Mars Arctic Research Station. Tstigtion is located in a meteoritic crater, the
Haughton crater. Thus the area bears similaritiés thve Martian grounds including permatfrost in the
ground. The second step was in 2001 the construatidJtah near Hanksville of the Mars Desert
Research Station (MDRS). This area is a desertgvidhinds dating from the secondary era presenting
sedimentary layers coming from past seas whichlaso similarities to some Martian areas.
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The MDRS is located down west o
picture from Google Earth. When the MDRS 43 missiorwas prepared Google Earth pictures
were not yet showing the Mars Society habitat.

The MDRS area with the Hab on the left and the Low# Highway track on the right, leading
from the Hanksville road to the “Mars” area.

From left to right the observatory, the Hab and thegreenhab.

1.2. MDRS 43 mission origins

In 2005 the Mars Society initiated a competitiotwsen the different Mars Society world chapters to
gather funds for maintaining and improving the MDR&bitat. The French chapter won the price
which was 3 free airplane tickets to Salt Lake CAfter discussion with the Mars Society president,
Robert Zubrin, during the EMC 5 European Mars Cmfee in UK, it appeared interesting to gather
a French speaking crew for a MDRS rotation. Thisasurally absolutely not representative of the
probable international composition of an actual #arew but the idea sounded attractive for the
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French speaking media and thus should contributeedMars Society outreach objectives at least in
the French speaking countries.

The mission was announced on the French chaptersielwith a call for volunteers. Preliminary
contacts between Richard Heidmann and a TV chdratkhlready defined that a newsman, Loic de la
Mornais, would be part of the crew. However hisysth MDRS would be limited to one week for
professional reasons. This opened a one weeka@l@nf other crewmember. A first screening of the
candidates by the Planete Mars administrators ceduhe 8 of December where Alain Souchier was
selected as the commander as he participated tontkgon MDRS 7 in 2002. We then had a
candidature cancellation for professional reasdmster on we had two potential Canadian
participants, a woman and a man (married couplg)thHey were obliged to cancel their participation
also for professional reasons. We then selectedotiver candidates, one of which cancelled also his
candidature the 22 of December. We then solicited the participatidndane Pacros who already
attended 2 MDRS rotations. Her participation wa®resting to avoid an all male crew and also
because she knew already the Hab area. Thus twiepene and the commander, would have the
capacity of leading the media crew quickly to ietting spots. This capacity was actually usedad le
the media crew to the Hab Ridge, Goblin Valley, &g@al Dome and White Rock Canyon.
Unfortunately Anne was also limited to a one weakipipation for professional reasons but we did
not open a new slot for travel costs reasons. irte €rew composition was thus known the"2%
December. The MDRS 43 crewmembers bios are prasdmecafter.

1.3. Crew bios

Pierre Brulhet was born in 1971 in France. He is an architect\watks in an architect's office in
Paris. He designed a Martian base for his diplom&999. Then he joined the French Chapter of the
Mars Society (Association Planete Mars). In Janud92, with the participation of Planete Mars
association, Pierre, Olivier Walter and their atetture students exhibited the projects of Martian
bases (interactive CD, 3D films, panels) at theaiBaille la Découverte in Paris. A few months later,
Pierre joined the European chapters working onBhm-Mars habitat inside lay out definition. In
September 2002, he held a conference in the frameheo association at CNES Paris, about
"Architecture and concepts" and "the Euro-Mars $atedl habitat project; the French concept; the
European project” with Olivier Walter. In 2005, Peerealized a Martian base model (1/40) with a
design school (Strate College Designer in IssyMesHineaux). The model was exhibited in many
different places (Le Bourget airshow at the EAD&hdt Cité de I'espace in Toulouse - France).
Today a first design of Euro-Mars has been achievdrre Brulhet, with Olivier Walter, gives
lectures and conferences and conducts a study avighoup of students from the Strate College
Designer, under the direction of Francis Winisdee(EADS Astrium space architect), on the Euro-
Mars base project for installation in Iceland
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Jérémie Geoffraywas born in 1985 in France. At the age of 8, hesiooking to the Moon and the
stars with his grandfather telescope, and decidegesyears later that he wants to have a scientific
career. He aims at working on space programs, egaht to leave the Earth one day.

In 2003 he joins the Institut Superieur d’Electopreé de Paris (ISEP), an electronics engineering
college. He wishes to continue his studies aft&P8vith a specialization in Astronautics.

He became really thrilled by Mars at 16 when hel e the first time the K.S. Robinson’s Martian
Trilogy, and joined the French Chapter of the Maogiety (Planete Mars) in April 2005.

Now he communicates his passion around him by dgnconferences about Mars and Astronomy
in general.

Richard Heidmann began his career as a rocket propulsion engimseir] time to participate to the
genesis of the Ariane launcher project. When thisgam started, he then specialized in system
studies. After a few years in military applicatioofspropulsion, he came back to launchers at e st
of the Ariane 5 rocket development, as the depuipager of liquid propulsion engineering teams of
the SEP Company. Then he was in charge of Quality,then director of programs. In 1995 he came
to the headquarters of SEP (later Snecma), firQuadity auditor and then in charge of Research and
Technology strategy evaluation for the Snecma group

He retired in 2002, but still participates in varsoworking groups about space propulsion and
exploration. He is a lecturer for the InternatioBahce University.

His interest in Mars was lit by the first successipproach of the planet (Mariner 4, 1965) and
reinforced by the chance of a vivid observatiortha perihelic opposition of August 1971. He staid
tuned to Mars discovery all along the successiaespnissions, waiting for the great decision. $o th
when Robert Zubrin convened the Mars Society faugdionvention in 1998, he was there (he holds
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the card # 46!). He then was one of the foundingnbers of the French chapter, which he has been
leading since.

Loic de La Mornais was born in 1974 in France. He is a journalist wodks for the French national
television France 2 as a reporter. After undergageldegree in political studies at Sciences PasPari
he graduated in journalism at the Superior Jowsmabchool of Lille.

Interested in aviation and space since his childhbe worked as a student in the CNES (french space
agency, astronaut media operations) in 1996 andblegsin his career by working for science
magazines: he reported from the Star City (astrbtraining), Russia, and experienced as a journalis
a parabolic flight campaign in 1997.

He has been foreign correspondent in Cairo, Eggptwo years before joining France 2 in 2000.

As a TV reporter, specialized in "hot news", heared various situations and countries as tsunami in
Sri Lanka, second Gulf War, fighting in Gaza andcés$ or earthquake in Algeria, and many other
reports in China, Kurdistan, Egypt, United Stat@seece, Mexico, Morocco, Senegal, Mauritania,
etc...

He holds a private license pilot, is a licensedbscdiver and have been sky diving captain of his
university parachutism team.

Anne Pacroswas born in France and has been interested inmgpeceflight since high school. Her

dream is to be an astronaut some day! After herengndduate studies in Engineering at Ecole
Centrale Paris, France, she obtained a Master @n&e in Aeronautics and Astronautics at the
Massachusetts Institute of Technology. Then shdestaher professional life back in France at
Snecma, working on VINCI, the future upper staggimm for the Ariane 5 rocket. She joined the
French Chapter of the Mars Society (Planete Mansjhe summer of 2004, she participated in the
International Space University Summer Session, lwivas actually a Winter Session since it was held
in Adelaide, Australia. That is where Mona Lisa MPRIO all female crew mission was born!
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In January 2005, Anne left Snecma to join the EeampSpace Agency in the Netherlands. She now
works in the International Space Station UtilizatiDivision where she is coordinating the scientific
projects in the field of Fluid Physics and Heatngf@r. As such, she was given the opportunity to
participate in a parabolic flight campaign.

In terms of extra-curricular activities, she holalsprivate pilot's licence and enjoys sports (judo,
basketball, scuba diving) and dancing. She is (@tgimg to) sing in a choir and in a rock band!

She was a crewmember in MDRS 23 and commander BiR $140.

Alain Souchier was born in 1947 in Paris. Since his childhoodvas interested in astronomy starting
observing the sky with a home built telescope airi@957 the space race started, and Alain foltbwe
all the steps leading to the moon landing in 1988 (launched more than one hundred little rockets
himself). He graduated in engineering in 1970 aithaerospace specialization and started to work on
rocket liquid propulsion the same year at SEP, Wwhiecame later on part of Snecma, a company now
belonging to the SAFRAN aerospace group.

Alain participated in the development of the Ariagmggines and propulsion systems for the various
European launcher generations Ariane 1 to Ariafr@rs 1970 to 1998. In 1986 he wrote a book on
the Ariane program. In 1988 and 1990 he cumulatedenthan one hour of weightlessness in
parabolic flights. He is presently Program Mandgeifuture rocket engines at Snecma Space Engine
Division in Vernon.

In 1999 he was one of the co-founders of the MaxgeBy French Chapter. In 2001 he developed and
started testing a Cliff Reconnaissance Vehicle destnator to assess what could be the use of such a
vehicle to help astronauts exploring Martian clif¥arious versions of this vehicle have been teated
MDRS in 2002, 2004 and 2005. Alain was a crewmemb®&DRS 7 in 2002.

Olivier Walter was born in 1965 in France.
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He is an architect and works in Paris. He teachelsitacture at the school “Paris Val de Seine” in
particular in the field of “extreme environment tali to four year undergraduates. The Strate gelle
designers also asked him to organize with Frandisisfboerffer (EADS Astrium space architect) a
partnership about “outer space design”.

After 3 years of university were he has been stuglysiology and geology, he undertook architecture
studies and graduated in 1995. His diploma subjest a “permanent base on Mars”. He joined the
French Chapter of the Mars Society in 2001, andesaonducted a lot of cooperative work with Pierre
Brulhet.

During the last 10 years, he managed a lot of Martirojects at the school of architecture, and also
diplomas of architecture.

In 2004 the subject of his lectures were about'tiirn to the moon”, and in 2005 a development of
“Mars Direct” involving Phobos as a human base.

He is presently working on concepts for Mars habjtanainly on inflatable and underground
structures.
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1.4. Mission preparation and organization

The preparation of a MDRS mission means a lot akwBor the commander the preparation was on
two different levels: preparation as commander aggaration as the main experimenter of the CIiff
Reconnaissance Vehicle, the CRV. (see § CRV). Asdination about the preparatory work, not for
a Mars mission (!) but for a MDRS mission, the \t#s chronology for the commander was the
following:
11-12-05: First preparatory meeting with the exeeuofficer (Richard).
12-12-05: Interview of a MDRS 40 crewmember to ggbrmation about the operations
modifications at MDRS since the previous commamission (MDRS 7).
17-12-05: Information obtained about the way thespeal communications are handled on the
International Space Station (ISS) in order to sisg@lar rules during our MDRS rotation. On
the ISS the crew can send or receive personal ks mbenever they want with no limitations
(excepted the workload) and without going througtapcom as in the first space missions. A
phone in Ku band may even be used in some occashons also some astronauts brought
radio amateur kits. So we deducted no restrictwosld be imposed to the crew on their
personal communications (excepted the 5 minutesingaiime before reading an e mail in
order to simulate a 90 millions kilometres distabheéveen Earth and Mars).
18-12-05: Four tests of the CRV 4 mechanical mgekTthis configuration will be tested at
Candor Chasma during MDRS 43 (see § CRV ). The slaydest of the GPS which will be
used in Utah. This GPS has already been usedgluanission MDRS 7 and has kept in
memory the Utah Hab coordinates. It says we aB2%4 km from the Hab which is however
closer than Mars.
18-12-05: Beginning of CRV 3 reassembly. The CRW& left disassembled since its return
from the MDRS 40 Mona Lisa mission. A preliminaggt shows that the video system is still
operational, good news!
19-12-05: First sending of the MDRS Hab Operatiglasual and Mission Rules to the MDRS
43 crew (excepted Loic and Richard).
21-12-05: Our two Canadian crew members inform titvey will not be able to come.
22-12-05: Sending of the MDRS Hab Operations Matwdhe new crew members and those
which did not get it before. Second set of questimna Mona Lisa crewmember about the Hab
operations. Beginning of Hab area maps loading ftteenTerraserver website. The main maps
were sent the following days to the crewmembewifierent batches.
25 and 27-12-05: Sending of the MDRS Hab Operatigiasiual, December issue, to the
crewmembers.
26-12-05: CRV test 66 to check the hardware. Thenraais previously in steel has been
replaced by a carbon fibre axis. After a shocky@ metre free fall before being stopped by the
suspension ropes), the axis breaks and the CR\épexperiment a 15 metres fall. The check
show afterwards that the on board video cameraeamitter are still operating. Fortunately the
main camera was not on board. Repairs are stdmtesbime day.
27-12-05: As we have a crewmember changes in tddlenof the two weeks stay, | propose to
organize Olivier arrival before Anne departure idey to use the same rented car. There is no
car rental in Hanksville so the car has to be kimeSalt Lake City and brought back there.
We came quickly on a difficulty: it is not possililerent a car with 2 drivers when one of the
drivers is not there at the rental contract sigreatlihe only legal way is to have the 2 drivers
license in hand when one of the drivers rents #ire We took some days first to understand
these requirements and then to define that Anndeae her driving license to the Salt Lake
City Comfort Inn for Olivier to take it and go retite car for the two of them. This procedure
could also be followed if one day the Mars Societfiicle is not available for the Salt Lake to
Hanksuville trip for a crew change over.
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29-12-05: The CRV is operational again and we prdogith Richard to a rehearsal test (test
67).

30-12-05: Meeting between Alain, Richard and thelimé&eam leader, Loic de la Mornais.
08-01-06: As Tony Muscatello sent to the commaridemformation the instructions to crew
42, these instructions are dispatched also to th&S143 crewmembers for their preparation.
10-01-06: Mail to Paul Graham to give the nameéhefdn board engineer.

13-01-06: Filling of Sheryl Bishop initial psychgjical test.

14-01-06: General meeting of the crew in Parisi{vAhne on the phone from Netherlands).
The last questions concerning travel logistics dealt with. Paper versions of the
documentation are distributed. The commander doantatien will finally be split in a laptop
version and a full set of paper version broughthe Hab (and Olivier later on prepared large
size versions of the maps available on the MarseBowebsite which were brought to the Hab
and left there for following crews). The most imjamt personal belongings to bring are
reminded. A status of experiment preparation isdocted (and we do not know yet how we
will get helium for the balloon). Also the status mersonal equipments as cameras, GPS,
laptops computers is conducted. The different cremitrers roles are finalized. A review of
the planned experiments is done. The ones whicle ieally dismissed are the test of
telemedicine and the management of objects lo¢@irsan the Hab. To prepare for the final
report after mission redaction, the summary of teport is distributed to the crew.

The crew roles are confirmed or defined as follow:

Alain Souchier, Commander, CRV (Cliff Reconnaisga¥ehicle) experimenter, gloves
dexterity devices experimentation, astronauts i\B¥servational capacities .

Richard Heidmann, Executive Officer, CRV experinenplanning and reporting processes,
workload analysis, EVA analysis, reporting to thaniete Mars French web site.

Pierre Brulhet, Crew Engineer and Architect, insadehitecture and lay out, improvements for
EuroMARS.

Anne Pacros, psychological tests and "Mars Scautthle newcomers particularly the media
team.

Loic de la Mornais, Crew TV journalist, media regong, filming a documentary for French

TV

Olivier Walter, Crew Architect, inside architectuard lay out, improvements for

EuroMARS.

Jérémie Geoffray, Crew Deputy Engineer and Headfletg Officer.

15-01-06: Beginning of CRV disassembly

18-01-06: Reception of Tony Muscatello briefinghe crew.

20-01-06: The crew bios are sent to Tony. ReceptioHealth Safety Officer documentation
sent by Tam Czarnik.

21-01-06: Olivier confirms the availability of almon with the associated video hardware but
we have not yet defined how we will get helium itakl Searches are conducted on Internet to
find helium providers in Salt Lake. The followingys we will get help from John Barainca
who will finally provide us with the helium bottkt the Comfort Inn hotel.

24-01-06: The mission logo (important !) is senthwiinal corrections to the bios.

26-01-06: Final correction to the logo and recaptid the consumable status in the Hab.
27-01-06: Departure for a (shortened) two daysttiplars alias Hanksville.

These are only the main steps of preparation. &s f#®m the commander computer, the MDRS 43

mission preparation implied the reception of 35&ilmtotalizing 42 Mo and the emission of 158
mails totalizing 48 Mo.
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Documentation for the mission

The documentation used to prepare and conduct ifgan was organized in three paper files:
-MDRS documentation

-Area maps

-Equipments users handbooks

Most of this documentation was also available oer ttommander personal computer (some
equipments handbooks like for cameras or GPS wardigitalized).

The files structure was:

-General information

-Personal equipment list

-Hab description

-Greenhab description

-Electric power generation

-Area maps

-Mission rules

-Health Safety Officer and medical considerations
-MDRS users handbook

-Administration indications

-Equipments and experimentation handbooks and gures

The main documents included in these chapters were:

-The MDRS HAB Operations manual — Version 8.7 Deoen22, 2005 (a 94 page document included
in chapter “MDRS users handbook”. This documeint isonstant evolution: the version 3 from the
19" of August 2002 used by the commander during #sipus mission, MDRS 7, in 2002 was only a
21 pages document).

-The MDRS crew 43 final briefing sent by e mail iyny Muscatello from Mission Support giving
the last indications before the mission (includedhapter “MDRS users handbook”)

-The MDRS Mission Rules — Version 2.0 January ZB32(in chapter “Mission rules”).

-The MDRS - Crewmember Safety Training Sheetsl{apter “Health Safety Officer”)

-The MDRS Crew Health, Protection & Safety Manualersion 3.0 February 04, 2005 (in chapter
“Health Safety Officer” and “Administration indidahs”).

The documents are available on the Mars Societysiebxcepted the last two documents which are
sent only to crews.

The area maps were mostly taken from Microsoftds&arver. These maps are aerial photographs
which go down to a scale where the Lowell Highwaymbad may be seen.

1.5. Experimentations planned
The MDRS 43 mission objectives were the followings:

- A media coverage by one of the main French TV chEnauring one week to
document the various activities which may be cotetlidn a martian simulation
station as well as first thoughts on how would baducted an actual reporting from
Mars.

- A study of the day to day activities of the crewllfw on to studies started during
MDRS 7 on one crew member).
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- Experimentation on 2 of us of “no outside actistiithout spacesuits” during one
week.

- Clear definition of EVAs goals and EVA results afticiency analysis.

- Evaluation of astronaut in space suits observaltticayzacities.

- New tests of the Cliff Reconnaissance Vehicle (CRVijts configuration n° 3 with
first experimentation of a context camera sendnfigrmation on the vehicle situation.
The CRV 3 was already tested during missions 23n@ARacros), 26 (Edwin
Loosveldt), 39 (crew Leonardo), 40 (crew Monalisa).

- Evaluation of a pole mounted camera and a ballooonted camera to survey the
ground, cliffs walls or cliff and large boulderspgy parts.

- Hab internal lay out measurements and analysis é¢bnel improvements for
simulation stations as well as for actual martiahitat.

- Survey with questions to the crew about life at MPBR

- Evaluation of various dexterity improvement devioeshe gloves.

- Psychological tests of the crew to explore indigidand group factors that contribute
to successful team performance in extreme envirotsngests elaborated by Sheryl
Bishop and conducted already on teams MDRS 39 @nd 4

2 Simulation conditions

2-1 Simulation conditions general presentation

2-2MDRS 43 mission chronology

2-3 Hab, greenhouse, engineering area operationgyraparison to an actual Mars mission
2-4 Psychological aspects (reclusion, life on bajr

2-5 About elapsed time between mail sending anddh reading

2.1. Simulation conditions general presentation
by Alain Souchier

The following tables sumarize the similarities aiffierences between MDRS simulation conditions
and Mars conditions.
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Extra Vehicular Activities (EVA)

Parameter /situation | Mars MDRS similarity MDRS difference
Suit doning
Leak test No leak test
Radio test Radio test
ECSS test Only ventilation No ECSS in the back
verification pack
No pre breathing No pre breathing
(Hab and suit pressut
res supposed to be
compatible with no
pre breathing)
Airlock Airlock 3 mn depressurisation Only duration simu
depressurisation ted; no pumps
Gravity 0.38g Light suit + body Inertia differences
weight under 1g (230 kg on Mars, 95
=space suit +body |kg in Utah)
weight on Mars
Internal pressure 0.25b Some stiffness No internal pressure;

provided by the thick
gloves; less deman-
ding than actual

pressurized space sU

no suit stiffness lin-
ked to internal
pressure

it

Vehicles for EVA

Conf TBD for
unpressurized vehiclg
1 seat; 2 seats.
Probably electric
engines

Vehicles available

1%

MDRS vehicles are
singles seat ATVs /
quads with gasoline
engines and tires;
maintenance differen|
from Mars vehicles

Autonomy in EVA 5-7 hours typical Similar (limitdaly
venting motor battery
autonomy)
Radio Probably constant linRadio Link when “push to

talk” button activated

Dust management

Dust with small siz
grains; toxicity TBD;
stringent cleaning
processes upon retur
to Hab or dust avoi-
dance conf. (“outside
spacesuits” connecte
to the airlock)

eDust when area dry

d

No dust criticality fq
spacesuits or airlock
seals or humans.
Mud when area wet
which is totally
different from Mars.

la-

—

Dr

Thermal environmen

Low temperatures,;
low exchanges with
atmosphere linked to
low pressure

Thermal fluxes proba
bly not too far from
Mars (less difference
temperature, higher
exchanges coeff.)

No EVA without
spacesuits!!

EVA without space-
suits for powerplant
ops, ATV, hab, greer

hab maintenance.




Habitat and associated facilities

Parameter /situation | Mars MDRS similarity MDRS difference
Living quarters size | Typically 8m Identical Internal lay out
diameter and 2 floors differences.. MDRS
less cluttered but less
functionnal
Functionnal systems Some similar main| Different power genef

functions: electric ration (gasoline powe
power, telecom to | unit), partial water re-
“earth” via satellite, |cycling, no automatic
radio com to EVA | telemetry system mor
crews, solar panels |nitoring, no Hab
(very limited) ECSS and no internal
pressurisation. Wate
recycling system in

the greenhab instead

=

of Hab.
Greenhab Pressurized Unpressurized
Links between Hab supposed linked Simulated pressurized
modules by pressurized tunne tunnel
to the greenhouse and
to the power
generation area.
Outside maintenance In spacesuit Easier for MDRS
executed without
spacesuits

2.2. MDRS 43 mission chronology
by Alain Souchier

Every day reports are sent to the Mission SuppeanT and posted on the Mars Society website.
These reports remain available on this web siteaassociety.comwww.marssociety.orghen
projects Mars Analog Research Stations then MDRS Mars Mission Archives then Field Season 5
then Crew 43)

The typical reports sent every day are:

-The commander check in which gives the generafrmétion on the day activities and events and
gives indications on the time at which the othgorés will be sent to Mission Support.

-The engineering report which is devoted to alllfad and greenhab systems as well as vehicles
operations.

-The EVA report describing the extra vehicularatgs executed in simulated spacesuits.

-The journalist report which tells the day to déyrg of the mission. This report was also writtan i
French to be posted on the Planete Mars associagbrsite.

Also every day a selection of the day characterjsiotos is sent and is posted as the photo diary.

To give the day by day track of activities and dgaturing the MDRS 43 simulation mission, the
commander check in and the journalist report agsgmted thereafter. Photos extracted from Alain’s
video by Olivier Walter are also presented to tiate the activities described in the reports.
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Log Book for January 29, 2006
Commander's Check-In
Anne Pacros Reporting

Weather: Partly cloudy, no wind; highs ~38F

Crew Physical Status: Everybody is fine except two crewmembers with small stomach
problems (adjusting to American food?)

Brief Narrative of Mission Results:  Commander Alain Souchier drove crew 42 back to Salt
Lake City.Meanwhile the day was spent on training on the Hab systems:engineering, ATVS,
Greenhab. The health and safety briefing wasconducted, as well as the telemedicine test.
Finally the firstpsycho-sociological tests will be taken. The commander returned at18:30.

EVA Information: No EVA today, only ATV training.
Report Transmission Schedule:

Commander's Check-In

Engineering Report

Journalist Report
Pictures of the Day

hPwpE

Maintenance: Nothing to report.
Inventory: Nothing to report.
Miscellaneous: Nothing to report.

Support Requested: The Internet connection is very slow (errors 505 and 506),
pleaseadvise if anything can be done on our side...

Plans for Tomorrow: Practice EVA; welcome media crew in the afternoon; go in sim
tomorrow evening.

Log Book for January 29, 2006
Journalist Report
Richard Heidmann Reporting

Yes, we did it, landing on Mars, MDRS station, at n  ight! Night was starry and, for those of
us who are first time travellers, discovering the hab with its lit windows and silhouettes of
crews appearing behind was really overwhelming. A moment of emotion.

We were cheerfully welcomed by the MDRS 42 crew and, after the long trip across
mountains and desert, enduring snowy roads for a great part of it, the warm beef stew was a
premium. Unloading our load of luggage and food supplies (a full Ford pick-up!) took us
some time, but at 11 pm, lights were put off.

With the MDRS 42 leaving at 8 am, we have had a full day to begin our operations. Even if
we were sad enough not to have our commander, who volunteered to be the driver to bring
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back the pick-up from Salt Lake City, after releasing the outgoing crew.

The morning was devoted to setting up of installation procedures, including communications,
safety, reporting formats, and so on. Then we discussed our different projects. After a quick
lunch, we had an informative tour of the different facilities of the station (greenhouse, power
generator, water treatment, astronomical observatory, weather station), under the direction of
our yet fully instructed engineers.

And then it was time to prepare for action! First, learning to don a spacesuit and to operate
properly its equipments, then training to start and drive the quads. As you can see, some
patches of recent snow were still there, and their melting made some parts of the track quite
muddy. Probably the best conditions to acquire proficiency and a safe driving behaviour, but
quite a harsh treatment for our brave mechanical horses! Anyway, the sun was pouring warm
colours on this incredible landscape where we landed, with the contrast between snow and
red terrain enhancing the strangeness and wilderness of the place.

6.30 pm: a knock on the door: Alain is back! Now, only Loic is missing (his arrival is planned
for tomorrow).

The MDRS 43 story in pictures
from the video: 28 th of January

2.12 VOYAGE
DANS LE
BLUE-cAB
WISPERING WISPERING
SAND SAND
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3.01 3.15
ARRIVEE DANS ESSAIS DE
LE HAB. SCAPHANDRE |
REPAS
4.08
DODO

Log Book for January 30, 2006
Commander's Check-In
Alain Souchier Reporting

Weather: Sun and clouds in the morning; blue sky and sun during the afternoon
Crew Physical Status: Everybody in good shape

Brief Narrative of Mission Results:  Hab internal lay out measurements for ergonomics
analysis started in the morning. Test of dexterity improvements devices on the gloves in EVA
1 and 2. Spherules found on the path to the observatory are not blueberries.

EVA Information: EVA 1 for Anne, Richard and Alain with the ATVs along Lowell Highway
to find the path to Lith Canyon (unsuccessfull). Search for blueberries towards the
astronomical observatory. 2 hours. Lowell Highway very muddy. Out of sim trip to Phobos
Peak summit (without ATVs) for Anne, Jérémie and Pierre. These two trips were organized to
prepare expeditions with the media crew later on. Trip with the journalists crew just arrived up
to the Hab Ridge (Alain, Loic and his two colleagues). EVA 2 around the Hab and till the
repeater for Jérémie and Pierre who were filmed by the media team

Plans for Tomorrow: Priority to journalists needs weather permitting. Start of Cliff
Reconnaissance Vehicule assembly. Hab lay out analysis

Report Transmission Schedule:

1. Commander Check-In at 7 pm
2. Engineering Report before 9 pm
3. Journalist Report before 9 pm
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4. EVAs Report before 9 pm
5. Science Report before 9 pm

Maintenance: See engineering report

Inventory: Don Foutz has delivered the water tank trailer

Miscellaneous: Loic de la Mornais arrival by the 2.40 pm shuttle

Support Requested: Starter intermittent failures on ATV No: 1 (see Engineering Report)

Log Book for January 30, 2006
Journalist Report
Richard Heidmann Reporting

The first half of the morning  was devoted to discussion of the general schedule of the first
week, including what could we propose to the TV team, and to the planning of the day. We
had to interrupt the meeting to welcome Don Foutz, who was bringing a tank of fresh water.
Then we had our first EVA of the rotation, with Alain, Anne and Richard acting. The aim was
to scout a few possible sites where we could have the TV team filming. Driving on the muddy
track proved to be not so soft, and the snow patches transformed the landscape sufficiently
so that, even as they know the place, Alain and Anne had some difficulties to recognize the
ideal places where to stop. We were granted with a fantastic walk in the region of Lith
Canyon. Back to the base, we continued with a short pedestrian trip so that Anne could
collect geological samples (“whiteberries”).

On the afternoon, we decided to scout (out of simulation) Phobos Peak, a nearby (1.4 km)
elevation from which we think TV filming of the base against the scenic view of the Hab
Ridge should be a must. Anne, Pierre and Jérémie made it in half an hour and confirmed the
interest of the place. But the terrain is a bit too risky to climb in a spacesuit.

In the meantime, our fellows from France 2 arrived, guided by Don Foutz to the Hab, sure not
so easy to find in labyrinths of the hilly desert. They were welcomed by a superb sunny
weather and seemed, without any doubt, as stunned as were the newcomers of us when
they discovered the Hab. In effect, what is the most startling, when you approach it, is its
impressive size. What a spacecraft! And again, when you enter it, you discover a huge
volume of space, as well as the cosiness of well heated and friendly living quarters, with a
panoramic view through the windows. You feel as being in a closed terrestrial haven in the
centre of an alien world.

The MDRS 43 story in pictures from the video: 30h of January
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7.06
DANS LE HAB
VUE D'EN
HAUT

Log Book for January 31, 2006
Commander's Check-In
Alain Souchier Reporting

Weather: Sun and clouds in the morning; 100% blue sky and sun starting at 10 am.
Crew Physical Status: Everybody in good shape.

Brief Narrative of Mission Results:  Hab internal lay out measurements for ergonomics
analysis step 2 in the morning. Test of dexterity improvements devices on the gloves in EVA
3 and 4. Geology during EVA 3. Test of astronauts observational capacities during EVA 3

EVA Information: EVA 3 for Anne, Richard, Alain, Pierre and Jérémie around the Hab
answering questions from the media team. EVA 4 for Anne, Richard and Pierre at Goblin
Valley (with the media pressurized rover). At 7.05 pm the EVA 4 crew is just entering the Hab

Plans for Tomorrow: Phobos peak EVA (not to the top) with the media, searching for
blueberries which were seen yesterday in the out of sim trip. Trip planned on the morning for
the light on the Hab and Hab Ridge. The ATV will not be used (walking EVA)

Report Transmission Schedule:

Commander check in at 7.10 pm
Engineering report before 9 pm
Journalist report before 9 pm
EVAs Reports before 9 pm
Geology Report before 9 pm

agkrwbE

Maintenance: Difficulties with the generator today. It was self shut when we came back from
EVA 3 with the oil cap ejected. After instruction from mission support the generator was
restarted at 2.55 pm. We stop the generator every hour or so to monitor the oil level. There
seems to be a leak. See engineering report

Inventory: Nothing to report
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Miscellaneous: Nothing to report

Support Requested: See the generator oil problem. We could be lacking oil tomorrow if the
leak is not fixed.

Log Book for January 31, 2006
Journalist Report
Richard Heidmann Reporting

Today was a full-up day under a beautiful sunny sky . After the daily briefing, some time
had to be dedicated to the cleaning of the spacesuits and the quads, badly mud-stained by
yesterday's EVAs. We then went out for a pedestrian EVA near the hab, with two objectives.
The first, proposed by our commander, is totest the ability of an explorer to distinguish
remarkable objects on the terrain. To this end, he has randomly put objects like copper tube
segments, some plastic parts, and even forks!

At the end of ourEVA we had found 40% of the objects, which seems to confirm Alain's
observations during a former rotation. The second objective was to allow the filming of the
beautiful desert plain and of typical geological terrain activities. Before returning into the Hab,
we took team pictures, both in front of the main air-lock and near the Martian flag. A cheerful
moment!

A few minutes later, the mood became suddenly less optimistic: Jérémie, during his routine
engineering check, found the generator out, with traces of an oil leak... Refilling oil, he was
able to restart it, but we still have to identify the origin of the problem. Under scrutiny, with the
help of the Mission Support. At 3.30 pm we "took a rover" and drove to the scenic location of
Goblin Valley (less than hour drive). There we discovered an incredible landscape of
sculpted remnants of orange sandstone,enhanced by the reddish light of the declining sun;
an alien world!

And a bonus for the TV team, which filmed three of us discovering this nature's treasure. No
doubt that, when we will scout Mars, sites as magnificent as this one, which we cannot even
imagine, will be revealed to humans. Exploration sure is science; but it is also emotion and
inspiration.

The MDRS 43 story in pictures from the video: 31tsof January

7.33 7.40
“'g}M 545
JANVIER N® 2

30



7.51

JEREMIE
DEHORS

8.48
DANS LE
HAB.

Q10
JEREMIE

ET SON
MARTEAUV

9.32
PRELEVEMENT

31



10.31 10.38
3 HOM & . 5
VERS LE HAB. 8 " LA ZONE
TECHNIQUE
LA ZONE
TECHNIQUE
11.29 11.37
VUE DEN OMBRE
HAUT D'ALAIN SUR
LE HAB.
11.47
FR 2
REVIENS AU
HAB.

Log Book for February 1, 2006
Commander's Check-In
Alain Souchier Reporting

Weather: Cloudy in the morning; 100% blue sky and sun starting at 11 am

Crew Physical Status: Everybody in good shape
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Brief Narrative of Mission Results:  Hab internal lay out measurements for ergonomics
analysis step 3 in the morning. Test of dexterity improvements devices on the gloves in EVA
4 and 5. Geology during EVA 4 (search for an hematite inclusion seen in the out of sim trip to
Phobos Peak). Analysis of yesterday samples water content. Reconnaissance to the end of
Lowell Highway, and also on the branch tomid Lith Canyon as well as on the track climbing
Hab Ridge during EVAS. Analysis of the first days of activities (share between sleep,
experiments, social life, maintenance....). Video footage by the France 2 TV team in EVA 5
and 6. CIiff reconnaissance vehicle assembly (not completed).

EVA Information: EVA 4 for Richard, Alain and Jeremie to midway Phobos Peak with the
TV team. EVA 5 for Anne and Pierre along Lowell Highway (see above). EVA 6 for Alain,
Richard and Jeremie around the Hab with the TV team

Plans for Tomorrow: EVA to be filmed from an airplane.
Report Transmission Schedule:

Commander Check-In at 7 pm
Engineering Report before 9 pm
Journalist Report before 9 pm
EVA Reports before 9 pm
Geology Report before 9 pm

agrwnhE

Maintenance: The generator difficulties appear solved. After cleaning this morning, no oil
leak appeared. By pushing the cap without screwing it the yesterday anomaly was
reproduced. This was probably a mistake was self shut when we came back from EVA 3 with
the oil cap ejected. Don Foutz came this afternoon and inspected the generator. He brought
also spareparts for the shower. Electricity and hot water, there is no better dream.

Inventory: Nothing to report
Miscellaneous: Nothing to report
Support Requested: Nothing to report

Log Book for February 1, 2006
Journalist Report
Richard Heidmann Reporting

Today, wake-up call at 6:30 for an EVA to Phobos Pe  ak that was planned for the TV
crew. The sky is not as clear and the light not as beautiful as expected, but the landscape
and the view over the Hab from a distance are... On the way, we collected a sample that
could be hematite, from a location that was spotted two days ago. Thats it for outside
activities of the morning. But, meanwhile, Pierre and Anne did not lose any time (but did they
wake up that early?). Anne processed the soil samples collected yesterday to measure their
humidity rate, and Pierre made a lot of progress in his survey of the Hab interior layout, using
with the same skill the ruler and his CAD software.

On the maintenance side, it turned out that the generator problem was, as suspected, only a
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false alarm (loose oil cap). Pffew!

At the end of the morning, clear blue skies were back. Sun cream was mandatory for Anne
and Pierre, who left on EVA to fulfill scouting of the Lowell Highway surroundings. The snow
patches which confused us at first are now completely gone, and Lowell Highway is a
highway once again.

During that time, Alain and Richard started VRP (Cliff Reconnaissance Vehicle) assembly. A
task that they had to quit at 4 pm to allow the TV crew to shoot a few things of "our landing
on Mars" under optimal lighting conditions. We happily complied to their wishes. And our
commander found the proper "historical declaration™: "it was a long trip, but we made it; this
may be a new Earth for mankind". At first he thought saying: a small step for February, but a
giant step for Mars! But that appeared not to fit so well in the scenario of the documentary.
This evening we allow ourselves moments of free time. We are going to watch "Galaxy
Quest" in which some scenes have been filmed in "Goblin Valley". We feel really at home.

The MDRS 43 story in pictures from the video: 1 sof February

13.09 BALLADE
BALLADE EvA
EvA PHOBOS PIC
PHOBOS PIC
13.47
ALAIN

Log Book for February 2, 2006
Commander's Check-In
Alain Souchier Reporting

Weather: Cloudy in the morning, some rain after 10 am during 2 hours, cloudy sky
afterwards, partial blue sky after 5 pm

Crew Physical Status: Everybody in a good shape
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Brief Narrative of Mission Results: CRV assembly completed in the morning. Video tests
show that the real time system is operating. Hab internal lay out measurements for
ergonomics analysis step 4 in the morning The aerial media operation has been postponed
for tomorrow. A helicopter will be used. The EVA planned in the afternoon with CRV
deployment at White Rock Canyon has been cancelled due to the poor weather. The muddy
terrain forbidding long distance EVA, only 2 EVAs were conducted in the Hab vicinity. These
EVAs were devoted to answer the video team requirements. One theme was sport on Mars
and the other one was explanations on Mars modules external and internal architecture.

EVA Information: EVA 8 for Anne, Jérémie and Pierre (45 min) EVA 9 for Pierre (10 min)

Plans for Tomorrow: Double simultaneous EVA, one in ATVs to the end of Lowell Highway,
the other one in the Hab vicinity, to be filmed from an helicopter by the TV team

Report Transmission Schedule:

1 Commander's check-in 7pm
2 Engineer report: before 9 pm
3. Journalist report: before 9 pm
4 EVA report: 8pm

Maintenance: Shower leak fixing (new joints installed)
Inventory: Nothing to report

Miscellaneous: Nothing to report

Support Requested: None

Log Book for February 2, 2006
Journalist Report
Richard Heidmann Reporting

Terraforming must be well on its way:  today, we have had some rain! Not so much
indeed, but sufficiently to overturn the planning of the day. Let's hope that the sun will be
more generous tomorrow, for our TV team fellows have planned a filming operation which
Hollywood would surely not deny!

We profit of the mixed meteorological conditions to advance inside operations:

. Alain, with help from Richard, ends the VRP assembly, which is to be tested
tomorrow; at least if the improvement of this afternoon is continuing, for Mission Support has
forbidden us to use the quads before the desert tracks have sufficiently dried out;

. Jérémie and Anne undertake a probably less glamorous, but how important task: the
fixing of the shower. Not a very easy one, and Richard, well known as being a handyman has
to join the team to get the job done. On Mars, such mundane works will also have to be
carried on!

. Pierre finishes a questionnaire which purpose is to collect the crews commentaries
about the Hab interior layout; to be filled out at the end of our rotation.
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As for the TV team, they use this sunny weather disruption to shoot a certain number of
sequences near or inside the Hab which do not necessitate optimal conditions. Their goal is
to show different aspects of the life in the base: domestic tasks, maintenance and
entertainment activities...

Tonight, second run of psychological tests managed by Sheryl Bishop, performed online. The
goal is to determine the evolution of the group behaviour along the mission. Actually, it is the
last day for Anne. Olivier will arrive tomorrow.

The MDRS 43 story in pictures from the video: 2 ndf February
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Log Book for February 3, 2006
Commander's Check-In
Alain Souchier Reporting

Weather: Sunny all day

Crew Physical Status: Everybody in good shape

Brief Narrative of Mission Results:  Geological sampling Location of dinosaurs bone in Lith
Canyon found (fossils left in place) Helicopter arrival above the Hab at 2.30. Very nice shots
seen a short time later because the helicopter landed at Hanksville airport and left the TV
crew there. Anne and an other TV crewmember took the helicopter back to Brice Canyon to
bring the TV car back to Hanksville.

EVA Information: EVA 10 (Richard and Jeremie) and 11 (Pierre and Alain) started around
2pm. EVA 11 ended at 5.05 pm.
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Plans for Tomorrow: CRV EVA at White Rock canyon in the morning; Trip in pressurized
rover to Upheaval Dome in the afternoon for a geological EVA including our newly arrived
crewmember Olivier Walter.

Report Transmission Schedule:

Commander report at 7 pm
Journalist report at 9 pm
EVA report at 9 pm
Engineering report

hwpE

Maintenance: Nothing to report
Inventory: Nothing to report

Miscellaneous: Olivier Walter arrival with Don Foutz at 1.45pm so we had a HabCom during
the double EVA. Anne Pacros left 15 min later

Support Requested: None

Log Book for February 3, 2006
Journalist Report
Richard Heidmann Reporting

This morning, our briefing has to be particularly i n-depth; at stakes, the climax of the TV
operation: a filming sequence from helicopter! A first, if Don Foutz has to be believed. And an
operation that requires a very precise timing: our fellows meet the pilot at Bryce Canyon (a
more than 3 hours drive) and we must be on the terrain, acting, when they arrive on site.

While they are on the road, Olivier arrives, driven - an absolute necessity - by Don Foutz. It is
time for Anne to depart (she will get to Salt Lake City with the car rented by Olivier). A quite
short stay for her! In his luggage, Olivier brings the small helium balloon that we intend to test
as an auxiliary equipment to document the terrain.

At 2 pm, we exit the Hab for a 4 persons EVA. Olivier is immediately hired as Cap Com, in
charge to survey the sortie. We first come to a small elevation near the Hab, in order to allow
a shot of explorers near the base. In the meantime, we start a check test of the CRV, in order
to verify its operation procedures and its equipments.

15 minutes later, there comes out of the horizon the helicopter! Above all, ignore it! Even
when the wind of its rotor blows fiercely, while it hovers over you. According to the scenario,
Alain and Pierre then come back to the base and, taking quads, speed away on the Lowell
Highway, towards Lith Canyon, providing vivid material for other shots. Everything proceeds
as planned, and under optimal weather conditions. After almost half an hour, the white Bell
206 disappears... Well done!

When they are back, our friends share with us the impressions of their amazing ride and
show us some of their most spectacular rushes. Great!

Alain and Pierre continue their EVA and walk down to the bottom of Lith Canyon, a wild and
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totally alien location. Alain, who was yet there once, proceeds to the testing of Pierre's terrain

screening ability, by asking him to uncover fossils (petrified wood, dinosaur bones, not to be
taken!).

In the Hab, Olivier, meanwhile, inflates the balloon and tests its mini-camera; tomorrow,
provided there are no wind gusts and no technical glitches, we will proceed to real tests.

The MDRS 43 story in pictures from the video: 3 rdof February
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Log Book for February 4, 2006
Commander's Check-In
Alain Souchier Reporting

Weather: 100% sunny in the morning; 100% cloudy in the afternoon.
Crew Physical Status: Everybody in a good shape.

Brief Narrative of Mission Results:  Experimentation of the dexterity improvement provided
by the 3 rods equipped glove by our TV team crewmember CRV 3 experimentation on a cliff
in White Rock Canyon where the preceding vehicle CRV 2 experienced retrieval difficulties in
2002 (see MDRS 7). No difficulties for the new one in 4 trips along the cliff. The real time
video transmission monitor is very difficult to see in the sunshine even with the long
sunshade. Geology oriented EVA to the Upheaval Dome meteoritic crater this afternoon with
the TV team pressurized rover (we are forecasting a late return around 9pm).

EVA Information: EVA 12 for Jérémie, Loic, and participation of Arnaud (Hab vicinity). EVA
13 for Richard and Alain (White Rock Canyon). EVA 14 for Olivier, Pierre and Jérémie
(Upheaval Dome). To be confirmed after they return.

Plans for Tomorrow: Departure of the TV team. We will be operating at 5 crewmembers till
the end of our rotation.

Report Transmission Schedule:

Commander Check-In: 7pm (release 1) / 7:40 pm (release 2)
Journalist Report: 9pm

EVA Report: 9 pm

Engineering Report: 9 pm

PwonNPE

Maintenance: The Hab heating system has been off since mid afternoon and we were
unable to get it started. Thanks to mission support indications the heater was restarted at
7.20 pm

Inventory: Tin opener broken since 2 days ( but we succeeded in opening one tin today)

Miscellaneous: Nothing to report
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Support Requested: None since the heater has restarted.

Log Book for February 4, 2006
Journalist Report
Richard Heidmann Reporting

Today is the last day for the TV crew. They have to speed up! But, they first badly need to
experience an EVA by themselves. Jérémie is their guide for their sortie. For them, who have
been with us in this incredible environment for a week, this is a unique experience: "walking
in the landscape in a spacesuit is totally different and astounding.”

But we have to proceed. Alain and Richard, again with the reporters, aim for the White Rock
Canyon cliff where Gilles Dawidowicz and Alain, on the occasion of previous missions, had
tested earlier versions of the CRV. The goal is to verify if the present third version is able to
pass through the obstacles of the cliff without any problem, which was not the case for the
preceding ones. And also to test the two installed video systems. A success! Only problem:
in full sun light, seeing the monitor images is almost impossible. But yet Alain thinks of a
solution.

Then, it's time for the "rover” to depart for Upheaval Dome, a meteoritic crater of utmost
interest for Mars explorers. Pierre, Jérémie and Olivier are the crews of this EVA, of course
escorted by the reporters. A two and a half hour drive, but a worthwhile effort, even if the
beautiful light of the last days is not there this afternoon with the team. On this site, explorers
proceed to test two concepts of scene context imaging: a mini-balloon and a long portable
post (15 feet).

In the mean time, Alain and Richard, being the Hab attendants, have to face a major system
failure: the main heating system refuses to restart! On a planet where the mean temperature
is really polar (-50 ) and even, more seriously, in this high altitude desert where it is
freezing at night, you really need to react swiftly. The solution to the problem comes with an
email from Mission Support. The mighty sound of the hot air blower, so reassuring, is again
singing in their ears, to their greater relief.

Log Book for February 5, 2006
Commander's Check-In
Alain Souchier Reporting

Weather: Windy in the night; sunshine all day.

Crew Physical Status: Everybody in good shape.

Brief Narrative of Mission Results:  Hab internal lay out studies (continued). Test of the
CRV monitor and hazcam. The landscape is too bright for the camera which explains the
poor picture obtained yesterday. Successful operation of the pole supported mini camera in
EVA 15. Evaluation of a small spur on a finger for dexterity improvement. Geological oriented
EVA at Lith Canyon with "astronaut” observational capabilities evaluation.

EVA Information: EVA 15 in the morning for Pierre and Olivier on the Hab Ridge. EVA 16 in
the afternoon for Richard, Jeremie and Alain at Lith Canyon.

41



Plans for Tomorrow: EVA for pole supported camera testing. EVA for CRV testing.
Report Transmission Schedule:

1 Commander Check-In: 7pm
2 Engineer Report: 9pm

3. Journalist Report: 9pm

4 EVA Reports: 9pm

Maintenance: One new fuse in the back pack 2
Inventory: Nothing report

Miscellaneous: Nothing to report

Support Requested: None

Log Book for February 5, 2006
Journalist Report
Richard Heidmann Reporting

Now begins the second phase of our mission. It surely will evolve in a somewhat different
atmosphere. Effectively, the France 2 TV team just left us (very) early this morning, after a
last shooting sequence which ended past midnight. This exceptional media operation is now
over (for us), and the corresponding stress is relaxing. Furthermore, we now stay only 5 of
us, instead of 7 (if we include the cameraman).

But we stay on the same tempo! At the morning briefing, we decide to have two EVAs on this
beautiful day. On the morning, Pierre and Olivier climb on the elevation behind the Hab (Hab
Ridge), and proceed to the test of their post-mounted camera, as well as to that of a glove
equipped with a new ergonomic helping device. The post test proceeds softly, except that it
proves quite impossible to see the laptop monitor in full light, even under the protection of a
cover.

But the two guys are yet thinking of an improvement.

On the afternoon, Alain goes back to Lith Canyon, this time as a guide for Jeremie and
Richard, in search for fossils and remarkable geological formations. Not so easy for untrained
laymen, even if they are kindly put at the very location... True, limits to the mobility and to the
visual field induced by the spacesuit reduce seeing agility.

In the mean time, Olivier and Pierre had continued the measurement of the Hab internal set
up. On the occasion, Olivier cleaned and rearranged properly the biology and geology
workbenches.

Back in the Hab, we find an email from our young friends of the French "Space Club", in

Savoie, with which we are in contact. They sent us a nice drawing, as well as a list of smart
questions about our simulation, to which we will answer promptly.
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The MDRS 43 story in pictures from the video: 5 thof February
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Log Book for February 6, 2006
Commander's Check-In
Alain Souchier Reporting

Weather: Sunshine all day
Crew Physical Status: Everybody in good shape

Brief Narrative of Mission Results:  Hab internal lay out studies (continued) Successful
operation of the pole supported mini camera in EVA 17 at Bob Rocks Garden Tentative of
CRYV testing at Stacy's Cake (near the entrance of Candor Chasma) during EVA 18 but we
lost a lot of time finding the way and the test was cancelled. Ascent to Stacy's Cake and
upper part of Candor Chasma reconnaissance.

EVA Information: EVA 17 in the morning for Pierre and Olivier at Bob Rocks Garden
operating the pole mounted camera. EVA 18 in the afternoon for Richard, Jeremie and Alain
at Stacy's Cake and entrance to Candor Chasma through Cactus Road.

Plans for Tomorrow: CRYV testing at Stacy's Cake (again). EVA with the pole mounted
camera at Lith Canyon

Report Transmission Schedule:

Commander Check-In: 7pm
Engineer Report: 9pm
Journalist Report: 9pm
EVA Report: 9pm

rownPE
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Maintenance: Lab cleaning and reorganizing
Inventory: Nothing to report

Miscellaneous: Since Saturday evening two of us are in total sim which means no trip out of
the Hab even in the "pressurized tunnels”

Support Requested: None

Log Book for February 6, 2006
Journalist Report
Richard Heidmann Reporting

The weather is even more beautiful today, but the temperature is dropping quite low at
night (minus 4C at 8 am!). But, quite as for the Hab on Mars, we don't care about the exterior
temperature; we feel so fine in our tower of warmth and life lost in the vastness of the Martian
plateau where we have landed.

For safety reasons, it is impossible to have a totally faithful simulation concerning outside
operations (for instance, we have to tend the generator without a spacesuit). Nevertheless, it
is possible to have, let's say, 2 of us totally restrained from exiting the Hab without doning
their suit. So we had decided that, after the end of the TV reporting phase, Pierre and
Richard will be exempted from those maintenance tasks and stick to a rigorous sim. We think
it will be interesting to note if they experience any significant difference compared to the
situation of last week. Personally, after two days, | don't feel any displeasure about that; |
simply have checked, during my two EVAs in between, that being outside in the Mars suit is
simply being outside, and enjoying it even more! Interesting.

This morning, Pierre and Olivier have to continue their experimentation of the post-mounted
camera. We think that the most convenient place to do so is Bob's Rock Garden, a location
not very far by quad and where a chaos of rocks provide an excellent terrain to verify the
operational advantage of the device. In order to solve the problem encountered yesterday
with the monitor, they have devised a sun shading box and increased the size of the screen
characters and icons. Everything goes perfectly this time, and they come back with one
hundred recorded pictures. Indeed, in this kind of jumbled terrain, the possibility to look down
from above looks quite interesting. Nevertheless, a post of about 10 m, rather than 4.5 m,
would probably prove more effective.

On the afternoon, Alain, Richard and Jeremie undertake an EVA with two objectives:
scouting of the access to Stacy's Cake, a scenic cliff very demanding for the CRV, and
proceeding to tests of the present version of the vehicle (the preceding one has failed the
test there). Unfortunately, we do encountered some difficulties to make correctly our way to
some recently washed parts of the landscape and arrived lately on site. To late to proceed to
the tests; will have to be replanned for tomorrow. We profit of the situation to have a short
walk in the direction of Candor Chasma and scout the way to enter into it.

Coming back, we find Olivier in the middle of the titanic task of reorganizing and refitting the

lower deck. He seems to be quite speedy. We only hope he will not depressurize the hab by
drilling a hole in the shell...
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Answers to their questions (and images) had been sent to the young French pupils.

Log Book for February 7, 2006
Commander's Check-In
Alain Souchier Reporting

Weather: Sunshine all day.
Crew Physical Status: Everybody in good shape.

Brief Narrative of Mission Results:  Some improvements in the Hab. CRV test on Stacy’s
Cake in EVA 19. Operation of the pole supported mini camera in EVA 20 at Lith Canyon

EVA Information: EVA 19 in the morning for Richard, Jérémie and Alain at Stacy’s Cake to
test the CRV ending with the CRV stuck in the slope. Retrieval out of sim. EVA 20 in the
afternoon for Pierre, Olivier and Alain at Lith Canyon using the pole mounted camera to take
close up views of the various layers in some cliffs

Plans for Tomorrow: CRYV repairs. New EVA with the pole mounted camera
Report Transmission Schedule:

1. Commander check in: 7pm
2. Engineer report: 9pm

3. Journalist report: 9pm

4. EVA report: 9pm

Maintenance: Some minor improvements (shower curtain, wires in the Hab computer
corner)

Inventory: The can openers have been delivered by the Don Foutz shuttle
Miscellaneous: Nothing to report
Support Requested: None

Log Book for February 7, 2006
Journalist Report
Richard Heidmann Reporting

This morning, we ought to succeed where we were una  ble yesterday, so that the first
EVA is again devoted to the testing of the CRV on the threatening Stacy’s Cake cliff. At 10
am, Alain, Jérémie and Richard aim to this site. A 15 minutes drive only, but then they have
to ascend a somewhat steep slope. In a spacesuit, with the load of the CRV and of its
accessories, under an already strong sun, they have to take some breath. Of course,
Jérémie is the first on the top table which hangs over the desert landscape. A nice viewpoint,
with the Hab far away, shinning white in front of the reddish Hab Ridge.

Alain seems happy to choose the fiercest conditions to test his device, for the descent (lazy
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stops on platforms) as well as for the ascent back (jamming by overhangs). By shaking it a
little, we manage for a certain time to overcome the difficulties. But, in the end, the main
problem comes from the hanging ropes: on these coarse and fissured rocks, they tend to get
stuck. After 10 minutes or so, we have to admit the situation: the CRV is blocked at the base
of the rock wall, up to the top of the debris talus. Stacy’s Cake is out of its operational
capacities. It's time for Alain and Jérémie to get out of sim in order to climb the slope safely.
Richard waits observing them as he is under rigorous simulation conditions, not allowed to
quit his Mars suit.

On the afternoon, Alain goes again for an EVA, this time with Pierre and Olivier, with the goal
to try out a new operational mode for the mast-mounted camera: the imaging of rock walls.
They aim to Lith Canyon, which has the advantage to offer a variety of walls, easy to access.
They come back satisfied and convinced by their device’s usefulness.

Within the Hab, Jérémie and Richard’s activities are sure less glamorous: untangling cables,
fixing the shower curtain, door’s handfuls, a back-pack... But this will be life on Mars, also.

Log Book for February 8, 2006

Commander's Check-In

Alain Souchier Reporting

Weather: Sunshine all day

Crew Physical Status: Everybody in good shape

Brief Narrative of Mission Results:  Internal lay out studies (continued). Experimentation on
balloons in the morning EVA 21 in front of the Hab. We lost our balloon in the sky. Successful
operation of the pole supported mini camera in EVA 22 at Lith Canyon to document vertically
a small cliff. CRV repairs

EVA Information: EVA 21 in the morning for Jérémie and Olivier in front of the Hab to test
the lift of our balloon and a home made balloon (plastic bag). EVA 20 in the afternoon for
Pierre, Olivier and Richard at Lith Canyon using the pole mounted camera to document the
various layers of a small cliff.

Plans for Tomorrow: VRP testing. Balloons testing

Report Transmission Schedule:

1 Commander Check-In: 6pm

2 Engineer Report: 7pm

3. Journalist Report: 8pm

4 EVA Reports: 8pm

Maintenance: N/A

Inventory: We have started the food inventory for the next crew.

Miscellaneous: Nothing to report
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Support Requested: None

Log Book for February 8, 2006
Journalist Report
Richard Heidmann Reporting

Yesterday we decided to have a movie and choose "Fo  rbidden Planet." We managed to
get to the end of it, but admittedly almost asleep!

This morning, Jérémie and Olivier had a short near-Hab EVA to test balloons inflating and to
measure net lift obtained. No special problem with a small balloon. But apparently Olivier
decided that the bigger one deserved freedom in the blue sky of Utah desert! Bye-bye, nice
silver balloon. After this loss, Olivier decided to take his revenge and to try to make up a
bigger envelope with a mylar sheet, sealed by two-faces adhesive. But we are not sure to
obtain a sufficient tightness to conserve helium long enough. That has to be tested.

The afternoon, Richard, Pierre and Olivier go back to Lith Canyon for a new test session of
the mast-mounted camera. After the successful yesterday try, their goal is now to actually
document a rock wall, by producing a series of regularly spaced pictures along the height of
the wall. By the same token, we understand better the difficulties to operate the apparatus
under more realistic conditions, i.e. on a slope at the base of a rock wall. We learn so the
procedures that should have to be set. The test proceeds as foreseen but, back in the Hab,
it's quite a disappointment: it appears that the camera has somehow become out of focus
since yesterday. As it is practically impossible to verify the focus of images in full sun light,
the ideal solution would be to have an auto-focus camera. Anyway, we will try again.

Alain, in the mean time, is fixing the CRV after its bad experience of yesterday, and
configuring the contexte camera in a different position.

The MDRS 43 story in pictures from the video: 8 thof February
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Log Book for February 9, 2006
Commander's Check-In
Alain Souchier Reporting

Weather: Sunshine all day
Crew Physical Status: Everybody in good shape

Brief Narrative of Mission Results:  Experimentation of our home made Mylar balloon in the
morning during EVA 23 around the Hab. The balloon carries the CRV camera and transmits
real time video pictures which are recorded. Some views of the Hab from above have been
recorded.

EVA 24 for CRV testing on the small hill in front of the Hab. Test of a single supporting rope
configuration and context camera localized in a small container looking to the CRV from
above. Good views of the CRYV situation in the slope. EVA 25 again with the balloon at
sunset. The balloon carries a mini DV camera which records views of the Hab and
surrounding terrains. Nice views of the Hab also recorded from above

EVA Information: EVA 23 in the morning for Olivier and Pierre (with Alain out of sim in case
of difficulties with the home made mylar balloon). EVA 24 in the afternoon for Jérémie and
Alain for CRV testing on the small hill close to the Hab. EVA 25 for Richard, Pierre and
Olivier with the home made balloon (with Jérémie out of sim in case of difficulties with the
balloon).

Plans for Tomorrow: VRP testing. Pole mounted camera or balloon mounted camera
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testing testing. Final psychological tests. VRP disassembly
Report Transmission Schedule:

Commander Check-In: 7pm
Engineer Report: 8pm
Journalist Report: 8pm
EVA Reports: 8pm

hwpE

Maintenance: Nothing to report

Inventory: The food inventory has been sent
Miscellaneous: Nothing to report

Support Requested: None

Log Book for February 9, 2006
Journalist Report
Richard Heidmann Reporting

Today, we were awoken (except Pierre, no surprise!) at 6.30 am by the low-battery alarm.
Jérémie and Alain get out to start the generator; no problem. Now, we know that we have
only two operational days left (Saturday will be devoted to cleaning and rearranging the Hab
and to welcoming the following crew). So, we have to hurry to complete the foreseen
remaining activities.

On the morning, Olivier is devising the systems to secure our new home made Mylar balloon
and to attach the camera to the envelope. Sure that he had thought about that a large part of
the night (according to the time records collected daily by Richard, he is by far the one of us
who needs less sleeping!). At 11 am, everything is ready and he goes in EVA with Pierre,
together with Alain, out of sim for safety reasons. In effect, it is absolutely mandatory not to
have the balloon escaping if we don't want to set off an UFO alert in Utah! To this end, it is
secured to both operators' bodies, and Alain is there to monitor inflation, camera set-up and
envelope release operations, in case of any difficulty. The test performs smoothly. We feel
exhilarated when our beautiful and weightless aerostat rises slowly against the blue sky,
gold-shining. Whoopee! After a short trip across the near-by plain, its mentors return and
push it back into the air lock. But, again, like yesterday with the mast-mounted camera, we di
cover a problem of over-exposition of the camera (in fact designed for in-door operation). It is
decided to replace it with a mini-DV camera (after checking that its weight will be acceptable
by our deserving aerial fellow).

Meanwhile, Alain has modified the CRV and, around 3.30 pm, the device is ready for a new
test. As we want to be able to have two EVAs this afternoon, we limit ourselves to the vicinity
of the Hab, to save time. Fortunately, there is a quite convenient small hill, just over the
engineering zone, and Jérémie and Alain aim to it. From the Hab, across a window, we see
their silhouettes detaching against the light of the sky, a quite fascinating scene. Their tests
perform well. It appears that putting the context camera aligned with the traction rope, behind
rather than inside the vehicle, gives a much more clear view of the situation during the
descent and ascent.
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At 5 pm, after a speedy activity in the lab to set up the balloon with the new camera (and
tightening a leaking part), we are ready for a new test. This time, Pierre and Olivier get out
with Richard, while Jérémie is the out of sim safety guy. The hour is perfect for the show, with
a reddish landscape and long shadows from the rocks and us. And slowly lifts our balloon in
the sunset light, brave and beautiful! All works perfectly. The movie is perfect, even if, without
the help of a stabilizing device, the hanging camera is somewhat turning on itself. We have
pictures of the roof of our home and, more interesting, a movie of a 20 minutes walk across
the terrain. On Mars, sure, such a balloon will have to be more impressive, but not so much
(for the same lift, the dimensions will be less than 5 times greater). Probably an effective
means to document geological sorties.

The MDRS 43 story in pictures from the video: 9 thof February
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Log Book for February 10, 2006
Commander's Check-In
Alain Souchier Reporting

Weather: Sunshine all day but windy
Crew Physical Status: Everybody in good shape

Brief Narrative of Mission Results:  EVA 26 to Candor Chasma in the morning. CRV
configuration 4 preliminary testing. EVA 27 with the pole mounted camera

EVA Information: EVA 26 in the morning for Richard, Jérémie and Alain at Candor Chasma.
Two tests of the CRV configuration 4. EVA 27 for Pierre and Olivier in the afternoon with the
pole mounted camera to map a cliff and a small cave along Cactus road in the wash between
Lowell Highway and Stacya€™sCake.

Plans for Tomorrow: Cleaning! And a blue truck shuttle flight to Salt Lake. Crew 44 arrival
Report Transmission Schedule:

Commander Check-In: 7pm
Engineer Report: 8pm
Journalist Report: 8pm
EVA Report: 8pm

Mission Summary: 9pm

agkrwnE

Maintenance: Nothing to report
Inventory: Nothing to report
Miscellaneous: Nothing to report

Support Requested: None
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Log Book for February 10, 2006
Journalist Report
Richard Heidmann Reporting

Today it is too windy to have another balloon test. Our nice helium-filled aerostat stays
stuck against the ceiling of the Hab lab.

In the morning, Alain, Jérémie and Richard perform an EVA to North of Candor Chasma. The
first objective is to scout the best quad approach to a precise location where there is a
spectacular overhanging. The second one is to proceed to the first preliminary test of a brand
new version of a CRV, which Alain thought of, and which should be particularly adapted to
vertical rock walls and over hangings. From Cactus Road, driving then left in the desert, it is
quite easy to find a place to park the quads, and after a ten minutes walk, here we are, just
on the rim of the scenic Candor Chasma canyon. What a place! The test proceeds smoothly,
and yet it is time to get back.

On the afternoon, Pierre and Olivier drive to Cactus Road, where we have spotted very
convenient small cliffs for testing their mast-mounted camera. The goal is to at last obtain
good pictures. The camera has been reset and thoroughly checked. They are able to
document the full height of the wall and, even, to obtain internal views of a small cave in the
middle. Quite interesting!

In the Hab, there is now a new feeling. It is time to wrap up! First, we have to write, above all
the other ones, a synthesis report. Then, we know we have had today our last EVAs, as
tomorrow is devoted to sweeping and tidying up the Hab. | will personally have to leave at
dawn tomorrow to drive the truck to SLC, where the following crew will pick it. Tonight, a
chilling wind blows on our desert. Hope only our Blue Truck will accept to start up!

The MDRS 43 story in pictures from the video: 10h of February
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Log Book for February 11, 2006

Commander's Check-In

Alain Souchier Reporting

Weather: Sunshine all day; no wind.

Crew Physical Status: Everybody in good shape

Brief Narrative of Mission Results:  Richard Heidmann left for Salt Lake with the blue truck
this morning around 6am and arrived at 11:15. New test of the balloon this morning with the

video camera on board but out of sim. Nice pictures of the Hab and observatory. Out of sim

trip to Candor Chasma with the three ATVs in the afternoon.

EVA Information: No more EVA in spacesuits. Out of sim EVA with the balloon around the
Hab for Pierre and Olivier. Out of sim EVA to Candor Chasma for Pierre, Olivier and Jeremie.

Plans for Tomorrow: Leaving for Salt Lake with the blue truck with the four remaining crew
43 members

Report Transmission Schedule:

1. Commander Check-In: 7pm
2. Engineer Report: 8pm

Maintenance: One failure of the gas heater to start. Cycling the breaker solved the problem
as last time. And big cleaning of the Hab, the suits, boots...

Inventory: Nothing to report
Miscellaneous: Nothing to report
Support Requested: None
2.3. Hab and engineering area operations; greenhalperations; comparison to an actual Mars
mission
by Alain Souchier
The Hab, greenhab and engineering area operaggusre a lot of time from the on board engineer.
However related to the full crew time it amountedyao 8.2 % (see § 4-1) which seems acceptable.

On a six members crew this means 12 man x houraya dvost engineering operations were
conducted by Jeremie Geoffray who was formallya@uboard deputy engineer.
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General view of the
MDRS facilities. In the

upper part from left to

right: the astronomical

observatory, the Hab
with the main entrance
to airlock n°1 and the
greenhab. In the middle:
the power generator
with its gasoline brown
tank on a tower, the
ground water tank on
the left, the water tank
brought weekly to feed
the previous one, and the
horizontal grey propane
tank for Hab heating. In

front: the waste and
unused hardware
“Antartica” style.

The engineering area
from ground level with
the power generator
and its gasoline tank
on the left. The ground
water tank is located
behind the tank tower.
In the middle, the
trailer with the water
tank brought weekly
from Hanksuville.

In the Hab and engineering area, the main taskhareperation of the electric power generator Wwhic
is only operated some hours per day to load theedied. This was a difference to the MDRS 7
operations where the power unit was in permaneetradipns and stopped only once a day for
refueling and oil level control. During MDRS 43 wheve operated on battery power a periodical
monitoring of the battery load was regularly cortédc Fortunately this could be done from inside the
Hab whereas the power generator needed a tripetenigineering area out of sim. Furthermore this
trip for safety reasons was conducted by two oivhih meant two people breaking sim. The trip to
the generator was also used to monitor the projeuet and the water tanks levels and to operate the
electric pump which transfers water from the tamtated on the trailer to the ground tank. Thedrail

is taken by Don Foutz roughly once a week and brbbgck full. The periodic monitoring of the
water recycling system in the greenhouse implisd al out of sim short trip to the greenhab at least
once a day. There also, a two people trip was densil as mandatory for safety reasons.
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Zoom on the operational part
of the engineering area. In the
upper left corner the electric
power generator, and its
gasoline tank on a tower. In
the upper right the ground

water tank (the water level is
visible) which is fed from the
tank on the trailer by an

electric pump periodically

manually connected. The
trailer is also used to collect
the garbage bins (covered to
avoid spilling by animals). In

the lower part the horizontal

propane tank used to heat the
Hab (and for cooking).

We finally had very few system failures compareadttoer crews:

-We had an emergency shut down of the power geretia¢ 3% of January around 11 am
while we were in EVA 3. It ended up that it was €ault: after an oil level monitoring, the oil tapas
not properly repositioned which ended in an ejectiollowed also by oil ejection and depletion.
Fortunately a safety system in the power unit sffiuthe unit. We did not understand the failure mod
at once and feared for nearly 24 hours that a biteak internal to the generator may be the root
cause. The®lof February, when restarting the generator, theag was ejected and oil started to spill
with witnesses around. We understood then thabilheap was not properly positioned and that this
was the cause of the previous day shut off. Frioem,teverything went smooth. However during all
the two weeks rotation we had to cope with a gasdkak at the generator inlet, retrieving the lieak
various buckets.

The oil cap as found after the emergency shut dowend oil
spilled on the generator

-We had also a gas heater unit restart failuretthef February. We remained some hours (not
too much) without heating before we had instrudidrom Mission Support which allowed the
restart. In this occasion we experimented the quiegport which can be provided by Mission
Support: we had the answer from Mission Suppott Wit procedure to restart the heater only 47 mn
after our emergency mail. The explanations aboaitvéirious types of alarms ( i.e. different types of
red led blinking on the heater) were on the hedter internal side. The door was not on the heater
itself but flat on the floor supporting the heafEine restart procedure implied opening during @ioes
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circuit breaker n° 18 on the general breakers btnsing again the breaker and the heater restarted.
We had an other identical heating system restaldréalater on. As we had already the restart
procedure, the problem was quickly solved.

We experienced also some electric emergency mogens where all the power is cut in the Hab
excepted for the main computer and emergency lighédf of them were by purpose (or at least
knowing that we were at risks of triggering the egeaacy mode) to check at what voltage level the
emergency procedure was self triggered. The dateecning these events is:

Day 2-2 32 42 92 11-2
Time 11.10 830 7.30 6.15 7.00
Voltage 21.8 216 ---- 222 220

The 9" of February event was quite a surprise, knowingviaat level the emergency mode was
triggered the previous times. The™df February was half awaited after tHe s February event.

The water consumption amounted to 365.5 gallonsvéent the 29 of January and the 10th of
February. It is difficult to calculate the consuioptper man day because the number of people in the
Hab varied strongly at least during the first we@le were nominally 8 during the day: the crew plus
the cameraman plus the sound recording technichamleft at night. During some far trips (Upheaval
Dome Crater; helicopter renting and flight), themier of people in the Hab was reduced. The
evaluation leads to a number of 72 man x day dutiegl2 days which gives a mean consumption of
5.08 gallons per man x day (or 19.2 liters). Ongbeond week when the number of people was stable
at 5, the total consumption was 124.1 or 4.14 gallper man x day (or 15.6 liters). But it is natetr
that, as Jeremie quoted in one of his engineempgrts, we ate dry frozen food without water to
reduce our consumption !

The greenhab

The greenhab operations are described in the folplines extracted from the data provided by the
Mars Society on its website:

“Gray water from the sinks and shower drains via gravity through the piping which exits the
hab into two holding tanks. The first tank is a double coned 100 gallon grease and sediment
trap where the water exits the bottom of the tank into the 110 gallon outdoor holding tank,
which are both in the ground and located to the northeast of the habitat. This grey water is
then pumped from the 110 gallon tank into the southern GreenHab treatment area.
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The southern green habitat contains a series of two trickling filters with reservoirs and five
tanks with several different points for potential recycling. The grey water enters the system
into the 55 gallon barrel reservoir of the first trickling filter. Water in the reservoir is
continuously pumped up to the trickling filter barrel filled with bioballs. The bacteria (or algae
if not properly covered) on the bioballs aerobically oxidizes the grey water components. This
process continues until the water in the reservoir reaches the overflow level which allows the
water to travel to the second trickling filter. In the second trickling filter the process continues
in a same fashion, with the exception that the water either flows from the overflow port into
Tank 1 or flow can be directed after one pass of the
upper filter directly into Tank 1.

The water now enters five 100 gallon aquatic tanks, with water flowing by gravity from 1 to 5
via overflow ports at the top of the tanks. Tanks 1, 3 and 5 are not aerated, which allows for
denitrification while Tanks 2 and 4 are aerated for nitrification and additional carbon
breakdown. On top of the water in Tanks 2 and 4 plants, such as water hyacinths and water

lettuce grow by taking up the nitrate and other nutrients from the water. To continue water
moving through the system in order to limit algae growth, the recirculation pump transfers

water from Tank 4 back to Tank 1 based upon the GreenHab operators discretion.

Finally, the treated water is pulled by a pump from Tank 5 through a 5 micron filter (and a 1

micron filter) into the toilet supply tank”.
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On the left, the system
__ in which the gray
& water starts its
— circulation in  the
{ greenhab. The TF1
‘ and TF2 tanks are
under the TF1 and
TF2 trickling tanks in
which the gray water
should be sprayed on
the Dbioballs to be
oxidized by bacteria or
algae. But the 5th of
~*W February during the
.. system weekly
maintenance the
Spraying pumps were
found inoperative.
However the voltage at
the pumps inlet seemed
correct at 12.5 V.
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This photo shows, on the right, the entrance dootthe greenhab in the greenhab north side, in
the middle right the 4 tanks (TF1 and TF1 trickling above, TF2 and TF2 trickling above), in the
middle left the tank 1 and on the left the tank 2.
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Left photo: on the other side of the greenhab fronmight to left may be found the tank 3, the tank
4, the tank 5 and, above in black, the toilet suppltank. The right photo shows the tanks 3 and 4

On the left, in front of the tank 5, the
N3 panel displays on the right the 2 blue
'y cartridges filtering the water at tank 5
inlet (two 100 microns filters), in the
middle the black cylinder of the UV
sterilizer, and on the left the blue cartridge
holding a 10 microns filter. The UV
sterilizer and the 10 microns filter are
operating in loop on the toilet supply tank
(black tank above
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The photo lower part shows the pump
which feeds the toilet tank in the Hab from
the black toilet supply tank in the
greenhab.

The main greenhab operations consisted in conmectianually the power to the electric pump
sending the grey water from the underground tatfolding Tank” in the diagram above) to the
greenhab purification system. The pump activati@as woughly 3 mn. It was possible to check the
result, observing the water trickling from one taalan other in the greenhab. The other operatas w
to monitor the 2 flow meter indications. One floweter gives the inlet flow and the other one the
outlet flow. After the 8 of February we had doubts about the measureméres gy the greenhab
inlet flow meter. As the outlet flow meter was fubbperational, the amount of gray water used has
been measured at 245 gallons or 926 liters fron3&eof January to the "lof February (13 days). If
we compare to the clean water consumption duriegstime period (1154 liters), the reduction in
water consumption brought by the greenhab recydysgem is 44%.

The other operations which were conducted in tleemnouse were the cares to the plants which was
an experimentation started by crew 41. We hadherajuick briefing from crew 42 the evening of our
arrival because crew 42 had to leave early in dlewing Sunday morning. One of our crewmember
had a short briefing on how to take care of thenfgldout we had not a clear indication if the plants
care was a mandatory experiment or only somethiadghad to pursue only to add fresh salads and
vitamins to our current food. Also the written iodiions were minimal and half of the plants were
infested by insects. The briefed crewmember didcoosider this experimentation as mandatory and
thus our attention was attracted on the plantsewsgban experiment to conduct, only the 2nd of
February when our engineering report indicatede 'phants are slowly dying” which was somehow
exaggerated. We had then from Mission Supportribuction to quickly water the plants which was
done during the night. An other watering was coneldithe 2 of February with pure water as in the
night. The instructions indicating that some plamsl to be watered with pure water and some others
(with a green stick) had to be watered with a nixtaf water and compost juice were followed the
3. As everybody lacked time the job of chief gardenas taken by the commander and the plants
were watered according to the instructions tAe53, 8" and 11" of February. At least one cleaning of
the leaves from the insects with tissue paper aagnwas conducted during the stay but in the end
the insects number seemed the same or even larger.
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On the left: second plants
emergency watering the 2 nd of
February during the day.

Under: plants status on the & of
February

GreenHouse Notes Crew 41
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|
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The compost buckets. The one oﬁ fﬁe left was uéeﬂtap some j'uice to be added to water before
watering the plants marked with green sticks. Two gps of water were added to each of the three
buckets the 5° of February.
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Taping the « tea » juice to produce
the ¥4 tea + 3% water mixture to water
the green sticker marked plants.

Two cups of water were added to each of the thoegpost pails the"5of February. Only the first one
was used to tape some “tea” compost juice duriegsthy. We had no instructions on how (and with
which type of food wastes) to fill the pails. Ansl\@e had no instructions about composting, we were
unable to give any indications to crew 44. Anyh@atlee first pail was enough to produce the compost
juice we did not need any more compost productimmng our rotation. When we asked to Don Foutz
if we had to separate the wastes, the answer vedsetlerything should go in the same bin on the
trailer in the engineering area outside. Lookinthatcrew 44 mails to the Mission Support teaneraft
our rotation, we have seen that the composting tquegave rise to a lot of exchanges. The
recycle/compost question was asked by crew 44 comerahe 13 of February. Answers indicated
that “you compost all food scraps that don’'t haxeessive fat and add the Bokasi mixture to it”.sThi
type of information was not available during ousystAnd the Bokasi mixture was unknown to us.
Did we miss some written information left somewharghe Hab? Anyhow these instructions were
not in the documentation (which is already very djo@hich may be found on the TMS website or
was sent to us before our rotation. One e mairéwvel4 indicated “there is no recycling at present”
which was in line with our information. An other@said that one composting bin should be in the
kitchen whereas we found the three composting ibirtse greenhab. Probably crew 41 who initiated
the plants growth and the comparison experimentdst plants growth with pure water and plants
growth with water including compost “tea”, had restough time to write the full procedure. As an
improvement in the preparation of MDRS rotationwatuld be useful not only to have the procedure
but also an evaluation of time to be devoted to ékperiments which have to be conducted on
successive crew rotations. This would allow to meforior to the mission the crewmember who would
be in charge.

.~ The plants
o the 29 of

§ February
{ (left) and &
the 11th of’®
February :
(right and !
after) ‘
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Tank 2 the 2‘! of February (left) and the 11” of February (right)
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Tank 3 the 2" of February (left
under) and the 11th of February

The day to day activities and events concerningHfie and greenhouse systems during the MDRS 43
simulation mission are well described by the engliimg reports which are presented thereafter.

Log Book for January 29, 2006
Engineering Report
Pierre Brulhet Reporting

Hab Systems (as of 18:30 MST)

Generator/Electricity:

8:00 - Started Generator
12:00 - Generator stopped
28.2 VDC bulk

Hobbs 2054.3

14:17 - Generator On
16:15 - Generator stopped
Float

Hobbs 2056.2

Fuel Status (as of 20:00):
Diesel: 1/2 full

Propane Tank: 34 %
Gasoline: None used

Oil: Full
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Water Status:

Outside potable water tank level:  no change
Inside water tank: Presently 31 gallons remaining
Water meter reading: 5906.1 gallons

Showers: not yet

Sponge Baths: none

GreenHab: Low level
Estimated Grey Water Used: 6 flushes

Transportation:

ATV 1: Used (45 min.)
ATV 2: Used (45 min.)
ATV 3: not used

Blue: Used (10 hours)

Mars Surface Suits: No problem.

Computers/Networking Infrastructure:  All laptops successfully connected; very low

connection speed and connection errors is slowing work. DirecWay system status:degraded.

GreenHab: Low water level. Two showers will be taken tonight.

General Notes/Comments: Big thanks to preceding crews for the excellent general

condition of the Hab.

Log Book for January 30, 2006
Engineering Report
Jérémie Geoffray Reporting

Hab Systems:
Generator/Electricity:

Wendy: at 17:10

Hobbs Meter: 2059.6 hrs

Oil Level: checked and full

Oil Pressure: 40 PSI

Water Drained: done yesterday

Notes/Comments: Wendy started at 17:10 and running.

Xantrex Inverter/Dynasty Batteries:
Time - 17:20

Voltage (Temp Comp) - 26.2
Temp - 12

Load - 07
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Notes/Comments: all working very well
Fuel Status (as of 17:10):

Diesel: Approximate reading 1/2.
Propane Tank:

11:25 32-33%
17:00 31-32%

Notes/Comments: | will do regularly checks of the propane tank to see if it's really dropping

are if it's temperature effects

Gasoline:

Quantity: all full

Consumed: 0 gal

Notes/Comments: | will count the cans tomorrow

Oil:

GenSet Quantity remaining: 4 quarts
ATV Quantity remaining: 4 quarts
Blue Quantity remaining: 4 quarts
Notes/Comments: all perfect

Water Status:

Outside potable water tank level: 40 cm from the base.
Trailer potable water tank level: 35 cm from the base.
Water meter reading: 5966.4

Consumed: 60 gal

Estimated Grey Water Used: 5 gal

Flushes: 5

Showers: 2

Sponge Baths: 0

Notes/Comments: The estimations are till yesterday mid afternoon. We had a big leak in the
shower for a few hours following manipulations to stop another one. The big leak is stopped.

But we still have a little but constant leak in the shower.
Transportation:

ATV 1. Used-Y
Oil Check: Y
Tank: 3/4 Full
Tire Status: Good

ATV 2: Used - Y
Oil Check: Y
Tank: 3/4 Full
Tire Status: Good

70



ATV 3: Used - Y
Oil Check: Y
Tank: 3/4 Full
Tire Status: Good

Blue: Used - N

Oil Check: N

Fuel Consumed: 0 gal
Tire Status: Not checked

Notes/Comments: ATV 1 start button did not start when leaving the hab this morning but
worked when returning to the hab.

HVAC: All working well

Mars Surface Suits: We've just repaired a helmet as we can, waiting to find where the
screws are

Computers/Networking Infrastructure:  All working well, internet still slow and showing a
degraded status

GreenHab: All working well
Data Logger: | decided to do a weather daily report; here are the first data:

January 29 - 1800:
Pressure (mbar): 866
Temperature (C): 4
Wind Speed (m/s): 1.2

January 30 - 1100:
Pressure (mbar): 869
Temperature(C): 1.2
wind Speed (m/s): 1.7

January 30 - 1800:
Pressure (mbar): 862.5
Temperature(C): 5.4
Wind Speed (m/s): 1.3

Upgrade Work: none
General Notes/Comments: | spent part of the day exploring the documentation about

everything and where is what in the hab. | think | get used to the hab systems and all the
check up | have to do. Reports should become better tomorrow.
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Log Book for January 31, 2006
Engineering Report
Jérémie Geoffray Reporting

Hab Systems:
Generator/Electricity:

Wendy: at 07:30

Hobbs Meter: 2063.7 hrs
Oil Level: fluctuating

Oil Pressure: 35 PSI
Water Drained: Y

Notes/Comments: We had around 11:00-11:30 the whole oil inside the generator and the
generator oil tank which had spray all around the generator. After some discussions with
Mission Support | decided to try a new start. | full the oil tank with two cans, so the tank was
nearly full again and start the generator again at 12:50. An Hour later we stop it. And check
the oil half an hour later. The tank was midway between “full” and “add oil” At 0730, the oil
level was a quarter of he tank, nearly on the inscription add oil. | didn t start it again and hope
very much that the battery will hold the night.

Question: How much does the oil tank contains (we had nearly 2L) and how much does the
oil circuit in the generator contains? (I try to see if there is a leak). We use 2 of the 4 oil cans
we have... | will ask for some advice.

Xantrex Inverter/Dynasty Batteries:
Time - Voltage (Temp Comp) Load - Temp
0720-23.6-03-12
0920-23.3-04-12

1000 - 23.1-06 - 12

1025 - GENSET ON
1035-25.7-06 - 12
1115-26.1-06 - 12

GENSET OUT AROUND 1130
1305 -23.5-07 - 14

1450 GENSET BACK!!

1500 - 25.7 - 05 - 12

1600 - GENSET STOP

1600 - 24.3-04 - 14

1635 - GENSET ON

1640 - 26.2-05- 14

1740 -27.8-06 - 15

1820 - GENSET STOP

1825 -24.9-07 - 17

1930 -24.3-07 - 15

Notes/Comments: Hopefully we had no problem with it. And | m really very happy of it!!!!

Fuel Status (as of 07:30):
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Diesel: Approximate reading 1/2.

Propane Tank:

10:30: 32-33%

07:30: 31%

Notes/Comments: That seems all right

Gasoline:

Quantity: all full

Consumed: 0 gal

Notes/Comments: There are 8 cans

Oil:

GenSet Quantity remaining: 2 quarts
ATV Quantity remaining: 4 quarts
Blue Quantity remaining: 4 quarts

Notes/Comments: Well, we had this oil problem you know about.
Water Status:

Outside potable water tank level:  37.5 cm from the base.

Trailer potable water tank level: 50 cm from the base. | filled it up when it was at 10cm
Water meter reading: 6000.4

Consumed: 34 gal

Estimated Grey Water Used: 10 gal

Flushes: 13

Showers: 0

Sponge Baths: 0

Notes/Comments: The stress of the generator problem made us do more flushes... | m not
sure about Grey Water and | don t have the will to go out again and check. I Il do that
tomorrow morning...

Transportation:

ATV 1: Used - N
Oil Check: Y
Fuel Tank: 3/4 full
Tire Status : good

ATV 2: Used - N
Oil Check: Y
Fuel Tank: 3/4 full
Tire Status: good

ATV 3: Used - N
Oil Check: Y
Fuel Tank: 3/4 full
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Tire Status: good

Blue: Used - N

Oil Check: N

Fuel Consumed: 0 gal
Tire Status: not checked

Notes/Comments: We cleaned the ATV of much of the mud the had, and there was a lot.
One of the ATV have a plastic bit broken, I will took pictures tomorrow, today | focused on the
generator.

HVAC: All working well

Mars Surface Suits: We really need some screws and bolts for the helmets, but I didn't
manage to find some in the hab. There is also one helmet without radio fix system. | look for
a spare one but didn t found one. Is may be really bad to have one person with no radio for
an ATV (we tried this morning, believe me it is)

Computers/Networking Infrastructure: Internet shut down 2 hours this afternoon. Still
errors (satellite link outage errors 505, and 506 from time to times for the pleasure). | follow
the web acceleration status, it doesn t seem to have any relation with people surfing.

GreenHab: In fact | don t know anything about the GreenHab, but it's still there so | think it s
all right.

Data Logger:

January 31 - 0800
Pressure (mbar): 859
Temperature(C): -0.6
Wind Speed (m/s): 0
Sky: mostly cloudy

January 31 - 1800
Pressure (mbar): 861
Temperature(C): 7.4
Wind Speed (m/s): 2.7
Sky: Perfectly clear

Upgrade Work: none

General Notes/Comments: We have long days and plenty work to do!! Happy mission on
Mars.

Log Book for February 1, 2006
Engineering Report
Jeremie Geoffray Reporting

Hab Systems:
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Generator/Electricity:

Wendy: at 06:40

Hobbs Meter: 2073.6 hrs

Oil Level: full

Oil Pressure: 40 PSI

Water Drained: Maybe by Don, but not by me.

Notes/Comments: All is going perfectly well. It s a miracle !!!

Xantrex Inverter/Dynasty Batteries:
Time - Voltage (Temp Comp) Load - Temp
0845 -23.8-13-15
1015 -23.8-06 - 15
1115-23.4-07-14
1220-23.2-11-14
0635-22.7-04-12
0900 - GENSET ON
0900 -24.7-05-12
1000 - 25.6-04 - 12
1055 - GENSET ON
1100-23.8-05-14
1200 - 23.3-06 - 14
1215 - GENSET ON
1220 - 25.4 - 06 - 14
1400 - 27.0- 07 - 15
1450 - 28.1 - 07 - 17
1500 - GENSET STOP
1510-24.5-06 - 17
1215 - GENSET ON
1735-28.6 - 20 - 17
1840 - GENSET STOP
1845 -24.0-20-19

Fuel Status (as of 06:40):
Diesel: Approximate reading 1/2.

Propane Tank:

10:55 - 31-32%

03:00 - 32%

06:40 - 31%

Notes/Comments: That seems all right

Gasoline:
Quantity: all full
Consumed: 0 gal

Oil:
GenSet Quantity remaining: 1 quart



ATV Quantity remaining: all quarts
Blue Quantity remaining: all quarts

Notes/Comments: | mismatch between quarts and quarter... oups
Water Status:

Outside potable water Tank: level: 350 cm from the base.
Trailer potable water Tank: level: 10 cm from the base.
Water meter reading: 6044.9

Consumed: 44 gal

Estimated Grey Water Used: 35 gal

Flushes: 11

Showers: 3 and a half

Sponge Baths: 0

Transportation:

ATV 1: Used - Y Oil Check: Y Tank: half full Tire Status: good
ATV 2: Used - Y Oil Check: Y Tank: 1/3 full Tire Status: good
ATV 3: Used - Y Oil Check: Y Tank: half full Tire Status: good
Blue: Used - N Oil Check: N Fuel Consumed: 0 gal Tire Status: not checked
HVAC: All working well

Mars Surface Suits: | checked, two screws and bolts really missing
Computers/Networking Infrastructure: Nothing more to report.
GreenHab: | don t know... the plants are slowly dying...

Data Logger:

January 31 - 1015

Pressure (mbar): 861.5

Temperature(C): 4.8

Wind Speed (m/s): 0.6

Sky: mostly cloudy

January 31 - 1400

Pressure (mbar): 858

Temperature(C): 711.4

Wind Speed (m/s): 0.5

Sky: mostly cloudy

Upgrade Work: Try to work on the first airlock inner door, but didn t manage to do much...
will try more tomorrow.
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General Notes/Comments: We have fun

Log Book for February 2, 2006
Engineering Report
Jérémie Geoffray Reporting

Hab Systems:
Generator/Electricity:

Wendy: at 06:40

Hobbs Meter: 2079.6 hrs
Oil Level: full

Oil Pressure: 32 PSI
Water drained: no

Xantrex Inverter/Dynasty Batteries:

Time - Voltage (Temp Comp) - Load - Temp
0045 -23.7-05- 17

0715-22.4-03- 14

0915-22.3-06-12

1110 - Battery off, at 21.8

1115 - GENSET ON

1225 - GENSET STOP, battery shows float
1225 - 23.6 - 06 - 14

1350 - GENSET ON

1545 - 26.2 - 08 - 15

1715-28.2-08 - 17

1820-29.6-09 - 18

1840 - GENSET STOP

1900 - 24.6 - 08 - 19

Notes/Comments: the electricity shut off when the batteries where at 21.8 so, clever as we

are, we started the generator. An hour later the batteries where saying to us that they were

full. To see if they weren't lying to us we stopped the generator... | deeply think they were not

full...
Fuel Status (as of 06:40):
Diesel: Approximate reading 1/2.

Propane Tank:

11:15 - 31-32%

06:40 - 31%

Notes/Comments: What a perfect reading

Gasoline:
Quantity: 6 1/2
Consumed: one quart and an half
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Notes/Comments: we used one quart and a half to fill up the ATV

Oil:

GenSet Quantity remaining: 1 quart

ATV Quantity remaining: 6 quarts

Blue Quantity remaining: | don t know, is there some?

Water Status:

Outside potable water tank level:  around 325-350 cm from the base.
Trailer potable water tank level: 20 cm from the base.

Water meter reading: 6082.2

Consumed: 38 gal

Estimated Grey Water Used: 20 gal

Flushes: 11

Showers: 0

Sponge Baths: 0

Transportation:

ATV 1: Used - N
Oil Check: Y
Tank: full

Tire Status: good

ATV 2: Used - N
Oil Check: Y
Tank: full

Tire Status: good

ATV 3: Used - N
Oil Check: Y
Tank: full

Tire Status: good

Blue: Used - N

Oil Check: Y

Fuel Consumed: 0 gal

Tire Status: not checked

HVAC: All working well

Mars Surface Suits: Nothing new to report
Computers/Networking Infrastructure: Nothing new to report

GreenHab: We are giving water

Data Logger:



February 2 - 0800

Pressure (mbar): 859
Temperature(C): -0.2

Wind Speed (m/s): 0.8

Sky: clouds around the horizon

February 2 - 1230
Pressure (mbar): 875.5
Temperature(C): 10
wind Speed (m/s): 6
Sky: grey clouds, rain

February 2 - 1800

Pressure (mbar): 861

Temperature(C): 5

Wind Speed (m/s): still some clouds, but living

Upgrade Work: We fixed the shower!! the Crew 43 will be a crew long remembered send
you pictures of the sas for advices

General Notes/Comments: Great thanks to Chopin, who helps us a lot for the reports But
we started a hard music and became mad... lessons are learned at our mental health peril.
Following in an other mail, a lot of pictures (GreenHab, shower, airlock door). There is a
procedure for the weathers reports, tell me what you think of it: Objective: To check the
weather two or three times a day with Boxcar and send a report to Mission Support.

Presentation:

1 - Hour

2 - Outside Temperature
3 - Wind Speed

4 - Sky Aspect

2, 3 and 4 can be check with Boxcar on the yellow laptop. Take a watch for the hour and use
your eyes for the sky aspect.

Log Book for February 3, 2006

Engineering Report
Pierre Brulhet & Jérémie Geoffray Reporting

Hab Systems:
Generator/Electricity:

Wendy Hobbs Meter: 2085.1 hrs
Oil Level: full

Oil Pressure: 32 PSI

Water Drained: no

Xantrex Inverter/Dynasty Batteries:
Time - Voltage (Temp Comp) - Load - Temp
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0035-23.6-05-17
0735-225-04-14
0830 - Battery off, at 21.6
0835 - GENSET ON
835-25.0-06-14
1010-26.1-06 - 15
1100 - 26.6 - 06 - 17

130 - GENSET STOP
1130-24.5-06 - 17
1255 -24.0-04 - 17
1345 - 23.7 - 07 - 17
1540 - 23.5-05-15
1700 - GENSET ON
1700 - 25.4-05-15
1850 - 27.6 - 20 - 17 (electric heater)
1935 - GENSET OFF
1940-24.4-04 - 18

Fuel Status (as of 07:40):
Diesel: Approximate reading 1/2.
Propane Tank: Still around 31%.... that's marveillous

Gasoline:
Quantity: 6 1/2
Consumed: no

Oil:

GenSet Quantity remaining: 1 quart

ATV Quantity remaining: 6 quarts

Blue Quantity remaining: | don t know, is there some?

Water Status:

Outside potable water tank level: 300 gal Trailer potable water tank level: 60 units
Water meter reading: 6118.5

Consumed: 36 gal

Estimated Grey Water Used: 30 gal

Flushes: 10

Showers: 4 short showers

Sponge Baths: 0

Notes/Comments: we have a very nice shower

Transportation:
ATV 1: Used - N
Oil Check: Y

Tank: 3/4
Tire Status: good
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ATV 2: Used - Y
Oil Check: Y
Tank: 3/4

Tire Status: good

ATV 3: Used - Y
Oil Check: Y
Tank: 3/4

Tire Status: good

Blue: Used - Y

Oil Check: N

Fuel Consumed: | don t know
Tire Status: not checked

Notes/Comments: none

HVAC: All working well

Mars Surface Suits: nothing more to say
Computers/Networking Infrastructure: Nothing more to report
GreenHab: we are giving water to the plants
Data Logger:

February 2 - 0800

Pressure (mbar): 867

Temperature(C): -1.5

wind Speed (m/s): 0

Sky: light clouds all over the sky

February 2 - 1840

Pressure (mbar): 868

Temperature(C): 6

Wind Speed (m/s): 0.2

Sky: two clouds didn' t want to leave

Upgrade Work: I'm afraid not today

General Notes/Comments: It's a sad engineering day tomorrow

.... hothing happened else

than that we ran out of battery this morning because of the toaster. But even like that we

have fun.
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Log Book for February 4, 2006
Engineering Report
Jérémie Geoffray Reporting

Generator/Electricity:

Wendy Hobbs Meter at 08:30: 2092.5 hrs
Oil Level: full

Oil Pressure: 35 PSI

Water Drained: no

Xantrex Inverter/Dynasty Batteries:
Time - Voltage (Temp Comp) - Load - Temp
0105-23.3-04-15

0730 - Battery off

0730 - GENSET ON
0815-25.6-05-15

0945 - 26.3-05 - 17
1115-28.1-05-18

1120 - GENSET STOP
1120-24.7-03 - 18
1220-23.9-09-18

1630 - GENSET ON
2020-29.4-07-21

2025 - GENSET OFF
2030-25.1-08-21

Fuel Status (as of 08:20):
Diesel: Approximate reading 1/2.
Propane Tank: 30%

Gasoline:
Quantity: 6 1/2
Consumed: no

Oil:

GenSet Quantity remaining: 1 quart
ATV Quantity remaining: 6 quarts
Blue Quantity remaining: none

Water Status:

Outside potable water tank level: 250 gallons.

Trailer potable water tank level: 60 cm from the base.
Water meter reading: 6147.5

Consumed: 29 gal

Estimated Grey Water Used: 21 gal

Flushes: 7
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Showers: none
Sponge Baths: 0

Transportation:

Blue: Used - Y

Oil Check: N

Fuel Consumed: | don't know
Tire Status: not checked

Kawasaki ATV-1: Used - N
Oil Check: N

Fuel Tank: 3/4

Tire Status: good

Kawasaki ATV-2: Used -Y
Oil Check: Y

Fuel Tank: 2/3

Tire Status: good

Kawasaki ATV-3: Used -Y
Oil Check: Y

Fuel Tank: 2/3
Tire Status: good

HVAC: All working well

Mars Surface Suits: They are really nice indeed
Computers/Networking Infrastructure: Nothing more to report
GreenHab: We are giving water to the plants

Data Logger: none today

Upgrade Work: | have to check the blue truck, the TV crew reported to me a problem, | will
repair tomorrow.

Log Book for February 5, 2006
Engineering Report
Pierre Brulhet & Jérémie Geoffray Reporting

Generator/Electricity:

Wendy Hobbs Meter at 06:30: 2097.2 hrs Oil Level: full Oil Pressure: 32 PSI Water
Drained: no

Xantrex Inverter/Dynasty Batteries:
Time - Voltage (Temp Comp) - Load - Temp
2155-24.7-06 - 21
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0030-23.9-05-19
0745-22.8-04-14
0830-22.7-04-14
0855-22.6-04-14
0900 - GENSET ON
0900-25.1-04-14
1000 - 26.8 - 04 - 15
1220 -27.6 - 06 - 18
1710-23.6-05-15
1710 - GENSET ON
1840 - 29.3 -18 - 17

Notes/Comments: last to days I've been to the limits of the batteries, I try to be less
stressing now

Fuel Status (as of 06:30):
Diesel: Approximate reading a little less than 1/2.
Propane Tank: 30%

Gasoline:
Quantity: 6 1/2 Gal
Consumed: no

Oil:

GenSet Quantity remaining: 1 quart
Kawasaki ATV Quantity remaining: 6 quarts
Blue Quantity remaining: none

Water Status:

Outside potable water tank level:  205,3 gallons

Trailer potable water tank level: 40 cm from the base.

Water meter reading: 6165.4

Consumed: 18 gal

Estimated Grey Water Used: 25 gal

Flushes: 7

Showers: 0 (two just after | ve done my engineering tour, so it will be count tomorrow)
Sponge Baths: 0

Transportation:

Blue: Used - N

Oil Check: - N

Fuel consumed: | dont know

Tire Status: not checked

Notes/Comments: see below in upgrade work

Kawasaki ATV 1: Used -Y



Oil Check: -Y
Fuel Tank: a little less than 1/2
Tire Status: good

Kawasaki ATV 2: Used-Y
Oil Check: -Y

Fuel Tank: 1/2

Tire Status: good

Kawasaki ATV 3: Used - Y

Oil Check: -Y

Fuel Tank: 2/3 (in fact I've just read 3/4 but it s impossible because we didn't fill it up...
maybe a Martian did)

HVAC: All working well

Mars Surface Suits: Since Friday | m wondering what in heck could be the name of those
suits, and it's writing there! Backpack 2 was broken just when we decide to go in EVA... So
we took another one. | looked at it, and found it was a broken fuse. Then it was a real
challenge: find a fuse in the hab!! | finally succeed and repaired it. It s now working very well
the next crew should bring two bungee cords of around 1 foot for the two helmets that don t
have one ( It is really much more comfortable)

Computers/Networking Infrastructure: Nothing more to report

GreenHab: Our mission commander spent nearly an hour in the GreenHab, and did all that
IS needed at 10:15am:

. Flowmeter from Green Hab to the Hab: 384.0

. Flowmeter from the Hab to Green Hab: 279.7

. The spray pumps in Trickling filter 1 and 2 are not operating. The voltage on the
electrical lines is 12.5V

. The plants were watered with water and the recommended mixture at 10.40 am today,

at 7.30 pm the 3rd and there was an emergency watering all plants with pure water- the
preceding day.

Data Logger:

February 5 - 0830
Pressure (mbar): 866
wind Speed (m/s): 1.2
Temperature (C): 2.5
Sky: clear

February 5 - 1900

Pressure (mbar): 869

Wind Speed (m/s): between 4 and 9 (yesterday evening we had gust to 11 and more)
Sky: clear

Upgrade Work: | looked at the blue truck gear lever, the screw that hold it was dead and the
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gear lever could have stay in our hands at any time. | find a healthy screw a little bigger but
not enough so | wasn't able to fix it with a bolt. Conclusion the screw is going freely in the
bore (the bore thread is dead too) but it s still a big progress, it's safer (if we can use this
word about the blue truck.) It would be good if someone could bring a longer screw and a bolt
to fix it. In fact, in the hab screws and bolts are really something that are missing a lot

General Notes/Comments: Well, not much to report today. | begin to like Wendy pretty
much.

Log Book for February 6, 2006
Engineering Report
Pierre Brulhet & Jérémie Geoffray Reporting

Generator/Electricity:

Wendy Hobbs Meter at 1805: 2103.0 hrs
Oil Level: full

Oil Pressure: 32 PSI

Water Drained: yes

Xantrex Inverter/Dynasty Batteries:
Time - Voltage (Temp Comp) - Load - Temp
2025 - GENSET OFF
2025 -24.8-07 -19
2200 - 23.8-13-18
2335-23.7-10-17
0020 -23.8-04 - 17
0735-22.4-13-12
0820-22.6-04-12
0940-22.2-05-12
1000 - GENSET ON
1000-249-10-12
1100 - 25.6 - 07 - 14
1215-26.4-06 - 15
1315-27.5-06 - 17
1320 - GENSET OFF
1325 -24.3-05 - 17
1705 -23.5-06 - 15
1705 - GENSET ON
1710-25.6-07 - 15
1805 -27.4-18-15
1815-27.6-23-15

Fuel Status (as of 1805):
Diesel: Approximate reading a little less than 1/2.

Propane Tank: 29%
Notes/Comments: well it's going down a lot... nights are very cold
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Gasoline: Quantity: 5 1/2

Oil:

GenSet Quantity remaining: 1 quart
ATV Quantity remaining: 6 quarts
Blue Quantity remaining: none

Water Status:

Outside potable water tank level: 192 gallons Trailer potable water tank level: 35 cm
from the base. Water meter reading: 6204.8 Consumed: 40 gal Estimated Grey Water
Used: 24 gal Flushes: 8 Showers: the 2 of yesterday Sponge Baths: 0 Notes/Comments:
well yes | know. | will look closer to the water used...

Transportation:

Blue: Used - N

Oil Check: N

Fuel Consumed:

Tire Status: not checked

Kawasaki ATV 1: Used-Y
Oil Check: Y

Fuel Tank: nearly full

Tire Status: good

Kawasaki ATV 2: Used -Y
Oil Check: Y

Fuel Tank: nearly full

Tire Status: good

Kawasaki ATV 3: Used - Y

Oil Check: Y

Fuel Tank: nearly full (this time I filled them up, I'm sure.)

Tire Status: good

HVAC: All working well

Mars Surface Suits: all working well

Computers/Networking Infrastructure: Nothing more to report
GreenHab: We will do it later tonight, after the reports... so the news are for to
Data Logger:

February 6 - 0815

Pressure (mbar): 876

Wind speed (m/s): 0
Temperature (C): -4

87



Sky: clear and bright

February 6 - 1900
Pressure (mbar): 874.5
Wind Speed (m/s): 0
Temperature: 2.5

Sky: plenty of stars

Upgrade Work: The "in GreenHab" water meter isn't working well, the little wheel wedge and
so doesn't count anymore the water entering the GreenHab. Is it possible for me to try to
open it to have a look, or will it explode?

General Notes/Comments: Very bad news, my Chopin disc is scratch, and we get used to
do all our report with this music. | don t know if we Il survive. We discussed it and we are
happy to sacrifice ourself for the Mars exploration. Maybe you could think about building a
monument to our memory out there...

Log Book for February 7, 2006
Engineering Report
Jérémie Geoffray Reporting

Generator/Electricity:

Wendy Hobbs Meter at 1815: 2111.3 hrs
Oil Level: full

Oil Pressure: 32 PSI

Water Drained: no

Xantrex Inverter/Dynasty Batteries:
Time - Voltage (Temp Comp) - Load - Temp
1930-29.6-12-18

2015 - GENSET OFF

2030 -24.5-07-19
2330-24.1-04-18

0100 - 23.6 - 09 - 17
0735-22.7-04-12
0840-225-05-12
0935-21.6-05-12

0945 - GENSET ON
0945-25.2-10-12

1245 -27.2-06 - 15

1415 - GENSET OFF

1425 - 24.8 - 05 - 17

1610 -24.1-06 - 17

1630 - GENSET ON
1750-29.5-12-18
1815-29.6-13-18

1815 - GENSET OFF

Fuel Status (as of 1815):
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Diesel: Approximate reading a little less than 1/2 ( it may be less, but | had no light so | will
check tomorrow morning)

Propane Tank: 27-28%
Notes/Comments: still going down ( the opposite would have surprised me a lot )

Gasoline: Quantity: 5 1/2

Oil:

GenSet Quantity remaining: 1 quart
ATV Quantity remaining: 6 quarts
Blue Quantity remaining: none

Water Status:

Outside potable water tank level: 400 gallons

Trailer potable water tank level: 15 gallons.

Water meter reading: 6223.0

Consumed: 18 gal

Estimated Grey Water Used: 13 gal

Flushes: 7

Showers: 0

Sponge Baths: 0

Notes/Comments: the gallons written on the tank and those of the water meter aren't the
sames at all. We ve done better for the water but it only because we didn t take showers,
yet...

Transportation:

Blue: Used - N

Oil Check: N

Fuel Consumed:

Tire Status: not checked

Kawasaki ATV 1: Used-Y
Oil Check: Y

Fuel Tank: 1/2

Tire Status: good

Kawasaki ATV 2: Used -Y
Oil Check: Y

Fuel Tank: 1/2

Tire Status: good

Kawasaki ATV 3: Used-Y
Oil Check: Y

Fuel Tank: 3/4

Tire Status: good
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HVAC: All working well

Mars Surface Suits: working well, some begin to be a little used and will need to be refit
Computers/Networking Infrastructure: Nothing more to report

GreenHab: All going very well, the plants are very healthy

Data Logger:

February 6 - 0815
Pressure (mbar): 876
Wind Speed (m/s): 0
Temperature (C): -3.5
Sky: clear and bright

February 6 - 1830

Pressure (mbar): 872

Wind Speed (m/s): 1.3

Temperature: -5.4 (we are currently loosing one degree per hour)
Sky: clear

Upgrade Work: Richard repaired the shower curtain. | fixed various door s hanful, cleaned
up the internet and LAN cables Repared with adhesive tape the plastic box of backpack 6 (
and hope it wild hold long...). We'll have to be carefull with this one or we Il have to put a new
box. We try without any success, Richard and I, to repair the cupboard s door next to the
shower. So there is still a 20 degrees angle between the door and the cupboard.

General Notes/Comments: Olivier s report will come a little later this evening, he is a bit
longer and | want to send tgis report early.

Log Book for February 8, 2006
Engineering Report
Jérémie Geoffray Reporting

Generator/Electricity:
Casper: not used

Wendy:

Hobbs Meter: 2115.3 hrs
Voltage: 120 VAC
Frequency: 61 Hz

Oil Level: full

Oil Pressure: 32 PSI
Water Drained: yes

Xantrex Inverter/Dynasty Batteries:

Time - Voltage (Temp Comp) - Temp - Load - Generato r Running?
1925-24.2-18-0.7-n
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2300 - 23.5-17-10-n
0015 - 23.6-17-05-n
0735-21.8-12-04-n
0750 -19.3-12-04-n
0855 - 25.6 - 14 - 05 - y
1035-26.8-15-08 -y
1150 - 29.4-17-05 -y
1330-24.1-18-05-n
1545 -23.9-17-05-n
1700 - 23.8-17-04 - n
1730-23.1-17-19-n
1805 - 25.6 - 17 -20 -y

Fuel Status (as of 1800):
Diesel: Approximate Reading: 1/2
Propane Tank: Approximate Reading: 27% (280 gal / 1000.0 gal) = (1059.912 L / 3785.4 L)

Gasoline:
Consumed Today: 1.3 gallons
Quantity Remaining: 27.5 gallons

Oil:

GenSet Quantity: 1 quarts
ATV Quantity: 6 quarts
Blue Quantity: 0 quarts

Water Status:

Outside Potable Water Tank Level: 390 gallons = 1476.306 L

Trailer Potable Water Tank Level: 35 cm from the base

Water Meter Reading: 6238.6 gallons = 23615.59644 L

Water Consumed: 16 gallons = 60.5664 L in last 24 hours

Grey Water Used: 16 gallons = 60.5664 L in last 24 hours

Flushes: 8

Showers: 1

Sponge Baths: 0

Notes/Comments: We are eating freeze-dry food without water, not to consume too much

GreenHab:
Crops Watered: yes
Crop Condition: They have little insects on them.

Transportation:
Blue: Used? - no
Oil Checked: no

Fuel Consumed: Ogallons=0L
Tire Status: NA
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Kawasaki ATV 1: Used? - yes

Oil Checked: yes

Fuel Consumed: 1/3 gallons = 3.7854 L
Tire Status: good

Kawasaki ATV 2: Used? - yes

Oil Checked: yes

Fuel Consumed: 1/2 gallons = 3.7854 L
Tire Status: good

Kawasaki ATV 3: Used? - yes

Oil Checked: yes

Fuel Consumed: 1/2 gallons = 3.7854 L
Tire Status: good

Notes/Comments: The three keys are 'spined’ ( if that word exist, but you have the idea).
We tried to take pictures, but the camera doesn't have two eyes so it can t see it.

HVAC: Nothing further to report.

Mars Surface Suits: Nothing further to report.
Computers/Networking Infrastructure: It didn't work too bad today.
Appliances: Nothing further to report.

GreenHab: All tanks are full. The water meter stopped completely, and | didn't succeed in
starting it again. It's completely stuck.

Data Logger:

February 8 - 0800

Pressure (mbar): 874.5

Wind Speed (m/s): 0

Temperature (C): -4.5 (0800) -2.5 (0830)
Sky: clear

February 8 - 1830
Pressure (mbar): 870
Wind Speed (m/s): 0
Temperature (C): 7.4
Sky: clear

Upgrade Work: Nothing further to report.
General Notes/Comments: We may be saved, | used the polish for the helmets on the disc

and it s better. It does not stop reading like before, but only have sounds stops. Will try
another time tomorrow.
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Log Book for February 9, 2006
Engineering Report
Jérémie Geoffray Reporting

Generator/Electricity:
Casper: not used

Wendy Hobbs Meter: 2122.2 hrs

Voltage: 120 VAC

Frequency: 59 Hz

Oil Level: 7/8

Oil Pressure: 32 PSI

Water Drained: yes

Notes/Comments: It is so nice with us, but every morning | hesitate to start it because of the
silence... it's so impressing. I'm afraid | won't do it one a few morning that remain.

Xantrex Inverter/Dynasty Batteries:
Time - Voltage (Temp Comp) - Temp - Load - Generato r Running?
1945-29.2-18-12-y
2120-23.8-18-06-n
0010-234-17-05-n

0615 - 22.2 - unknown - unknown - n
0820-26.1-15-05-y
1135-24.1-17-06-n

1400 -23.6-17-05-n

1650 - 25.6-15-06 -y

1800 -27.2-17-07 -y

Notes/Comments: We had a strange problem with the batteries this morning. They should
have long all the night but they don t. They stopped at 0615 and the emergency batteries
started to 'bip-bip'. As had to started the generator unless it would not have stopped bip-
biping... | checked the batteries before starting the generator and the voltage was at 22.2.

For comparison the batteries cut off is estimated between 21.6 and 21.8 and last morning |
started the generator when they were at 19.3 and still running! | think there was a problem to
because they were up to 22 half an hour before nothing was running and the voltage was still
going down. | have no explication to this... we'll see tomorrow what'll happen.

Fuel Status (as of 21:53):
Diesel: Approximate Reading: empty
Propane Tank: Approximate Reading: 26% (260 gal) = (984.2 L)

Notes/Comments: | really don't know why it's going down that fast. We are really not heating
the hab a lot. Maybe it is because night are colder than last week.
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Gasoline:
Consumed Today: Ogallons=0L
Quantity Remaining: 0 gallons =0 L

Oil:

GenSet Quantity: 1 quart
ATV Quantity: 6 quarts
Blue Quantity: 0 quarts

Water Status:

Outside Potable Water Tank Level: 390 gallons = 1476.306 L
Trailer Potable Water Tank Level: 10 cm from the base
Water Meter Reading: 6253.2 gallons

Water Consumed: 15 gallons =56.781 L

Grey Water Used: 17 gallons = 64.352 L

Flushes: 5

Showers: 1

Sponge Baths: 0

Notes/Comments: That's not to bad.

GreenHab:

Crops Watered: no

Crop Condition: The insects eating them don't seem to die, the plants aren't toxic.
Transportation:

Blue: Used - no

Oil Checked? no

Fuel Consumed: 0 gallons=0L
Tire Status: | don't know.

Kawasaki ATV 1: Used - no

Oil Checked: no

Fuel Consumed: 0 gallons=0L
Tire Status: | don't know.

Kawasaki ATV 2: Used - no
Oil Checked: no
Fuel Consumed: 0 gallons = 0 LB Tire Status: | don't know.

Kawasaki ATV 3: Used - no

Oil Checked: no

Fuel Consumed: 0 gallons=0L
Tire Status: | don't know.

Notes/Comments: | tried to repaired the keys. It doesn't worked to bad. Two keys oppose a
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few resistance when | tried to insert them in the keyholes, but it's running well. They are still
no perfectly straight.

HVAC: Nothing further to report.

Mars Surface Suits: Nothing further to report.
Computers/Networking Infrastructure: Nothing further to report.
Appliances: Nothing further to report.

Data Logger:

February 10 - 0910
Pressure (mbar): 869.5b
Wind Speed (m/s): 1.7
Temperature (C): 4.6
Sky: clear

February 10 - 1845
Pressure (mbar): 863
wind Speed (m/s): 0
Temperature (C): 7
Sky: some clouds

Upgrade Work: | worked on the water meter. It s know working well. | had to do all the
waterproof again. There is still to leaks between the hose and the bolt (not on the blot, just
under, where the bolt is fix to the hose, and only where the water come from the hose to the
bolt and not the other way)

IMPORTANT: | ran out of Teflon tape. should we send an email to the next crew or Don can
drop some here for them.

Notes/Comments: We all feel at home here. Even the batteries cut off this morning gave us
a real fun!

Log Book for February 10, 2006
Engineering Report
Jérémie Geoffray Reporting

Generator/Electricity:
Casper: Not used.

Wendy Hobbs Meter: 2128.9 hrs
Voltage: 120 VAC

Frequency: 61 Hz

Oil Level: 7/8

Oil Pressure: 32 PSI

Water Drained: no
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Notes/Comments: It's windy round Wendy tonight.

Xantrex Inverter/Dynasty Batteries:
Time - Voltage (Temp Comp) - Load - Temp - Generato r Running?
2000-29.6-07-19-y
2100-25.1-08-21-n
2310-24.2-04-19-n
0730-23.0-09-15-n
1015-256-04-14 -y
1240-28.4-05-17 -y
1245-24.6-06-17 -n
1520-23.8-04-15-n
1700-23.2-06-14-n
1800-28.8-19-15-y

Notes/Comments: No problem this morning. This evening, one of the GreenHab heaters did
not seem to work. (there was the light on flame but that's all) I put the thermostat higher and
back to the original and the heater illuminate with blue flames.

Fuel Status (as of 1800):

Diesel:

Approximate Reading: 1/2

Notes/Comments: | put a bucket (I found it near the generator with all the other 'stuff’) under
the diesel leak a the begin of the week. It's not awfully full... | will need to find another one
tomorrow.

Propane Tank:

Approximate Reading: 25% (250 gallons =946.4 L)

Notes/Comments: It is really cold at night and there is a lot of wind also, that's the
explanation.

Gasoline:

Consumed Today: 6.5 gallons =24.4 L

Quantity Remaining: 18 gallons = 68.1 L

Notes/Comments: All the Kawasaki ATVs are now nearly full.

Oil:

GenSet Quantity: 1 quart

ATV Quantity: 6 quarts

Blue Quantity: 0 quarts

Notes/Comments: We had half a quart in the Blue Alain brought when we arrived. | empty it
in the Blue trying to full the tank. It s better now.

Water Status:
Outside Potable Water Tank Level: 350 gallons =1324.9 L
Trailer Potable Water Tank Level: 10 cm from the base

Water Meter Reading: 6271.6 gallons = 23740.5 L
Water Consumed: 19 gallons=71.9L
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Grey Water Used: 11 gallons =41.6 L

Flushes: 8

Showers: 2

Sponge Baths: 0

Notes/Comments: We are really good now, maybe we could stay a little more here.....

GreenHab:
Crops Watered: no
Crop Condition: N/A

Transportation:

Blue: Used - yes

Oil Checked: yes

Fuel Consumed: Ogallons=0L
Tire Status: | don't know

Kawasaki ATV 1: Used - yes

Oil Checked: yes

Fuel Consumed: Ogallons=0L
Tire Status: good

Kawasaki ATV 2: Used - yes

Oil Checked: yes

Fuel Consumed: Ogallons=0L
Tire Status: good

Kawasaki ATV 3: Used - yes

Oil Checked: yes

Fuel Consumed: Ogallons=0L
Tire Status: bad

Notes/Comments: | don't know how to measure the gallons used in the ATV. With the Blue
I've made around 200 meters, but the tank is nearly empty

HVAC: Nothing further to report.

Mars Surface Suits: Nothing further to report.

Computers/Networking Infrastructure: Nothing further to report.

Appliances: Nothing further to report.

GreenHab: The leak seems to be better than yesterday, there nearly no water going out the
hoses. But the water meter didn't worked very well... | think it will be impossible to have the
two working correctly.

Data Logger:

February 10 - 0850

97



Pressure (mbar): 870.5
Wind Speed (m/s): 1
Temperature (C): 4.7
Sky: clear

February 10 - 1845
Pressure (mbar): 872.5
Wind Speed (m/s): 4.5
Temperature (C): 3

Sky: clear

Upgrade Work: Nothing further to report.

Notes/Comments: Looking around me, the hab does not seem to be that much deteriorated
since | arrived. And | like very much all the little things that don't work. It makes all his
charms. But it takes some days to discover everything, and to be in the bath, as we say in
French

Log Book for February 11, 2006
Engineering Report
Jérémie Geoffray Reporting

Generator/Electricity:
Casper: not used

Wendy Hobbs Meter: 2135.8 hrs

Voltage: 120 VAC

Frequency: 60 Hz

Oil Level: 7/8

Oil Pressure: 32 PSI

Water Drained: no

Notes/Comments: none (and that's great for the last day)

Xantrex Inverter/Dynasty Batteries:

Time - Voltage (Temp Comp) - Load - Temp - Generato r Running?
2000-24.4-12-18-n

2115-239-12-17-n

0700-22.0-00-12-n

0700-253-10-12-y

0945-26.7-15-14 -y

1640 -25.7-04-14-n

1815-29.4-12-17-y

Notes/Comments: The same problem this morning, but that time | expected it. As it was at
0700, | stay outside and had a beautiful sunrise, that relly great for the last day. We were
really short yesterday evening, and Richard get up early to leave with the blue. that mean a
few more consumption. but at 22.0 it s still a bit early

Fuel Status (as of 18:15):
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Diesel: Approximate Reading: 1/2
Propane Tank: Approximate Reading: 25% (250 gallons = 946.4 L)

Gasoline:

Consumed Today: Ogallons=0L

Quantity Remaining: 18 gallons =68.1 L
Notes/Comments: all the ATV are now nearly full

Oil:

GenSet Quantity: 1 quart
ATV Quantity: 6 quarts
Blue Quantity: 0 quarts

Water Status:

Outside Potable Water Tank Level: 350 gallons =1324.9 L
Trailer Potable Water Tank Level: 5 cm from the base
Water Meter Reading: 6271.6 gallons = 23740.5 L

Water Consumed: 22.5 gallons =85.2 L

Grey Water Used: 18 gallons =68.1 L

Flushes: 6

Showers: 0

Sponge Baths: 0

Notes/Comments: the GreenHab is empty so | m going to send everybody to the shower...

GreenHab:

Crops Watered: yes

Crop Condition: good!

Notes/Comments: the heater does not seem to work correctly

Transportation:

Blue: Used - yes

Oil Checked: yes

Fuel Consumed: Ogallons=0L
Tire Status: | don t know

Kawasaki ATV 1. Used - yes

Oil Checked: yes

Fuel Consumed: Ogallons=0L
Tire Status: good

Kawasaki ATV 2: Used - yes

Oil Checked: yes

Fuel Consumed: Ogallons=0L
Tire Status: good

Kawasaki ATV 3. Used - yes
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Oil Checked: yes
Fuel Consumed: Ogallons=0L
Tire Status: bad

Notes/Comments: | didn t find the thing for the tire... Do you have an idea so | can tell the
next crew ?

HVAC: Nothing further to report.

Mars Surface Suits: All cleaned

Computers/Networking Infrastructure: The next will have the pleasure of sattellite's errors
Appliances: The hab heater stopped again today. We restarted it without any difficulties
Data Logger:

February 11 - 0800
Pressure (mbar): 880
Wind Speed (m/s): 0
Temperature (C): -6
Sky: clear

February 11 - 1830
Pressure (mbar): 877
Wind Speed (m/s): 1
Temperature (C): 2
Sky: clear

Upgrade Work: we did a bit of a cleaning.

Notes/Comments: Well,what else to say than | had a lovely and extraordinary mission here.
Hope to be here again, in contact mission support soon.

Log Book for February 11, 2006
Engineering Summary
Jérémie Geoffray Reporting

The following engineering report summarizes and presents the accomplishments and
difficulties in the activities conducted by the Engineer of Crew 43 with the assistance of
Mission Support during the rotation.

Accomplishments: During the rotation of Crew 43 the following accomplishments were
reported to and acknowledged by Mission Support:

. Build a new Shower

. Made some arrangements of the first airlock inner door.
. Repaired two backpacks

. Fixed (temporarily) the blue truck gear level

. Cleaned and put in order the first floor
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. Fixed a GreenHab water meter (but there is still some leaks)

. Made a beautiful shower curtain
. Fixed all the door's handful
. Cleaned the internet cables

Future Recommendations: For the improvement and further expansion of the MDRS
initiative the Crew 43 engineering team identified the following as observations that will help
the accomplishment of the vision and purpose of the Mars Society.

I think that having the telescope fully operationnal is the major thing. It my deepest regret not
to have used it (and I'm not the only one to think that). To repower it, and put the line to make
possible the utilisation inside the hab is the best thing that can happen here.

And | would love come back to get this done. There is also a lot of little things that don't work
correctly, but that's part of the fun here.

Comparison to an actual Mars mission

All the operations described above are far fromsin@lar ones which will be conducted on an actual
Mars mission. We spent 8.2 % of our time to thes&viies which is probably under the % devoted

to actual planetary bases facilities maintenandeMBRS we have facilities which have the same
functions as in an actual planetary base: Powedymtion, water recycling, waste treatment,

communication system (to the earth and betweewresits in EVA), space suits, vehicles. But the
technical solutions used for these systems are motess far from actual systems. Also the water
recycling system would be located inside the Habrawt in a outside facility. Some other systems are
missing: air production and treatment, pressuwratcontrol. Some actions we have to do, as
measurements and measurements reporting, or pe@meragor start up and shut off (and technical
solutions would be different), would be conducteatbanatically.

Briefings from one crew to the next

Usually the crew reaches the Hab Saturday in tlemiag and the briefing is conducted the Sunday
morning. We arrived at the Hab at 8.30 pm and dferdinner prepared by the preceding crew, we
quickly started the briefing and the facilitiespestion because crew 42 had planned to leave eerly
following morning. Thus the explanations were reztln time to less than two hours which is a little
short mainly taking into account that all the odésexplanations were given in the night (and cold)
with torch lights. However this short briefing haw consequences excepted that the plants
experimentation details and objectives were ndy fuhderstood by crew 43. In particular it seems
that we did not get information about the way toduce the compost which was used to produce the
“tea” for a part of the plants. This lack had nmsequences because there was enough “tea” to water
the plants during our stay. But we were not in f@sito explain the compost process to the follagvin
crew.

Naturally the information transmission for the magstems is somehow easier when the Hab
documentation has been read before, which wasagefor our crew.

For information transmission from crew 43 to crefy we had more time because our objective was
only to be in Salt Lake Sunday evening, planesitegfor Europe the next morning. We used 2h45mn
in Sunday morning to transfer all the informationctew 44, including explanations on the failures o
difficulties encountered on the equipments during stay. The briefing ended at 10.45 am when
everything seemed to have been said. From the gessent afterwards by crew 44, it seems that
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information was not well understood or not accueteugh concerning the mailing list to mission
support as well as the details for message titteaseans of photos transmission. Also question were
asked on the garbage management, questions wdduadsted to Don Foutz at the beginning of our
stay. The information transmission seems howewviesfaatory providing that, if something has been
missed in the direct information by one crew to tiext one, mission support is able to answer any
guestion (providing that the new crew is award thguestion has to be asked on something). It is
naturally very helpful to have in a crew one or tmembers who participated already to previous
missions.

2.4. Psychological aspects
by Richard Heidmann

It is obvious that, despite the impression giventiy environment of “being really on Mars”, the
psychological conditions of this simulation are figmm an actual mission. Mainly because two of the
dominant aspects of the great voyage, durationsidtion, are not replicated.

That's not to say that there is no value or lesstonbe learnt from such an experience. On the
contrary, for people considering the conditions eostraints to be taken into account in the desfgn
the mission, the Mars Society habitat analogs itdytgpermit a better understanding of numerous
aspects of the question. Some of these aspectspangfically covered in this report, in particular
through the vision of the architects imbedded ia thew. Here we report various observations we
made about the conditions experienced during thelation and their psychological significance.

Being in the Hab
The first striking impression we had when arrivimgsite and entering the hab was that it is rdatiy
and spacious. The cultural image, due to historeasons, is that a spacecraft is something cramped
This sure is not the case for the Mars habitatioalufe, with its 8.4 meter diametérits two stories
and its habitable surface of about 100 m2. Seem foatside, it stands as an impressive, sturdy and
reassuring piece of hardware, a kind of stronghadgiring confidence. Entering the living quarter,
we realize there that is a lot of free space. Thi@ession is reinforced by the perspective oflnge
circular wall and of the spherical ceiling. We felt this will really be a mighty mission, where
means will be properly dimensioned, and that theluteis adequate for a two-year occupancy. The
only apprehension we could have was about thedditee bedrooms, which is quite minimum; but in
fact, it stood that this was not a problem: eveiéf value of this impression is questionable duiné¢
short duration of the simulation, the bedroom wasnhy used as a sleeping place, not as a place
where to enjoy privacy, which indeed we did notchee much. It was felt as a warm and secure
retreat where it was good to fall asleep.
Surprisingly - even if that was not so clearly fgjtall the crew members - the technical noisesléns
the hab provided rather a sense of coziness, safetywarmness. That shows that the module is
mentally perceived as a home, a haven in the mididtee uninhabited landscape. This was quite a
surprise for those of us which usually are rathstudoed by street and neighbors noises in normal
life.

Being outside
Due to safety considerations while executing oetsigintenance tasks and to the presence of the TV
team during the first week, it was not possibleotiserve strict simulation conditions for outside
operations. Nevertheless, during the full secondkywivo of the crewmembers did not get out without
a spacesuifThis resulted in no frustration for them. It apetivat what is important while getting out

! Which is the Heavy Lift Vehicle launcher size.
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is to be walk, ride and work in the light of thedscape, no matter being with or without a spatesui
The main ergonomic factors which can enhance (ampes) this favorable psychological condition
are, by rank of decreasing importance:

-clarity of vision and a wideness of the field wew, which depends on the quality and
cleanliness of the helmet screen, as well as datésal reach;

-precise tuning of fresh air venting of the fajest to give the sensation of being in the open
air;

-dexterity permitted by the gloves, as the lacktoeven to execute the most trivial manual
tasks, acts as a reminder about your actual congliti
-mobility permitted by the spacesuit.

Being outside in a spacesuit
gives a similar feeling as being
outside without spacesuit when
you are otherwise confined to
remain inside the Hab

The MDRS gloves are much less high-performance #udumal space gloves are (but on the opposite
there is no pressure inside which facilitates malafpons). Considering the importance of this facto
for the simulation and for the verification of egprs field capacities, it is recommended to precur
more realistic ones.

That taken apart, the only really handicap is tphacssuit in itself, in that moving and working
becomes more tiring, and agility is restricted. Thet that the accomplishment of the simplest
movements becomes demanding is probably the masssfactor in an EVA, especially when we fail
in a task and have to retry.

-For feelings in EVA and simulated spacesuits dpton see also § 3-6

Working outside
The EVA planning and preparation procedures, a$ agethe conditions procured by the simulated
spacesuits (except for the gloves) appear quiteeseptative. On the other hand, there was probably
not a sufficiently clear consideration of reliatyiliand safety constraints which would be imposed
during actual EVAS. This resulted on some occasions in a kind of ndsustanding between the
team members, some of them feeling that others Yoeerstressed”. The question that arises if we do
want to simulate an actual EVA is: even when eveng goes smoothly, to what extent could we
allow us to “relax”, considering the unforgiving\@mnment where we are supposed to be and the
possible consequences of an apparently minor nestakinplanned operation? True, we saw Apollo
astronauts jumping and singing on the Moon, witheorgaction from Mission Control...
Whatever the balanced attitude is, it must be eitiylistated and equally well understood by alvere
members. Different kinds of behavioral “good prees” could be experienced, but each commander
should define them and make them accepted frorbebmning.

2 Full attention being of course given to the sirtiolaoperations safety.
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Communicating with “the Earth”
Communication with Mission Control and with our filies and friends was through emails (texts and
images), with the due interplanetary lag. In anualctmission, there will be less-limited
communication, such as video messages, which iposgible at the MDRS due to the Internet link
rate. But even like that, we felt very comfortable.
On the operational side, exchanging data, repodsdirectives through emails, with a delay, seems
quite appropriate; it procures a better feelingaofonomy than if we were directly speaking with
controllers; it also allows to better secure andenaear what is sent, as we have more time togoeep
the answers.
On the personal side, we observed also a kind adtiemal strengthening in sending something
(emails, images) than just having a phone conversdtlevertheless, what we missed to get a realisti
simulation was video messaging. No doubt thatwhilsbe even more emotionally loaded, especially
when crossing hundreds of millions of miles of eyngbace, than an email! But it could pose some
problems: while you can read an email almost peiyatwhat about seeing a video message? We can
question if this will not tend to loosen the comntyifeeling among the crew.
It is so recommended to install such a capacithenMDRS.

2.5. About elapsed time between mail sending anlddir reading
by Alain Souchier

The recommended elapsed time between an emailrgeraid the reading by the addressee is 5
minutes to simulate the time lag which occurs imoainications between Earth and Mars. This time
lag is applied for emails reaching the MDRS as aslfor emails leaving the MDRS. As the distance
between Earth and Mars varies from 50 to 370 nm#ligkilometres, the time taken by radio signals to
transit between the two bodies varies from 2mntd5320 mn. When at MDRS it is difficult to know
when our emails were read but we can have a lotteatluration between emails sent to MDRS and
the time when we read these emails. Statistics yemmils give a mean value of 243.5 mn + or — 251
mn at one sigma which indicates a wide scatterligs statistics comes from 28 messages reading
between the 30of January and the T®f February. In 16 cases the time of reading lees ecorded

in my note book. In the other cases the time oflirephas been calculated by the answer emission
time from which 7 mn have been subtracted. Thise/aépresents the time needed to write and send
an answer according to the data available whemeth@ing time has been noted. | have nearly exactly
the same mean value for the elapsed time in reddimgersonal emails than in reading mission related
emails: 243.5 mn for the first category and 243rl for the second category. The one sigma values
are also close: 234 mn for the personal email28ddor the mission emails.

The elapsed time history is presented in the dradralow for mission related and personal emails.
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Elapsed time between "earth" mail
emission and reading at MDRS
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For comparison the log of elapsed times for trassion between Earth and other planets are:

- Mars: 0.47to 1.34

- Jupiter: 1.5t0 1.7

- Saturn: 1.9

- Uranus: 2.2

- Neptune: 2.4

In most cases we could have been around Jupitehawel handled our communications in the same
way. This result was also found after the MDRStation.

Concerning the personal communications, the tinfierénce between Utah and Europe (8 hours)
dictates some of the conditions for mails exchangemail we send between 5 and 11 pm reaches
Europe at a local time between lam and 6am andad in the morning. The answer, if sent the
morning between 8am and 12am, reaches the MDRSbatmidnight and 4 am and is read there in
the morning. This shows that for personal commuiuna the respective martian time and Earth time
will be a driver for the rate of exchanges. Forsime communications one may expect that earth
mission support will operate 24 hours a day anet tthfference between martian and Earth time will
not be a factor.

As indicated in the preceding chapter, exchangerggnal emails gives a sensation of proximity with
the relatives. In my two MDRS missions | had farrenexchanges with relatives than in professional
trips to the US where | get the feeling of beingr‘from home”. The web cams which were not
installed during my MDRS 7 mission, increase thexpnity sensation. | received once an email
saying “Hi, | can see you on your computer” whielduces instantaneously the psychological distance
between you and your family. The rate of personalsrsending was for me 2.5 a day and the rate of
reception 1.2 a day.
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During this MDRS rotation, | experienced a mailadission with one of my sons with nearly the
minimum duration between messages. This sequernob/ad 9 messages exchanged during 2 hours
and 2 minutes giving the impression of a dialogAgyou cannot wait for messages and anyhow have
a lot of things to do, | was meanwhile working og aomputer which nearly cancelled the feeling of
duration between messages. Furthermore the mesaaghsis shows that our conversation was in
fact two different conversations (two different iicg) conducted in parallel. To illustrate let defias

A the messages related to one topic and B the messelated to the other topic. The conversation
was as follows:

Message Al to MDRS

Message B1 from MDRS

Answer B2 to MDRS to B1

Answer A2 from MDRS to Al

Answer B3 from MDRS to B2

Answer A3 to MDRS to A2

Answer A4 from MDRS to A3

Answer B4 to MDRS to B3

Answer B5 from MDRS to B4

I was not conscious during this conversation that were dealing alternatively with two topics.
Compared to the exchange rate possible with a opi discussion and alternate messages and
answers, the rate of exchanges is multiplied byftwdwo topics. When man will be exploring Jupiter
or Saturn satellites will we be conducting fourfige conversations simultaneously ?

3 EVAs

3-1 Summary

3-2 EVAs efficiency analysis

3-3 EVAs Work Efficiency Index

3-4 EVAs localisation

3-5 Analysis of the difficulties to find our objectiveduring some EVAs
3-6 Comments on operations and feelings in EVAs

3-7 EVAs daily reports

3.1. Summary
by Richard Heidmann

The following table gives an overview of all the A¥conducted by the MDRS 43 crew.
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N° Date | 2uraton Site Mobility * [Crews ** Objectives (Rl Notes
min) ment
1 30-anv 135 |Lowell Highway to Lith Canyon Q AVAN/R Slte; Scoutlng / Glove dextenty 33% Unablg to |dent|fy.snes / Glove tested /
devices testing / Geolog.sampling Spherical concretions collected
2 30-janv 40 Radio repeater F JIP EVA training / TV filming 80% |3 falls, due to too sloppy and muddy terrain
. A/AN/RIPI| ., . - . ) L
3 31-janv 135 |Near the Hab F J Objects finding test / Shots for TV 100% [One crew simulating radio failure
4 31-janv 120 |Goblin Valley R An/P/R [TV filming 100% [Superb landscape & light conditions
5 1-févr 140 |Phobos Peak Q F AlIJIR [TV filming / Geolog.sampling 100% [Found one suspected "blueberry" specimen
. Lith Canyon, end of Lowell : . 5
6 1-févr 165 Highway, Brahe Highway Q,F An/P  |Sites Scouting 100%
7 1-févr 60 Near the Hab F AR TV filming 100%
8 2-févr 45 Near the Hab F An/P/J |TV filming, sports 100%
9 2-févr 10 Near the Hab F P TV filming 100%
10 | 3w 90 [Near the Hab F JR |1V fiming, CRV check-test 509 |Haz cam encountered intermitent power
disruptions; 2 tools forgotten on terrain!
11 3-févr 180  |Lith Canyon Q,F AllP Scouting, fossils spotting 90% |ATV safety rope forgotten
12 4-févr 70 Near the Hab F L/J Press EVA 100% [Arnaud Pacari in space suit too
13 | adewr 150  |White Rock Canyon oF AR |CRV test & TV filming 7505 |* CRV descents ; image transmission OK
but screen invisible in sunshine
14 Adfér %0 Upheaval Dome Crater RIE P/JIO TV filming /flrst test of contextual 50% Balloon deflated during transfer; post-
imagery devices mounted camera out of focus
15 5-févr 120 |Hab Ridge = PIO 2nd test of post-mounted camera/ 60% Computer set-up and utilization not
9 geological sampling satisfactory / One small item lost
16 | sféwr 150  |Lith Canyon QIF ARy |Fossils and old flow pattems 100%
spotting / Site scouting
" Bob's Rock Garden& Hab 3rd test of post-mounted camera/ o, |Computer utilization problem solved.
7 E-févr 130 Ridge QrF PIo Retrieving lost item on EVA 15 100% Images acquired. Lost item retrieved
" Stacy's Cake & upper end of . . o, |Cactus road not identified at first; arriving
18 6-févr 180 Candor Chasma QIF AllJ/IR |CRV test & Sites scouting 40% late & Stacy's Quake; no ime for test
. . Test executed. Unable to have the CRV
- ' 0/
19 7-févr 150 |Stacy's Cake QIF Al/J/IR  |CRV test on very harsh cliff 50% back. Retrieving it from below, out of sim
20 7-févr 190 |Lith Canyon QIF Al/P/O |4th test of post-mounted camera 100%
21 8-févr 45 Near the Hab F P/O Balloon test 50% |Lift measured. One balloon lost!
22 8-févr 165 |Lith Canyon QIF R/P/O €C>t“hﬁt:tsr tat?;r)a(:)srt‘;/mounted camera: 50% |Bad light setting of the camera
23 9-févr 80 Near the Hab F P/O First Home made Mylar Balloon test | 80% Lift to max rope IevngthA Images F:aptured,
but saturated. Alain accompanying
24 | otewr 60 |Nearthe Hab F AR |CRV test on a smooth cliff 10095 |Quiside context camera satisfactory.
Guiding by 1 rope OK. Jeremie accomp.
25 9-févr 40 Near the Hab F PIOR Second Home made Mylar Balloon 100% Full inflation. Full rope ascent. Video
test acquired in good conditions.
26 | 10w | 120 |candor Chasma QF | auyr |Firstpreliminary testof CRV Mkd 1 550,
Scouting Candor Chasma access
27 10-févr 120 |cactus Road Q P/O 6th test of post-mounted camera: 100% Full success; camera setting problem has
Cliff stratigraphy been overcome
Total EVA time: 49,7 hours Main fulfilment: |82%

* F:foot/ Q: quad / R: rover - ** P: Pierre / L: Loic / J: Jeremie / R: Richard / An: Anne / Al: Alain / O: Olivier

The cumulated duration is 49.7 hours and the cuedllanan x hours amounts to 134.9 .

For

comparison, during the MDRS 7 mission the cumula@&@ duration was 35.7 hours and the
cumulated man x hours in EVA 98. Our MDRS 43 creifitiency” in EVA was thus 30 % better.
When we cumulate all the duration spent by “PlaiMdes” association members since Charles
Frankel participation in an FMARS in 2001 we obtaéweeks, a little less than a half stay on Mars
(which will amount to a total of 70 weeks).
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Coordinating EVA 10 and 11 with the helicopter arrival. First MDRS EVA to be filmed from the
air?

13:36

CRV test 68 on the Hab rdge by EVA 10 and 11 crewsgether. Then EVA 10 crew separates
from EVA 11 crew.
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EVA 10 creeaves the CRV experimentation to EVA1crew and gdsback to the Ha to start
the ATVs and drive towards Lith Canyon.
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End of EVA 11 seen
from the helicopter

3.2. EVAs efficiency analysis
by Richard Heidmann

In his full report about his preceding mission (MBR), Alain Souchier documented the list of EVASs
performed. But this list was lacking basic and imi@ot data such as EVA preset objectives and
percentage of fulfillment.

During the MDRS 43 mission, the objectives wereadie defined during the morning briefing
meeting. There was no problem in documenting thémdging of their fulfillment was admittedly
rather subjective, except in situations where thgults were clear-cut. Nevertheless, we tried to
evaluate each EVA in real time.

Of 27 EVAs executed, about half (15) obtained a #@ating. But half of those were devoted to TV
filming, a non representative objective. For theenttechnical” EVAs (devices testing), we note that
there is an improvement of the ratio over time.sTbf course, corresponds to lessons being leanned
the course of the successive tests. But, shoulglanning process be more thorough, we should have
better ascertain the risks of failure of the fimiinds of testing and admit them as a potentiallras
itself.

The mean rating is of 82 %, which is quite satigfac Two of the worst results were obtained due to
location identification failure, which of course uld have not be the case should we have used a GPS.
But will we profit of a GPS on Mars?

A few bad ratings resulted from equipment failutag, can be considered as not significant as, due t
our limited resources, we tend to use on the gmeihdane hardware rather than professional and
specialized one (e.g. mini-camera).

Lastly, we have to recognize also of few real mpsh@ike letting a small balloon escape or forggin

a tool on the terrain). This shows that, even fasiraple and ambitious terrain experiment, it is
necessary to ascertain carefully every detail aquté¢pare procedures and check-lists if necessary.
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3.3. EVAs Work Efficiency Index
by Alain Souchier

In the document “Exploration Systems Mission Dioeate — Lunar Architecture Update” — AIAA
Space 2007 September 20, 2007, chapter “Extraviehiéutivities (EVA) and Pressurized Rovers,
Mike Gernhardt from NASA Johnson Space Centre &esalyEVAs efficiency using a Work
Efficiency Index (WEI) which is the ratio betweeW & duration and the total duration of preparatory
activities and activities post EVA. The EVA duratics defined as the time spent out of the spadecraf
or in case of an EVA on a planetary ground as “daot-surface” which means that time in the airlock
Is not taken into account.

TOTAL EVA Work Efficiency Index =
EVA Time
(Total EMU/A/L Prep + Prebreathe + A/L Depress + A/L Repress + Total Post EVA)

The preparatory activities include the oxygen peabting phase which is necessary to avoid
decompression sickness in the shuttle and ISS li&¢Ad.

The various phases and corresponding WEI for ghatttl ISS EVAs are indicated below.

Total Suit/Airlock Overhead

PREBREATHE ir;ﬁﬁ;izsls;ﬁ?g ISS: 4 hour In 1SS CEVIS Exercise
PROTOCOL hrs at 10.2) Suit (Using ISS 02)
EVA Overhead TIME IN
Activities TIME IN MINUTES MINUTES TIME IN MINUTES
Suit checkout 1 115 185 185
REBA powered b
hardware checkout 2 2 2
SAFER checkout * 30 30 30
Airlock config 3 95 90 90
Consumables Prep 60 120 120
EVA prep - prebreathe™ 60 h 0 80 N
related
EVA prep - EMU v 30 30 10
related
S::Cdkonnlng & leak 60 60 60
. n Completed durin Completed durin Completed durin
SesEs donnmg nF’r-pebreathe : nPr-pebreathe ’ Pfebreathe ’
Purge 8 12 12
Prebreathe 75 240 60
Airlock depress 15 30 40
Airlock egress 15 15 15
Airlock ingress 15 15 15
Airlock repress 15 15 15
Suit doffing 25 25 25
SAFER doffing & stow | 10 10 10
Post EVA processing ™ 105 90 90
TOTAL 758 992 902
EVA WORK
EFFICIENCY INDEX 0.51 0.39 0.43
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Naturally, as the preparation and post EVA duraiare the same whatever the EVA duration, the
WEI value depends directly on the EVA duration. Pneceding table WEI values are given for EVAs
lasting 386 minutes or 6 h 26 mn.

The NASA document indicates that the professiomatrd WEI are between 3 and 10, that WEIs
above 3 are the objectives for lunar exploratianing as high as 9 if possible for EVAs lasting 3%

mn or 195 mn. It is interesting to compare thedaesto the ones experienced during MDRS 43. We
had simulated spacesuits which are easy to domaffidwith also minimal functional testing (no leak
tests, no ECLSS tests and so on). We knew thdE#es preparation and post EVAs operations were
far too short compared to actual EVAs ones. Budliynit appears that we were rather in line witk th
NASA objectives for exploration. Even if we did notent initially to monitor these activities, the
activities global monitoring (see chapter 4-1) #melcommander personal habit of writing the timre fo
a lot of events, has enabled to quantify EVAs prajo@n and post EVAs operations for 7 EVAs out of
the 26 conducted and have partial data on otheng. foéllowing table and graph indicate the
preparation duration, the post EVA duration, th&lt@reparation + post EVA duration, the EVA
duration (“boots-on-surface”) and the WEI for théAs for which data is available.

EVA 1 3 5 11 12 16 18 19 20 26
Preparation 25 35 20 35 30 40 30 32
EVA 115 80 137 170 145 185 112
Post EVA 20 20 10 20 20 25 20 30 23
Total non EVA 45 55 30 55 60 55 55
WEI 2,55 1,45 4,57 3,09 2,42 3,36 2,04

Durations in minutes

MDRS 43 EVA Work Efficiency Index
& 200 5 —
é =2
150 - 14 |
—&— Preparation
\ + 3 |—®—EVA
100 - A Post EVA
4 2 =A== Total non EVA
A/A\A A +WEI
50 |, 7‘
'y %» r— 11
A A ¢ A A “a A
0 ‘ ‘ 0
0 10 20 30
EVA number

The mean values for the different parameters are:
- Preparation: 30.9mn+or- 6.2mn
- Post EVA: 20.9mn +or—-5.3mn
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- Total preparation + post EVA: 50.7 mn +or—-102 m

- EVA: 135 mn+or- 36 mn

-  WEL 278 +or—-1,0
The preparation and post EVAs durations do not deezwaluate during our stay.
The WEI values depend on the EVA duration as ajréadicated.

MDRS 43 Work Efficiency Index versus EVA

duration
/0

WEI

O = N W M~ 01 O

—&— Mean relation
WEI=f(EVA duration)

—— WEI=f(EVA duration)
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A
/

=—4.0 WEI for 195 mn
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\ \
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For a 195 mn EVA presented as nominal lunar EV&&aNASA document, the WEI would be 4.02,
which means that our EVAs were representative ciitvWhASA is aiming at for Space Exploration
activities.

The NASA document indicates 15 mn as the objediiweEVA preparation including 10 mn suit
doning for EVAs conducted from a rover. There is aidock depressurization time because the
proposed solution is to have outside mounted spéeses which the astronaut enters through a back
door as for the actual Russian Orlan spacesuitcfwisi however not stored outside the station). Our
preparation time was 31 mn including a short akldepress during 3 mn. We did not simulate any
oxygen prebreathing or slow decompression assuthaigHab pressure and suit pressure would be
compatible with no decompression sickness riskstf@nmoon Apollo spacesuits were at the same
pressure (0.25 bar) and with the same atmosphentpasition (pure oxygen) as the lunar module
cabin. No decompression was necessary. Planete ttarducted an evaluation of the pressure
solutions and atmospheric compositions which woalldw direct EVAs without prebreathe or
progressive decompression. In the Hab the objedtite have the higher possible pressure with the
maximum content of nitrogen to limit flammabilitisks. A low total pressure, even with the right
content of oxygen, implies some disadvantageshi®astronauts (less heat evacuation from the body,
colder sensation after a shower with quick wateapevation, boiling temperature under 100 °C to
cook or prepare hot drinks) and also for the etentr equipments (less natural cooling). To limit
decompression sickness risks the ratio betweeageitr partial pressure and the total pressure inside
the spacesuit (saturation coefficient) has to bdeud.4. This allows a solution as a total pressiire
0.57 bar with 0.26 bar of oxygen and 0.31 bar ¢&fogen in the Hab for a 0.26 bar pure oxygen
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pressure in the spacesuit. The saturation coeffiggeethen at 1.2. The oxygen % in the Hab is then
still at a high 46% value which necessitates aigp@on flammability certification for the differén
materials. If a 30% oxygen content is requiredge, dor example, the materials which were certified
for use in the shuttle, an other solution is pdssiba 0.69 bar Hab atmosphere with 0.48 bar of
nitrogen and 0.21 bar of oxygen and a spacesw@tirat 0.4 bar. The spacesuit will be stiffer at the
EVA beginning but the pressure could be progresgigecreased during the EVA (“decompression
during EVA”) in order to provide a more easy to @gie spacesuit in the same time as the astronaut
fatigue is growing. For all these solutions théoak stay time is only dictated by the pumping @se
which is necessary to minimize air losses outsitithe Hab. Or solutions with spacesuits stored
outside and ingress through the suit back doopassible. For all these reasons we used a short 3 m
stay in the airlock considering this duration woh&lrepresentative of future operational conditions

Accks durgence au sas f:r: /
o o o~
3 P

2006 study of a Martian
habitat by the architects
D. Gautheron and Y. L.
Bassing, showing dorsal
quick access spacesuits
located in the airlock

Sesx de typs “Backpack”

2007 NASA study for a
pressurized lunar rover
showing dorsal quick access
spacesuits located externally
on the airlock
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3.4. EVAs localisation
by Alain Souchier

General map of the EVAs conducted in the Hab areéHab vicinity, Cactus road, Phobos Peak,
Candor Chasma, Bob Rocks garden, White Rock canyon)
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EVA 5 from Lowell Highway to Phobos Peak

To shorten the EVA, the ATVs were used &
from the Hab to a location on Lowell &
highway as close as possible from Phobo

Peak. The 3 ATVs are visible from Phobos
Peak on the photo on the right.
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General map of the EVAs conducted in the Lith Canyp area (north of the Hab)

Analysis of aerial photographs shows that the Lowéhway drawing on this map is wrong: The
curve close to Lith Canyon is 400 m more north wESsis is confirmed by the walk duration to reach
Lith Canyon which was rather short. The actual Libwighway position is indicated in dotted blue.
The EVA tracks are represented from the wrong q@agition and have not been corrected.
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Detailed map of the EVAs in the Stacy’s Cake and Galo




Detailed map of the EVAs in the Candor Chasma area
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Detailed map of the EVAs in Lith Canyon
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Localization of some specific areas in Lith Canyoisouth part
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The pond which
blocks the way to
the North part of
the canyon

Cliffs observed with the pole
i ;’ﬂ mounted camera

View where the canyon
becomes larger

=

r

The small gully

- which leads to the
- floor of Lith
Canyon down-
stream from the
blocking pond

Landscape

L

Camera

The canyon upper part The slope leading to
(South) which presents the canyon upper part
fossilized logs in the cliff and floor scattered with
fossilized roots in the wash bits of fossilized wood

122



Panorama towards Northwest

360 degrees panorama from a location between the Band Lowell Highway
by Olivier Walter
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3.5. Analysis of the difficulties to find our objetive during some EVAs
by Alain Souchier

EVA 1 where we missed Lith Canyon

During EVA 1 we wanted to reach the beginning dhlCanyon to have more than one crewmember
(the commander) knowing the path to that canyoarder to be able to lead the media crew to this
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interesting and scenic area later on. The knowledgédnad from the area was far better than before
mission MDRS 7 thanks to the numerous aerial phrafdgs which were gathered before the mission.
The Y double valley configuration indicating thegb®ing of Lith Canyon was well located before
the mission and the EVA, but its GPS coordinateeewmt known. In the commander memory the
way to reach this Y valley was straightforward, teparting point from Lowell Highway was around
the general curve where Lowell Highway changes feonorth orientation to a north east orientation.
In 2002 some ATV tracks in a shallow wash were alsowing the way. By driving a little farther
than the curve we identified fairly well the cuteeation, went back to this location and left th€\A
walking in a north west direction using the suraagference orientation in this landscape of shallo
hills. One orientation was also given by the alfiich is bordering Lith canyon on its north westesi
During EVA 1 a thin layer of snow covered the grduwhich contributed somehow to some
disorientation compared to 3 years old memorieshateonly 40 mn available for this EVA when we
left the ATVSs, in order to be back at the Hab & thpm time announced for the EVA end. So after 20
mn we headed back to the ATVs without finding L@anyon. | took a photo of the hills north to be
able to compare to old 2002 photos in order totifleur position compared to Lith Canyon. The
following day | conducted an analysis of EVA 1 caripg photos, evaluating the distance we walked,
re-examining the aerial photographs and comindhéoconclusion that we headed north west during
EVA 1 whereas we should have gone north. We wewbaglly 250 m west south west of the canyon
entrance. By the way the canyon orientation is ghelh you can miss it going too much “left” and
necessarily find it if you go too much “right”. $luring EVA 11 we started from the same point along
Lowell Highway and had no difficulties finding thé valley where the canyon starts. The whole
process was interesting because not far from asitiadtions in planetary explorations were only a
satellite photo would be available to reach a tafggéth no magnetic field on the moon or Mars, with
no GPS satellite network, the photo may be the gmymvay of finding its way. Other solutions would
be to implement guidance beacons on surrounditgydrilusing a small inertial measurement unit.

- -«

— = = Juf | L]
Searching unsuccessfully for Lith Canyon im snow covered landscape (EVA 1)
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Lowell Highway close to Lith Canyon
The aerial photographs show most of the time Lottiglhway. The map we used seems wrong in the
area of Lith Canyon. The map indicates 800 m betwtke road and Lith Canyon whereas the

distance is somehow less than 400 m. This hascalswibuted in the difficulty to find the canyon.
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ght position of LowelHighway i
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The right way from Lowell
Highway to Lith canyon .
When entering the upper
part of Lith canyon, the trip
down is blocked by a 1m
rocky step and a small pond.
The pond was small enough
in 2002 to cross on one side;
it was an obstacle in 2006
and the entrance to the
canyon main part was
through an adjacent gully
not far to the north as
shown there.

126



The Apollo astronauts on the moon used maps totfed way and reach interesting points which
were determined before their flight with scientisihey relied on these maps and a thorough
preparation on the ground (which meant they hadrésf’ the map in their minds) to conduct the
EVAs. It happened sometimes that they also hadtdiffes in finding their objectives. Alan Shepard
who led the mission Apollo 14 and conducted two BMW# the moon with Edgar Mitchell tells as
follows the story of their attempt to reach the mihCone crater: “Another problem was that the
ruggedness and unevenness of the terrain madeyitheed to navigate by landmarks, which is the
way a man on foot gets around. Ed and | had diffesiin agreeing on the way to Cone, just how far
we had travelled, and where we were. We did some s@mpling, and then moved on toward Cone,
into terrain that had almost continuous undulati@msl very small flat areas...And then came what
had to be one of the most frustrating experiencethe traverse. We thought we were nearing the rim
of Cone, only to find we were at another and mudlalker crater still some distance from Cone. At
that point, | radioed Houston that our positiongsevgoubtful, and that there was probably quite & wa
to go yet to reach Cone... Later estimates indicatedvere perhaps only 30 feet or so below the rim
of the crater, and yet we were just not able tanedf in that undulating and rough country.”

Exemple of Apollo 14 EVA prepared track (black) andactual followed track (white).
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These photos of the actual notebook used on the Mmdfy Apollo 14 astronauts show that
sketches indicating the sun orientation are an easyay of providing orientation. During Lith
Canyon search in EVA 1, we used the sun orientatioilm walk in a straight line.
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On later missions were the astronauts had the havar, they had an indication of the Lunar Module
direction and its distance to help them in thegalsation. Without magnetic field on the Moon and
without GPS (as on Mars) these indications wergigeal from gyros and measured distance.
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The three photos
(above and left)
show the approach
to Lith Canyon
from the south west
(heading north east
from Lowell
highway)  during
EVA 11. The cliff
behind is a good
guide mark. On the
left photo we are at
Lith Canyon
entrance.
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" rock on the side of Lowell higherip t Lith Canyo is shorter and
heading north (side opposite to the phim orientation).

Fro this w
practicall

This stone on a white pillar is a good guide markawards Lith Canyon from Lowell Highway
(EVA 16).

EVA 18 where we spent a long time searching for Cags Road

During EVA 18 we took a road north of Cactus Roaditated 4WD on the maps) when we wanted
to take Cactus Road. This mistake came from 2 sal$est during the mission preparation the aerial
photos were studied by the commander in order ve habetter knowledge of the area. The “4 Wheels
Drive” was clearly visible including in its junctiowith Lowell Highway. This road was thought the

best way to go to the north rim of Candor Chasmavas as, by bifurcating south towards Stacy’'s

Cake. This part from Stacy’s Cake to Candor Chas@sa used during mission MDRS 7 but not the
junction to Lowell Highway. During MDRS 7 we wer®igg to Stacy’'s Cake using a track leaving

Lowell Highway south of Bob Rocks garden. On theilable map Cactus Road was well indicated as
more south than the 4WD road (but this 4WD roadgeéreast in Cactus road). When we went north
on Lowell Highway searching for the east way wevdrpast Cactus Road without noticing or more
precisely we saw a wash going east without thinkimguld be the way. Only Richard made a remark
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about the fact it could be the track. Then we fodmel 4WD and followed it eastward. The road
climbed slowly during one kilometer. At the toptbe road we turned right only to find that Stacy’s
Cake was still far towards south, then went backh®4WD road and started descending the slope
which leads to the Candor Chasma area. This roadlditnave led to Cactus Road but unfortunately
the 4WD tracks disappeared in the way down. Asd ware that Cactus Road was someway in front
not to far | did a short walk trying to spot theado As nothing was visible we headed back to Lowell
Higway, found some light ATV tracks entering theslawhich is the main wash feeding Candor
Chasma) and followed cautiously those tracks. Tbargl was rather soft in some areas from the rain
we had some days before but definitively this vieesrbad!

EVA 27 : going towards Stacy’s Cake on EVA 18 - Cactus road in

Cactus road in the wash, not far from the the wash
entrance from Lowell Highway.
% ok, + . S + (el
LoweII nghway “ '? s
Tﬁ \'.' .‘.i. o
- " |
' ; Sat gt
A . Lowell Highway

- ".:,‘. on the left upper
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SIOCY 'S DHRE

The first part of Cactus Road in the wash and the WD road which leads to nowhere some 500
m north.

Then around Stacy’'s Cake we had some difficultiegifig the way south. We passed in front of the
junction without noticing. Fortunately | knew foure that the road existed on the east side of Stacy
Cake otherwise we would have probably stopped Beaydhere. We did some driving around and
finally found the road. We followed the road noaih 100 m to find where the junction was: a short
steep climb on the side of the wash. We were fjratliStacy’s Cake but too late for a CRV test.

The small steep
climb which leads
from Cactus road
in the wash to
Stacy’s cake area.
On the left as seen
from the wash (not
so easy to find
when there is no
ATV tracks like
here, after we
drove several times
in this path).
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In these photos the steep
slope is seen from above
towards Cactus road in
the wash. These pictures
were taken the last
Saturday when we went
out of sim and Olivier
and Pierre conducted a
trip to Candor Chasma

The area where the actus road ash becomes largeorth of Stacy’s Cake (EVA 27)
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he juctio from Cact Road to the track east Stac’s ak: a step climb on the rTg“ﬁt side
of the wash. Cactus road to the north is not so sg to find either. On the right the beginning of
Candor Chasma.

We used the remaining time to climb to Stacy’'s Cake and to explore the beginning of Candor
Chasma which starts at the foot of Stacy’'s Cake diitrance to Candor Chasma has been identified
on the aerial photographs but it was not knowmig entrance could be walked through or not (steep
slopes, waterfalls,...). It appeared that the walldimg down is feasible even if we did not go far.
From the aerial photos no more obstacles seemigblmtween the spot we reached and the downside
of the canyon. But in the upper part we crossedraa which does not seem driveable with the ATVs.
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The entrance to
Candor Chasma
not far from
Stacy’s Cake

During EVA 26 to Candor Chasma north rim we folleiw@actus Road north. With only slight ATV
tracks in the wash during 200 m, the road is naasy to define and then becomes well marked.

3.6. Comments on operations and feelings in EVAs
by Alain Souchier

After my first rotation at MDRS in 2002, | describthe feelings in EVA with the following words:

“During all these EVAs, we learned how to condu@rafpons in spacesuits. Those spacesuits are
accurately simulating some difficulties which areceuntered by astronauts (weight, limited field of
view, outside autonomy limited to a few hours, camuoations problems, manual dexterity limited by
the gloves) but some other difficulties are notuated (stiffness, thus muscles fatigue linked to
internal pressure, doning and operations complexitgrtia).

The spacesuits are said to weigh between 152@rkh but no measurement was conducted on the
spot. My total mass with a spacesuit may have heauind 90 kg which on Mars would have implied
a 170 kg suit. Naturally such a suit inertia was pesent.

The spacesuit gives an impression of beinghatsame time in and out the world. A part of the
isolation sensation comes from the eyes with thatdwes or spots on the helmet face plate which
increase the feeling of being in a bubble. Theoplaet come from the ear because external noises ar
damped and internal noises are increased.

We quickly had problems with the radio linkse Tadios are rather difficult to operate . As wesar
not in a permanent communication mode, we haveush phe « emit » switch to talk and it is not
possible to reliably push the switch with the aloseof feeling feed back linked to the glove tiesk
and the radio is suspended to a tether not far unle helmet out of sight. Furthermore, to push on
the emit switch, we have to take the radio between forefinger and the thumb, and in this
configuration the forefinger has large chances tslp another switch which modifies the operating
conditions (channel modification,...). To avoid miksit is wishable to unstrap the radio and have a
visual control on the operated switch. Unstrapihg tadio ends in pulling on the ear plug and sooner
or later even with the tape holding the ear plughe ear, the ear plug falls in the helmet. When we
were in the lower area at the same level than #@id® khe communications were interrupted as soon as
the distance reached 300 m because of the varitlssahd obstacles, and in spite of a radio repeate
up the hab ridge. Finally the number of operatiomatio sets decreased rapidly to two and we
stopped using them around EVA 5. Robert Zubrintelidus that sounds can propagate in the thin 7
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mb Martian atmosphere so we finally had no worire$§ront of the simulation rules to communicate
at loud voice at less than 1 m from each other prsigns when we were farther. Personally |
borrowed many signs to the scuba diving signs laggu

During MDRS 43 | had less the impression of isolatirom the outside world during EVAs. May be
first, the memory of past MDRS 7 experience wa$ gitesent and being in a spacesuit seemed less
new and strange than the first time. Also the nedia system without earplug to ear the
communications and an easy “push to talk” buttofrant of the helmet made it easier to use 100% of
the time the radio communication means. Hearing yoew EVA fellow members chatting between
themselves or talking to you is also a way of opgrithe psychological volume of the spacesuit. On
Mars it would be interesting to check if an outsidierophone transmitting with some amplification
the outside noises inside the helmet would be us#fthe same time to increase the awareness of
what is happening outside and to increase thenigelf being free outside and not in a spacesuit. In
this same field, the start of the helmet ventilatias always this spectacular effect of enlargirgg t
perceived close volume of the helmet, shiftingfgeding from “trapped” to “outside” situation.

The elastic bands pulling the helmet towards thekljgack are also a plus compared to MDRS 7
configuration, by avoiding the helmet pressure la lhack of the head. For the gloves operations the
topic is developed in a dedicated chapter aftersvasdit was a planned MDRS 43 experiment. More
than during MDRS 7, | felt the inconvenience of tlaious scratches on the helmets. May be they
were a little more scratched than in 2002.

Contrary to MDRS 7 rotation we did not use theayaitduring our EVAS this time, mainly to shorten
the doning time. Also when the weather was hot somes did not use the caps inside the helmets
which brings some risks of little bruises on thaden case the caps were used and when they were
sliding on one side or an other, pushing the hebmahe cap and moving the head was a easy solution
to reposition the cap in the right position asadigexperimented during MDRS 7. Also the drink tube
inside the helmet could be used to push on theegtais order to reposition them on the nose. Sdme o
us used sun glasses. Personally | did not. Th&idgrbags were not used at all during MDRS 43
whereas we always had them during MDRS 7 EVAs. ®@utEVAs were short and the need did not
arise.
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Simulated spacesuits configuration and operations

The main components of the Mars
Society simulated spacesuit, outside
the suit itself, the boots and gloves,
are the back pack, the helmet and the
radio located on the back side of the
helmet. The back pack contains a
battery and two fans. The fan inlets
are located on the pack right side.
The fans feed fresh air to the helmet
through two pipes on the left and
right. In the upper part of the suit is
fixed a collar which fits to a similar
collar in the helmet lower part. The
two collars are linked together by a
spur behind and two clamps in front.

Vo

Right side view of a pack showing the straps  The pack collar which is fixed to the helmet
linking the pack box to the dorsal harness with by two clamps. On the ground the pack
the waist band on the left and the junction waist band is visible.

collar to the helmet in a 45° position on the right
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The pack plstic box upper side under the coveringrhe battery loading connector and fuse
cloth. The large Velcro band is used to fix the location in red.
drinking water plastic bags when needed.

Inside view of a pack
box taken when we
had to check the
malfunctioning of
one of the packs. On
the right (which is
the lower part when
the pack is worn by
the crewmember) the
battery. In the lower
part the two fans. In
the upper left corner
the battery charge
interface  and the
fuse. The  pipes
feeding air to the
helmet interfaces are
located on the cover
and not visible here.
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Helmet lateral view. The “push to talk”

Heémet front view. The “push to talk” is on the

button is in the lower left, left of one of the lower right (it is red on this helmet). The two

air inlet interfaces.

A view from under showing the micro-
phone inside the helmet.

clamps interfaces a&r visible in the lower collar.
Right and left the air inlets are equiped with
laterally oriented injectors. The black lorizon-
tal band in the ppr part is the fixation of the
radio bag. The wire connecting the radio to the

microphone and the “push to talk” button is visible
on

the right.
L ¢ £ .

Photo tken during EVA 17 showing the micro-
phone, thed “push to talk” button and the
laterally oriented air injedbn. Some droplets
of water are condensed in th@ver helmet visor
which has no consequencestia visibility.
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The radio location behind the helmet. Thhaelmet and pack racks in the spacesuits
room. The pack are stored in this location also
while loading the batteries.

Richard had no radio during
the Goblin Valley EVA and
the procedure of
communicating with direct
helmet to helmet contact was
experimented.

3.7. EVAs daily reports
by Alain Souchier

In the following pages are presented the daily EAGAS reports which were sent to mission support
and were posted on the Mars Society website
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Log Book for January 30, 2006
EVA Reports
Alain Souchier Reporting

EVA-1 Report:

EVA Duration: 135 min starting at 11 am
EVA Crew: Anne Pacros, Richard Heidmann, Alain Souchier

EVA Goals: Reconnaissance to Lith Canyon to prepare media visit an other day. Time
permitting reconnaissance towards Tank Wash and the Hab ridge (just the beginning of the
roads). First test of the gloves dexterity improvement devices. “Blueberries” search.

EVA Description: Trip with the ATVs along Lowell Highway to the turn in the track in the
vicinity of Lith Canyon. The search for the canyon based on visual clues (Alain was there
before in 2002) remained unsuccessful and was cut short because we wanted to return to the
Hab at 1 pm as indicated before the EVA. The snow was still covering the area at 80%.
Lowell Highway was rather muddy and the ATV and the lower parts of the spacesuits took
some mud. We were in the Hab vicinity at 12.55 pm and started searching for blueberries in
the astronomical observatory area. Spherules were found but are not blueberries.

Samples: Spherules on the way to the observatory

Lessons Learned: Difficulties to find a site on map indications without an operating GPS (we
had difficulties in satellites acquisition on the GPS) , even if you have been there before.

EVA-2 Report:

EVA Duration: 40 min starting at 3 pm
EVA Crew: Pierre Brulhet & Jérémie Geoffray

EVA Goals: First EVA for Pierre and Jérémie. First EVA filmed by the media crew.
EVA Description: Climbing of the ridge behind the Hab towards the repeater where the
media crew was located (low slopes but difficulties in muddy zones in general located in the
shadowed areas)

Log Book for January 31, 2006

EVA Reports
Alain Souchier & Anne Pacros Reporting

EVA-3 Report:
EVA Duration: 120 min starting at 10.55 am for team one (Anne, Richard, Pierre) 100 min
starting at 11.20 am for team two (Jérémie and Alain) Two teams were necessary owing to

the airlock dimensions but after egress the EVA was conducted in a single team.

EVA Goals: Test of astronauts observational capacities. Geological samples collection for
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gravimetric test.

EVA Description: First experiment was to see how much strange objects could be detected
by an astronaut walking in the vicinity. 20 objects (fork, caps, copper bowls...) were disposed
on a 150 m long area behind the Hab (airlock two side). 8 objects were detected. Then the
EVA leadership shifted from Alain to Anne for geology experiments involving samples
collection in surface and 20 cm deep in order to measure later on the water content. Then the
EVA continued with general samples collection. A small coral fossil was found.

Samples: See above.

Lessons Learned: One of the helmet was not equipped with radio which proved difficult for
one crewmember.

EVA-4 Report:
EVA Duration: 90 min starting at 3:25 pm
EVA Crew: Pierre Brulhet, Richard Heidmann and Anne Pacros
EVA Goals: Long distance EVA to Goblin Valley, with film crew.
EVA Description: Exploration of the Valley of the Goblins.
Log Book for February 1, 2006
EVA Reports
Pierre Brulhet & Anne Pacros Reporting
EVA-5 Report:

EVA Duration: 140 min starting at 7.45 am (Jeremie, Richard and Alain)

EVA Goals: Excursion to Phobos Peak with the TV team; interviews and search for
blueberries detected during the out of sim trip last Monday.

EVA Description: We left the Hab with the ATV and stopped not too far on Lowell High to
shorten the EVA walking distance. On the side of Lowell Highway, in a red landscape
scattered with blocks, we were filmed by the TV team. Then we headed to the base of
Phobos Peak were we found a blueberry (to be confirmed) among fairy chimneys. We
stopped climbing at mid heigth where the Hab is in view.

EVA-6 Report:
EVA Duration: 180 min starting at 14.10 pm (Anne, Pierre)

EVA Goals: Road reconnaissance for ATV
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EVA Description: We left the Hab and took Lowell Highway until the end of the road. On the
return trip, we marked intersections of Lith Canyon and Brahe Highway roads, with stones.
We made pictures to document the intersections.

Samples: 3 fossils (possibly Gryphaea)

Lessons Learned: None

EVA-7 Report:
EVA Duration: 60 min starting at 4 pm (Jeremie, Richard and Alain)

EVA goals: Airlock egress and “first steps on Mars” for the crew with historical declaration.
The right glove with three dexterity improvement devices was used on EVA 5 and 6

Log Book for February 2, 2006
EVA Reports
Anne Pacros & Alain Souchier Reporting
EVA-8:

EVA Duration: 45 min in the Hab vicinity. Anne, Jérémie and Pierre

EVA Goals: Experimenting what could be done as outside recreation games on Mars:
playing soccer, frisbee, volley-ball, juggling, dancing (filmed by the TV crew)

EVA-9:
EVA Duration: 10 min in the Hab vicinity.
EVA Goals: Explanations on Mars modules external and internal architecture
Log Book for February 3, 2006
EVA Reports
Alain Souchier & Pierre Brulhet Reporting
EVA-10 Report:
EVA Duration: 90 min starting at 14.00 pm (Alain, Pierre, Jeremie, Richard)
EVA Goals: CRV operation
EVA Description: EVA 10 started at 2. While waiting for the helicopter, we did a rehearsal

test of the CRV (objective video validation); a bad contact appeared somewhere in the
transmitter box and led to intermittent picture; helicopter arrival during the final preparation.
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20 min trekking and second CRYV testing.
Samples: None

Lessons Learned: VRP operation with gloves

EVA-11 Report:
EVA Duration: 180 min starting at 14.00 pm (Alain, Pierre)
EVA Goals: Road reconnaissance for ATV
EVA Description: Geological sampling. Location of dinosaurs bone in Lith Canyon found
(fossils left in place). EVA 11 started at 2 (with EVA 10). Helicopter arrival above the Hab at
2.30. Very nice shots seen a short time later because the helicopter landed at Hanksville
airport and left the TV crew there. Anne and an other TV crewmember took the helicopter
back to Brice Canyon to bring the TV car back to Hanksville.
Samples: Four petrified wood fossils
Lessons Learned: VRP operation with gloves.
Log Book for February 4, 2006
EVA Reports
Crew 43 Reporting
EVA-12 Report:

EVA Duration: 70 min for Jérémie and Loic with Arnaud participating Started at 8:55am.

EVA Goals: Souvenir photos and film shooting for the TV crew. Test of the heavy
professional camera and sound recorder in space suits.

EVA Description: Walking EVA in the Hab vicinity under a low morning sun.

Lessons Learned: The bulky professional hardware can be activated with the glove
equipped with 3 rods. Actual video footage has been taken.

EVA-13 Report:
EVA Duration: 150 min for Richard and Alain starting at 10.15 am
EVA Goals: CRV 3 tests on the same cliff at White Rock Canyon where the CRV 2

experienced retrieval difficulties in 2002 (see mission MDRS 7) and test of the real time
hazcam video transmission to monitor the vehicle situation. Filming by the TV team.
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EVA Description: Two quad EVAs to the entrance of the dirt road (at the fence). Walk
transporting the CRV to the near by cliff. On the quad we used the CRV transportation device
built by the Leonardo crew in 2005. Return to the Hab when the next team is leaving. The
EVA was filmed by the TV crew.

Lessons Learned: The CRV 3 did 4 trips down and up the cliff with one temporary blockage
which was solved by a slight down motion. No overturn was experienced. The hazcam real
time transmission operated properly but the picture was barely usable in the sunny weather
conditions even with the one foot long sunshade. Too much light enters through the observer
helmet to the monitor. We will have to reuse the old photographers solution (a large black
blanket covering the head).

EVA-14 Report:

EVA Duration: 150 min for Jérémie, Pierre and Olivier

EVA Goals: Geology and Mars analogy oriented EVA at the Upheaval Dome meteoritic
crater filmed by the TV crew. First test of the helium balloon brought by Olivier. Test of the
4.5 m rod supporting a camera sending pictures to a computer

EVA Description: Three hours trip to the crater with the TV team pressurized rover.
Climbing to the crater rim from the parking. Helium balloon test with difficulties (slightly
deflated during the trip and balloon rope failure). Successful test of the rod supported
camera. The team came back to the Hab et 8.30 pm

Lessons Learned: The rod supported camera system seems stiff enough to be used on the
quads. Helium balloon deflates rather quickly.

Log Book for February 5, 2006
EVA Reports
Pierre Brulhet, Olivier Walter & Alain Souchier Rep  orting
EVA-15 Report:
EVA Duration: 120 min starting at 11.00 am (Pierre, Olivier)

EVA Goals: Second test of the 4.5 m rod supporting a camera sending pictures to a
computer.

EVA Description: EVA 15 started at 11.00 am. Pierre and Olivier went until the Hab Ridge
top to test the rod supported camera. We took pictures of the terrain around us.

Samples: 5 stones

Lessons Learned: Successful test of a glove equipped with a spur on the forefinger for
taking photos and small tools to enhance manual ability.
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EVA-16 Report:
EVA Duration: 150 min starting at 2.30 pm (Richard, Jeremie and Alain)

EVA Goals: Geological oriented EVA to Lith Canyon with evaluation of astronaut
observational capability. Training two new crew members to find the upper part of the
canyon.

EVA Description: A little less than 20 min in quad to reach the Canyon proximity followed by
a ten min walk. Nice wood fossil logs before the canyon and in the canyon cliffs. Dinosaurs
bones fragments. Fossil roots in the wash floor. Intersecting flow patterns layers. And a
beautiful landscape in the late afternoon, walking along our long shadows.

Log Book for February 6, 2006
EVA Reports
Pierre Brulhet, Olivier Walter & Alain Souchier Rep  orting

EVA-17 Report:
EVA Duration: 130 min starting at 10.20 am (Pierre, Olivier)
EVA Goals: Third test of the 4.5 m rod supporting a camera sending pictures to a computer.

EVA Description: EVA 17 started at 10.20 am. Pierre and Olivier went until the Bob's Rock
Garden top to test the rod supported camera. We took pictures of the terrain around us and 5
meter's high rock. Because the mission was validate quickly, we returned to the spot of
yesterday (Hab Ridge) and we recovered a part of the rod supported camera.

Samples: 1 green stone

Lessons Learned: Successful test of sun shading prototype for the laptop. Dexterity test
with gloves (small tools).

EVA-18 Report:
EVA Duration: 180 min starting at 2 pm (Richard, Jeremie and Alain)

EVA Goals: CRYV test on Stacy's Cake, a difficult cliff where the preceding CRV
(configuration n2) was stuck in 2002 (MDRS 7). Test of the hazcam to define the CRV
situation when it is out of sight. Reconnaissance of the beginning of Candor Chasma which is
not far from Stacy's cake

EVA Description: The search for Stacy's Cake was very long because we took the 4WD
road which is North of Cactus Road. We crossed a pass and then going down to the other
side of the hill the road disappeared. We went back to Lowell Highway and found Cactus
road which follows the floor of a wash. We reached Stacy's Cake around 3.35 pm, too late for
the CRV testing. We climbed Stacy's Cake where there is a view on the Hab on one side and
Candor Chasma on the other side. Olivier and Pierre from the Hab were able to spot us on
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the horizon. Then we went down to check if the beginning of Candor Chasma at the foot of
Stacy's Cake can be walked through. No obstacles were found and this seems a path to
Candor Chasma floor.

Lessons Learned: In most cases, time lost to find a not well identified area (or in this case a
known area through a new road) will shorten too much the time devoted to experimentation
and will lead to cancellation.

Log Book for February 7, 2006
EVA Reports
Alain Souchier & Pierre Brulhet, Olivier Walter Rep  orting

EVA-19 Report:
EVA Duration: 135 min starting at 10.15 am (Richard, Jérémie, Alain)

EVA Goals: CRYV testing on a slope where the preceding CRV/( configuration 2) was stuck in
November 2002. Test of the real time video transmission to evaluate the CRYV situation in the
slope

EVA Description: EVA 19 started at 10.15 am. We were very quickly to Stacy’s Cake by
Cactus Road through the Wash. We climbed the slope with the CRV and installed the safety
pole to which the CRYV is secured in exactly the same position as in November 2002. The
small pile of stones installed in 2002 was still there. Numerous difficulties were encountered
with the ropes more than with the vehicle itself. The ropes get entangled in the very irregular
rock layers shapes and cracks. The video emission from the CRV was well seen on the
monitor screen. The picture shows well the vehicle position and the ropes just above the
CRV but is useless to understand the ropes general situation. We had to stop the
experimentation and climb down the slope. Jérémie and Alain went out of sim to retrieve the
vehicle. We were back to the Hab at the planned time 12.30.

Lessons Learned: A solution with one single rope should be tested one day. The present
configuration has 4 ropes between vehicle level and 4m above, then 2 ropes on 4 more

meters then one rope. This lay out is intended to facilitate recovery from over hanging cliff
areas.

EVA-20 Report:
EVA Duration: 190 min starting at 02.15 pm (Alain, Pierre, Olivier)

EVA Goals: Fourth test of the 4.5 m rod supporting a camera sending pictures to a
computer.

EVA Description: EVA 20 started at 02.15 pm. Alain, Pierre and Olivier went to Lith Canyon
to test the rod supported camera. We took pictures of the terrain around us as well as of the
rock walls.

Samples: Stones, wood fossils.
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Lessons Learned: None.
Log Book for February 8, 2006
EVA Reports
Olivier Walter & Pierre Brulhet Reporting
EVA-21 Report:

EVA Duration: 45 min starting at 11.00 am (Olivier, Jérémie)

EVA Goals: 1st Test of an helium balloon. Testing of the procedure, and of the weight
support by two sort of balloon, one small, and one medium.

EVA Description: Olivier was conducting the test of the balloon, while Jérémie was filming.
The first operation of inflating, and then releasing the small balloon succeed. This small one
was only able to lift 20 g. To enhance the lift we decided to take the second balloon. This one
was test inside the hab before, and was able to lift 150g (a small camera and a battery). But
the experience fail, because the balloon take off while the link was not safe.

Lessons Learned: It show us that the balloon is a very interesting tools, but difficult to
control with the gloves. Sure link must be ready before inflating.

EVA-22 Report:
EVA Duration: 165 min starting at 02.20 pm (Pierre, Olivier, Richard)
EVA Goals: Fifth test of the 4.5 m rod supporting a camera sending pictures to a computer.

EVA Description: EVA 22 started at 02.20 pm. Pierre, Olivier and Richard went to Lith
Canyon to test the rod supported camera. We took pictures of a rock wall.

Samples: None.
Lessons Learned: None.
Log Book for February 9, 2006
EVA Reports
Pierre Brulhet & Alain Souchier Reporting
EVA-23 Report:
EVA Duration: 75 min starting at 11.15 am (Olivier, Pierre)

EVA Goals: Second test of an helium balloon. Testing our home made Mylar balloon with
camera.

EVA Description: Olivier and Pierre were conducting the test of the Mylar balloon, while
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Alain was filming. Successful operations of the Mylar balloon which ascended at 20 meters
(full rope length) but there was too much light for the camera (black and white CRV context
camera which was however already equipped with sunglasses).

Lessons Learned: We need a better camera for shooting colours pictures.

EVA-24 Report:
EVA Duration: 60 min starting at 3.40 pm (Jérémie, Alain)

EVA Goals: CRYV test #72. Test of a single rope configuration which would be better in a cliff
configuration similar to Stacy's Cake where the transition from 1 to 2 ropes and 2 to 4 ropes
get stuck in the rocks when going down. Test of a new position for the context camera. It is
localised in a container 1.3 m above the CRV looking down to the CRV. Digital recording of
the context picture with Pierre recorder.

EVA Description: Two and half trip down and up the cliff which is 15 m high. The signal is
lost when there is to much earth between the receiver and the CRV. The signal is reacquired
again when the vehicle is down the hill. Last trip down and up is conducted with the receiver
down the hill.

Lesson Learned: The new context camera position is very well suited to evaluate the CRV

situation in the slope. The single rope attachment leads to plus or minus 40 degrees yaw
oscillations (as foreseen). This should be corrected with a 1m rigid pole on the CRV.

EVA-25 Report:
EVA Duration: 40 min starting at 05:00 pm (Olivier, Pierre, Richard)

EVA Goals: Third test of an helium balloon. Testing our home made Mylar balloon with a
new camera (little DV camera).

EVA Description: Olivier and Pierre were conducting the test of the Mylar balloon, while
Richard was shooting pictures. Jérémie followed the EVA out of sim in case of difficulties with
the balloon. Successful operation of the Mylar balloon which ascended till 20 meters (full
rope length) and very good colours pictures of the terrain and the top of Hab were taken.
Lessons Learned: Stabilise the camera to have better shots.

Log Book for February 10, 2006

EVA Reports
Alain Souchier & Pierre Brulhet Reporting

EVA-26 Report:

EVA Duration: 120 min starting at 10.40 am (Richard, Jérémie and Alain)
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EVA Goals: Reconnaissance to Candor Chasma Test of the CRV in configuration 4 (the
container used yesterday to house the context camera looking to the CRV from above). The
idea is to have a very simple device to explore steep cliffs which do not need a vehicle on
wheels.

EVA Description: We found easily the part of Cactus road after Stacy's Cake. For 300 m
there was no tracks of quads (in the wash) and then Cactus road was again very visible. We
walked south to find Candor Chasma in a location explored by crew 7 in 2002.
We then proceeded to two tests of the CRV in configuration n4. The device was not
equipped with a camera for these tests. The objective was only to assess mobility and
difficulties in going down or up. The CRV 4 was tested in a rock crack communicating with a
half cave in the Candor Chasma cliffs. It went down 12 m (test 73). Then a new test was
conducted on a half cave not far from the first one. The CRV 4 was sent down 22 m and
retrieved without difficulties (test 74).
(the report included there the Cactus road cliff st ratigraphy analysis)
EVA-27 Report:
EVA Duration: 120 min starting at 02.20 pm (Pierre, Olivier)
EVA Goals: Sixth test of the 4.5 m rod supporting a camera sending pictures to a computer.

EVA Description: EVA 25 started at 02.20 pm. Pierre and Olivier went to Cactus Road to
test the rod supported camera. We took pictures of a rock wall and a little cavern.

Samples: None.

Lessons Learned: None.
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4 Experimentations

4-1 Activities planning, duration and typology andysis (comparison to NASA analysis)
4-2 Observational capabilities and exploredrea

4-3 CRYV testing

4-4 Balloon carried cameras operations and resudt

4-5 Pole carried camera operations end results

4-6 Dexterity improvement devices on gloves (or lo¢rs)

4-7 Hab lay out analysis, improvement and optimizizon

4-8 Psychological tests

4-9 Geology

4.1. Activities planning, duration and typology andysis (comparison to NASA analysis)
by Richard Heidmann

Each day we noted the time spent on 7 differenésypf activities for analysis (sleeping, personal,
social, maintenance, internal and external operafioeporting). The idea was to characterize how
time is used during the mission at MDRS, in ordemptopose possible improvements of the way
simulations are operated. And also to compare tdatewith what is foreseen by NASA analysts for
an actual mission (Marc Mc Cohen, NASA Ames, AAS438), in order to identify possible
significant discrepancies.

A first look at the data leads to the main follogiobservations:

-The mean sleeping time is equal to what is faedsy NASA, but we observe two categories
of crew members: one with a sleeping time arourtb@s, and another rather around 6 hours. We
managed this situation softly, but this leads tost@ints both in the Hab set up (acoustic isatio
and in behaviour discipline (we installed a quietipd from 11 pm to 7.30 am).

-We observe a quite stable time history for mdréhe crew members during the two weeks.

-There was almost no “free” time, and especialtylel time devoted to entertainment
(movies...). Apparently, from NASA'’s point of view is foreseen to give one free day per week,
which is equivalent to 3 hours per day. The intitngsact is that we felt no need for such freedior
“holiday™! Is this a major weakness of the simuwatj related to its very short duration, and toftt
that we were actually too busy to be representaifve long duration actual mission? This could be,
but the idea of a “free day” per week is also plpauestionable.

-We also have observed that we spent no time irbedrooms other than sleep time; we felt
not at all the desire to get alone in our own corne

-“Personal” time is quoted at 7 %, which is quiev. Significantly, most of this time was
devoted to get in contact with our far away fansiland friends through emails. All of us appreciated
this communication means, and felt even thatnase valuable than telephone.

-Productive time (internal and external activitiascount for 31 %, which compares not so bad
with NASA'’s view (28 %).

-Reporting time is a salient anomaly: 9 % of theet compared with 1 hour per day for
planning, reporting and communication with Grounoh€ol foreseen in an “actual” Mars mission.
This was really perceived by us as a heavy load anthe reason why we could not have more
entertainment time. Several reasons to that:

-the very bad performance of the Internet linkun@@rous satellites errors,
disconnections, lengthy waiting time...);

-the great number of reports (even more in owsian, as we have to translate the
journalistic report in French);

-the fact that engineering data have to be reathe different accommodations of the
Hab, whereas in reality there will be remotely amtbmatically acquired.
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Reports, reports,
reports. Too
much reports
compared to a
probable actual
Martian situation
in which a lot of
data will be sent
directly to earth ?
What is the right
repartition of
data post
processing
between Mars
and Earth ?

Reports sent during the mission:

Reports Photo Diary  Commander Engineering EVAreport Journalist Journalist Others
Date\ Checkin Report Report  Report (french)

January 29 X X X X
January 30 Science Report
January 31 Geology Report
February 1 Geology Report
February 2
February 3
February 4 Health Safety Report
February 5
February 6
February 7
February 8

February 9

X X X X X X X X X X X X
X X X X X X X X X X X X

February 10

X X X X X X X X X X X X X X
X X X X X X X X X X X X X
X X X X X X X X X X X X X
X X X X X X X X X X X X X

February 11 Mission Summary Report
Health Safety Summary Report

Engineering Summary Report
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-A good surprise, the maintenance time remainesoregble: 8.2 %. In effect, we had no difficulties
with the equipments (only a shutdown of the elegiiower generator linked to a procedure mistake
and a shutdown of the main heating system).

Crew MDRS 43 activities typolfy analysis

- Hours Percentage

Sleep 437,43

Private 105,78

Social 180,29

Maintenance 115,63

Operational/Inside 255,63

Operational/Outside 185,01

Reporting 126,96

Others 9,27

Total 1416,00 100,0%

Crew Activities
7 8

Sleep o1
Private m2
Social m3
Maintenance m4
Ops/Inside mS
Ops/Outside o6
Reporting m7
Others os

Some explanations

- Social : Common life activities as
meals and meals preparation,...

- Ops inside: EVA or
experimentation preparation, daily
briefings, psychological tests,...
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The values given above are mean values for the evasgpted Loic and for the period from the
Monday 3% January to the Friday £0of February. Thereafter are presented the valoed trew
members designated anonymously A, B, C, D.

Crewmember A

Q1 Sleep

m2 Private
m3 Social
m4 Maintenance

) Ops/Inside
o6 Ops/Outside
=7 Reporting
o8 Others

Evolution in time for crewmember A

12,00

10,00

8,00 -

6,00

Hours

4,00

2,00

0,00

1 2 3 4 5 6 7 8 9 10 11 12
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Hours

Crewmember B

Evolution in time for crewmember B

o1
m2
K]
m4
W5
o6
m7
Oos

Sleep
Private
Social
Maintenance
Ops/Inside
Ops/Outside
Reporting

Others

12,00

10,00 -

8,00 -

6,00

4,00 -

2,00 -

0,00
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Hours

Crewmember C

o1
m2
m3
m4
W5
m6
m7
o8

Sleep
Private
Social
Maintenance
Ops/Inside
Ops/Outside
Reporting
Others

Evolution in time for crewmember C

12,00

10,00

8,00 -
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Hours

Crewmember D

o1

Sleep
B2 |private
W3] Isocial
®4 Maintenance

B5| Ops/inside
B6| Ops/Outside
B7| Reporting
O8]  |Others

Evolution in time for crewmember D

12,00

10,00 -

A S ARERER

6,00 - \ v

4,00 ~

2,00 A
A <

0,00 + a—al N -

7 8 9 10 11 12
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4.2. Observational capabilities and explored area
by Alain Souchier

To predict how much surface will be explored on My future astronauts during their 500 days stay,
it is interesting to analyse how much surface weeoed during our two weeks simulated martian stay.
This analysis is concentrated on the explorationr@a the Hab excluding Upheaval Dome and Goblin
Valley excursions. Under these conditions we cotetlié1 equivalent exploration days. The distance
covered in ATVs vehicles is roughly 20 km, countogy one way for a trip from the Hab to a spot
and back, and counting also only one time for@wre did two times or more. In the same way a trip
conducted by two or three quads simultaneouslynig taken as one trip. In walking EVAs (see the
charts in 8 EVAs localisation) the distance coveeetil km in the same calculations conditions (one
way taken for a trip to a spot and return if theckr followed is the same, one track taken for aigrd
the explorers remain together, and two or morestiipthe same area are counted for one). Starting
from these values we may have an idea of the exgblarea. This exploration is more or less detailed
according to the travel mean used. When walkingganuspot details between 1 and 20 cm in a band
of plus or minus 20 m around your path, but natyialdoes not mean that every detail in this range
will be seen.. An observation efficiency coeffidieshould be taken into consideration. This
coefficient depends on the observer alertness dirddeo to the other tasks conducted in parallel ; i
depends also on the contrasts and the quantitjetts per square meter. One black stone on 100 m2
will be easily identified when among one thousatigers it will be more difficult to spot. During
MDRS 7 in 2002, when | found a 7 by 9 cm indianvedr flint stone (Fremont civilisation, 750-1250
after J.C.), 100m from the rim of Candor Chasmig, ftmt was some meters distant but rather isdlate
on a flat area with no other objects.

When on a vehicle, the objects seen will be napoeind 10 cm to 2 m in a plus or minus 200 m band
around the path.

Observational capabilities

No observational tests were conducted when dyigim ATV but during EVA 3 a test was conducted
to start assessing the observational capabiliiemncastronaut walking on the field: Twenty various
objects were scattered before the EVA on a 45° wad#or extending north of the Hab on a distance
of approximatively 120 m. The EVA was conductedwbt people. The EVA leader knew where the
objects were located (he placed those objects tim#dee other EVA crewmembers, excepted one,
knew that the goal was to find strange looking otgeThe EVA was conducted loosely around the
areas were the objects were located. Nine objeete Wound. Thus the raw result is 9 on 20. But the
EVA track did not cover exactly the objects locatiarea. Around 6 objects were probably at more
than 10 meters from the track. The corrected ropFabably 9 on 14 which is equal to 13 on 20. The
photo comparing the objects found to the objectewivere not found, shows that the objects found
are the largest and are white or “flashy” in cokun general the copper objects were not founeirTh
colour is closely matching the soil colour arouhd Hab. They are difficult to spot if there is 13on
reflection. After the EVA when we were retrievinget remaining objects, one of the EVA
crewmember remembered walking 1 m from a 6 cm aojue without seeing it.
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~ Jeremie finds a white spoon
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A visible one (it was found)

Localisation of objects to be fouhd and EVA 2 track
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The 13 on 20 score does not indicate by itselfréduiction of observational capacity by a man in a
spacesuit compared to a man without spacesuit. Weenetrieved the objects left after the EVA,
even with the map indicating the objects positiwa,had difficulties finding the 11 remaining object

It even seems that one has not been recovered.ad/mlcover 3 times the area following closely the
map to find 10 out of 11 objects.

This was naturally a first rough experimentationbgtter “scientific’ approach would be to have
circular patches ranging from 1 to 10 cm, with@lént colours. Probably the astronauts shouldviollo
a very well defined path with each object distarfcem this track being identified. The
experimentation should be conducted three timesrestdrted also with people without spacesuits to
evaluate the reduction in observational capaaitydd to the spacesuit.

pc” (CFC VU] ; ;
Objects to be detected in the field by EVA 3. Nineut of twenty were found

The astronauts observational capability was a@ssessed during EVAs to Lith Canyon were
interesting objects are located like dinosaur bares petrified woods. Four interesting location ever
taken as a reference: the dinosaur bones fragntedtdo 5 two meters wide spots on a small hill
located at the Lith Canyon upper inlet, a fivewm tmeters area full of petrified wood bits (probabl
location of a destroyed tree log) in the slope galown to the floor of Lith Canyon in the southteas
branch of the Y by which the canyon is startinépssil log protruding from the cliff 5m high in thé
south east branch and the fossil tree roots locateéde canyon floor in the same area. The EVA
leader who knew already the fossils position cotetliche EVAs members very close to the
interesting points telling that fossils were todaen. This small experimentation was conducteaduri
EVA 11 (EVA leader + one crewmember), EVA 16 (EVéatler + two crewmembers), EVA 20
(EVA leader + two crewmembers, one being alreadyettand the other one discovering the area)
totalizing a number of 4 crewmembers on which tkigeementation was conducted..

The dinosaur bones were never found probably becthes crewmembers were expecting objects
looking more like bones and not fragments whichiargeneral 5 cm wide. The fragments colour was
however conspicuous: grey blue on a light pink.soil
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Typical dinosaur bones fragments
(left) and macro photography of a
dinosaur bone (under)

The
dinosaurs
bones have a
distinctive
colour but
have to be
looked at
carefully to
see the
fibrous
structures
demonstra-
ting that
they are
indeed
bones.

Two crewmembers spotted the petrified wood fragsénthe slope to Lith Canyon floor.

One crewmember found the petrified log in the ahfthe upper part of Lith Canyon and found even
an other one not far from the first one. This cremmber which also saw the petrified wood fragments
has a special interest in geology and is probaldyentrained to search for interesting geological
features than others. The EVA crewmembers obsenaltcapacities are naturally strongly dependant
on their training and field of expertise.
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On the I the fiI of petrified wood fragments n the slope goin dowﬁ‘ to Lith Canyon floor.

On the right a photo showing the petrified wood logred arrow) in the Lith Canyon upper part
cliff.

oa

Nobody found the petrified wood roots in the Litlargon wash floor. Otherwise we spotted some
previously unknown features as a small log in ahnjast up on the flats above Lith Canyon and a
very large log in a cliff, detected from 50 m awasther down in Lith Canyon.

The petrified tree roots in the Lith Canyon
wash floor were unnoticed (left) but a
distinctive feature as the fossile log in the
cliff is seen from far probably because of its
color and shape (under).
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Explored area

Bearing in mind that in an area covered at a setalle in a walking EVA or at a larger scale from a
vehicle, is not covered at 100%, the areas we eoveuring 11 days are the following:

- Detailed coverage (walking EVAS): 11x 0.04 = 0.44%k

- Coarse coverage (ATVs): 20 x 0.4 = 8 km?
The walking EVAs are also allowing coarse explamatPO0 m around the track followed, but the
length to be taken into account is smaller bec#iuséracks followed are often less than 200 m from
each other. The distance covered without 200 mlawes evaluated at 7 km. Thus finally the coarse
explored area may be evaluated at:

- Coarse coverage (ATV + Walking EVAS) =27 X 8.41 km?
During mission MDRS 7 the evaluated values werd fbdays:

- Detailed coverage (Walking EVAS): 0.4 km?

- Coarse coverage (ATVs + Walking EVAS): 13 km?
The MDRS 7 values are very close to the MDRS 48esl

As a comparison the area limited to the Southrdad 24, to the East by Candor Chasma to the

North by Lith Canyon and to the West by Skyline Rextends on 80 square km. Then the question is
which percentage of such an area has to be coasplgred and which percentage has to be explored
in detail to consider that the area has been «cthyr» covered. The local geology and particul&nky
presence of layers, also the similarities in fes$ir the same layer, gives to the ground a fractal
characteristic which means that you can preterightov the globality while knowing only a part. May
we suppose that a 100 % area coarse knowledge wedhhiith a 10 % detailed coverage would be a
very good result ? In this case we would have né@&@edays (MDRS 43 results) or 74 days (MDRS
7) to cover coarsely the 80 square km defined alaonk 200 days (MDRS 43 results) or 240 days
(MDRS 7) to cover in detail 10 % of the area.
For a 500 days typical Mars mission, the coarseei@me would be thus in the order of 500 km?2 and
the detailed coverage of 20 kmz2.
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4.3. CRV testing
by Alain Souchier

'-I_-. -
——

On Mars as well as on earth or other telluric plane
cliffs and steep slopes are areas where the ground
provide direct access to layers and rocks whiclehav
been produced by hundreds of million years of
geological , meteorological and biological
(eventually) history. With exploration lengths the
order of 100 m in the line of slope, crossing the
various layers, a lot of information may be gathere
on a planet history.

To be able to observe a ground which is not
obstructed by debris, the slopes to be explore@ hav
to be between vertical (90°) and around 45°. A rove
using wheels for propulsion cannot travel along th
type of slope. One solution is to use a cable
suspended rover. This rover may be entirely
autonomous with a up hill anchorage provided by an
other rover or be operated with more or less
autonomy by astronauts operating on the up hié.sid
Some Mars exploration artist views are showing
astronauts in space suits suspended to ropes

Picture NASA - Pat Rawlings

and exploring a vertical cliff. If such a difficutiperation is ever attempted, it will be only bessma

cliff exploration rover will have found a worthwhifeature to be observed , analysed or retrieved !
Starting from the above considerations and ackribgutey that the cliff rover problems have

seemingly not been addressed by space agenciegamigms, Planete Mars Association members

decided in summer 2001 to explore the difficultadsmobility along a steep slope for a cable

suspended rover. Main requirements were the aliditpperate on slopes between 90 and 45°, the

ability to deal with the highest possible obstadaghe way down or up and particularly to be dble

be retrieved and brought back up the hill in thobstacles conditions and even in case of over

hanging parts in the cliff. A secondary requiremeas to test what would be visible with a camera on

board and devices to measure the size of featisisevin the camera field.

The CRV 1 before
a test in Vernon
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CRV 1 general configuration

The CIiff Reconnaissance Vehicle, or CRV in sh™RP in French), is by no way a vehicle designed
for actual operations on planetary grounds but @ntfemonstrator to test the best configurations to
fulfil the above requirements. The geometrical auniations experimented as well as the size bear
probably a strong similarity to a future operatibmehicle but other (lighter) materials would Iz=d

as well as smaller space qualified equipments. Atgoassembly process to build or deploy in the
field the vehicle would be much more simplified. eTICRV in its present configuration has no
autonomous mobility and is lowered and brought bapk manually suspended to a rope. An
operational vehicle would surely be operated witrekectric windlass. The operating process implies
that the cliff or slope has to be accessible frvova.

The CRV main payload is a camera although othelopdg may be envisioned.

Three different CIliff Reconnaissance Vehicle (CR¥nfigurations have been tested at the MDRS
since 2002: CRV 1 was tested during MDRS 2 by &ilkawidowicz (February — March 2002).
CRV2 was tested during MDRS 7 by Alain Souchier (®&mber 2002). CRV 3 was tested during
MDRS 23 by Anne Pacros (February 2004), during MOERSby Edwin Loosveldt (March 2004),
during MDRS 39 by the Leonardo crew (April 2005daturing MDRS 40 by Anne Pacros and her
Monalisa crew colleagues. Thus MDRS 43 was the rdbavexperimentation in Utah for the CRV
vehicle family.

The CRV 1 was a 4 wheel configuration, with a mafs8 kg. When upside down the vehicle was
designed to slid on ski type structures. The CR\A@ the same general configuration with the use of
some lighter structures. It was 5 cm larger than@RV 1 and had a real time video transmission to
send to a receiver up the hill the picture takemalmpntext camera (or hazcam) or by the main camera
looking at the ground. The mass was increasedStc@®. The CRV 3 is a totally new design based on
2 big wheels. The vehicle rolls on these wheelsnevben it is upside down. The vehicle mass is
4.075 kg (including the main camera loaded witrevidape and battery). Without the video emission
box, the mass is reduced by 0.555 kg. The configuravithout the emission box was used for
missions MDRS 23 and 26. The emission box was ewdhicle during MDRS 39 and 40 but was not
used by the crews. Missions MDRS 23, 26, 39 anthd® concentrated on mobility demonstrations.
The CRV objective for MDRS 43 was the context camese optimization. In the nominal
configuration the context camera located on theickehs looking upwards to give the operators
information about the obstacles above. This maydeful to ease the vehicle retrieval. Also the
upward view may bring information on the ropesiaiion (entanglement, twists, ...). The context
camera is linked to the emitter by a long wire. e camera can be installed elsewhere on the
vehicle looking to other directions. A small comii was also provided since mission MDRS 39 to
house this camera somewhere along the ropes fonm&dooking downward to the vehicle from a
position located some meters above. The searcanfaptimum location was one of the CRV MDRS
43 mission objectives. The other one about contextera use optimization, was to see how the
information from this camera could be used by tlperating astronaut to facilitate the vehicle
operations. And naturally mobility demonstrationsrgvalso an objective. Particularly as the opegatin
crew member had experimented the CRV 2 during MDORtBe CRV 3 could be used on exactly the
same locations as the CRV 2 to demonstrate improwaallity (or not).

During the mission preparation phase in DecemberGRV was reassembled for some testing. The
reassembly time was measured at 5 hours and 50enimcluding the repairs (the preceding tests
were the one conducted during MDRS 40). Subtradtiegrepairs duration, the assembly time was 2
hours and 20 minutes. During MDRS 43 the assentbiyesi the T of February working partly at two
people (3h25mn cumulated), continued th&(2h28 cumulated) and ended tH&(30mn) cumulating
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6 hours. This includes video testing and also ihal fEVA preparation which implies batteries
charging, adhesive tape bands preparation (préands with 3 cm tips fold parts to allow catching
with heavy gloves), anti roll rods, safety pole danmer conditioning in a configuration ready for
the trip.

x 75 cmdiameter mﬁels
60 Cm.width May-be_ desaBEeMBTed in 3 pal’ts
-betweenm Wieels.. for trar}s)onatron

ontext camera :
1and video emitter

Cliff Reconnaissance Veie n°3 main features (CRs ' at WhiteRoany). |
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CRV experimentation general presentation (black andwvhite pictures from test 72 on the hill
south of the Hab transmitted by the context camera

RS 22
delal h"ng

LE VEHICULE DE RECONNAISSANCE DE PAROI (VRP)

Apres |es essais en Utah du VRP 1 (2002), du VRP 2 (2002), du VRP 3 (2004 et 2005), la mission
MDRS 43 marquait la 7éme campagne d'essai d'un VRP en conditions de mise en ceuvre martienne
simulées. L'objectif principal était I'utilisation de la caméra de contexte et de sa vidéotransmission temps
réel pour évaluer |a situation du véhicule dans la falaise.

Camera de contexte
et émetteur vidéo

MONTAGE DU VRP
LA BALLADE DU VRP

LE VRP EN ACTION
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CLIFF RECONNAISSANCE VEHICLE TESTS DURING MISSION M DRS 43

TEST
NO

68

69

70

71

72

73

74

DATE

3 Feb

3 Feb

4 Feb

7 Feb

9 Feb

10 Feb

10 Feb

LOCALI-
SATION

Small hill north
of the Hab down
the Hab ridge 5m

Same Same
White Rock
Canyon 8m

Stacy's Cake 10m

Hill south of the
Hab;west side. 12 m

Candor Chasma.
North rim. 870 m

from the west

side entrance. 12m

Same location.
50 m south. 22m

HEIGHT

DIS-
TANCE

same

10m

15m

12m

22m

COMMENTS

EVA 10-11. First test to check the real time video
probable battery loading problem: picture reception

context camera box is opened. Media helicopter arri

the test. Main operator:Alain

EVA 10. Operators: Richard and Jeremie

transmission;
only when the
val just before

EVA 13. Same location as test 12 (CRV 1 - 2002) and 24 (CRV 2 -

2002). 4 trips along the cliff (same track). No dif
difficulties were encountered for test 24. Test fil
crew. Picture reception but nearly no details visib

ficulties where
med by the media

le. Tests

afterwards have shown too much light for the camera . Main

operator: Richard.

EVA 19. Same location as test 29 (CRV 2 - 2002). Di fficulties in

positionning the receiver (suspended to a rope: har
position in the very rough configuration of the cli
lower the vehicle: the transition points from 4 to

1 are entangled in the rocks. Same difficulties to
Strong deformation of one of the wheels. Retrieval
the bottom of the cliff (as in 2002). Video signal

the whole test. Clear picture (context camera equip

d to change
ff). Difficulties to
2 ropes then 2 to
rise the vehicle.

out of sim from

received during

ed with

sunglasses) but the camera looking up does not give useful

informations on the CRV situation. Operations by Ri

and Jeremie.

EVA 24. Test of a modified configuration: only one
vehicle (following precedent tests results) and con
located in a container 1.3 m above the vehicle alon

(preplaned experimentation). The received picture d

CRYV situation. It is recorded on Olivier's hard dri
reception in the middle of the track (obstacle by t
this round hill) then the picture is acquired again
reaches the bottom of the hill. + and - 40 °yaw os
foreseen) linked to the one rope configuration. Two
down the hill. Operations by Jeremie and Alain.

EVA 26. Mobility test of a preliminary configuratio
which will be optimized for quasi vertical cliffs.
small container used in the preceding test to house

camera. 4 tests already conducted before the missio
is sent through a 1.5 foot wide crack communicating

chard, Alain

rope tied to the
text camera
g the rope
epicts well the
ve recorder. No
he ground on
when the CRV
cillations (as
and a half trip

n of CRV 4

The vehicle is the

the context
n. The CRV 4
with a half

cave in Candor Chasma cliff. Operators: Jeremie and  Alain.

EVA 26. Same configuration. Test along an other hal

Candor Chasma cliff. Two trips down.

fcavein
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Tests CRV 68 and 69

During the first testing around the Hab (CRV tedithand 69 the3of February) we had difficulties

in the context camera pictures reception. The pectvas acquired only when the context camera box
cover was opened. There is no clear explanatiadhab Tests conducted in the Hab afterwards have
shown a bad contact around one of the switcheditaity it seems that battery one was not well
charged or discharged for an unknown reason. fwileiak charge situation, the operation is sensitive
to a better contact anywhere. The battery finalrgihg was conducted the day before and some
difficulties were encountered at that time. The CBNMerwent its final preparation the third of
February between 12.15 and 12.25. Normally thel fip@eparation implies testing the video
transmission but the notes taken this day doeallmt to tell that this testing was done or not.

Use of the CRV during EVA 10 and 11 was decidethatmorning briefing. The main objective of
EVA 10 and 11 was to have an EVA going on at threetivhen the media helicopter would fly above
the Hab area. So the rehearsal experimentatidmeo€RV was decided as a way to have an EVA busy
for some time around the Hab. The helicopter wasitee at 14.45 and, for margins, the EVA was
aimed beginning at 14.15. This EVA schedule wakWe#d and the helicopter arrived around 14.40
when we were just ready for a CRV testing. We cotetli the CRV test 68 to be filmed from the
helicopter and then Pierre and Alain left to gokotw the Hab and drive the ATVs along Lowell
Highway also under filming from the helicopter. Te69 was conducted by Richard and Jeremie. The
CRYV tests 68 and 69 were conducted on an easy almp@o special difficulties were encountered in
mobility.

The helicopter arriving during test CRV 68
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CRYV test 68 on the lower part of
the Hab ridge as filmed from the
helicopter.

Test 70

During the following test (CRV n° 70) at White ro€kanyon the % of February, the pictures were
very difficult to see. A dedicated test the foliagy day showed that the landscape outside is tightor
for the camera. This was not visible in testingyatnon under winter lighting conditions. For tedt 7
the camera was equipped with sunglasses whichdthesproblem.

The White Rock Canyon test was conducted exacttiieasame location as an other CRV test (CRV
in configuration n° 2) in 2002. During the 2002ttde CRYV retrieval was very difficult (blockage of
the biconical device at the transition level betweke two ropes and the single rope in a cleft,
blockage of a rear deflector on a local overhangwmgereas the present CRV in its configuration 3
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proved easy to operate. This test was documentabebgnedia crew. Four up and downs trips were
conducted on the same path during test CRV 70.

CRYV test 70 at White Rock

13:37 Ui =ttt s PEEET

the right: Richard operating the CRV and Alain looking at the pictures sent from the CRV
on the TV monitor.
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i 70

¥ A

-

Lowell Highway

The df localisation

End of CRV retrieval on the
right. From left to right: the
ropes roller box in Richard
hands, the blue video receiver
box on the ground, the
monitor and battery box with
the sun shade and the CRV
itself.

Photos taken on board the vehicle during CRV 70Daespresented at the end of this chapter.

CRV test 70
transposed on a
Martian cliff in
Victoria crater
respecting
astronaut, CRV
and cliff size
(NASA
photograph by
Opportunity)
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Test 71

One new difficult test was then programmed for\thhicle the # of February on the “Stacy’s Cake”
cliff where the CRV in configuration n°2 failed #002. The vehicle was then stuck in the middle of
the cliff (at the bottom of the vertical part oktbliff but up on a 30 degrees slope). We had tmge

of sim to retrieve the vehicle, accessing by theeloside of the slope. We conducted the test 71
exactly from the same point as test 29 in 2002. pitee of stones used in 2002 to consolidate the
safety pole fixation in the ground was still thefdne same blockage happened to the present CRV
with first a lot of difficulties coming from the dnsition from one to 2 and 4 supporting ropes
(difficulties to go down). The picture from the ¢ert camera was received during all the test howeve
only 5 s every 10 s owing to an uncontrolled chaogehe monitor command (introduction of an
automatic sweeping between inlet channels one aj. tThe mishap was explained in post test
verification. In test 71 the context camera wasking upwards and the picture was found not very
helpful to evaluate the vehicle situation. Also tl@minal operation of throwing the receiver box in
the upper part of the cliff to be in direct viewtlwihe vehicle was difficult as well as the retakwof

this receiver. Solutions with the receiver on eefuhve to be examined.

£ TR # I Localisation of the CRV 71 test.
7 'y e UL {z ) This localisation was purposely the
: SN . .
v, ' o same as test 29 in 2002 which was

; e A & 4 3 o " o ! conducted with the CRV 2.

At Y

Beginning of
Cander Chasma

Down the first vertical part of the cliff the veleovent side way with a 90° yaw angle on a smatyve
rough slope and the attempts to bring it back waersuccessful. The right wheel suffered a strong
deformation as well as the anti roll rods. We hadd down, get out of sim (Alain and Jeremie while
Richard under a one week strict simulation rulet Kalp sim), climb the slope (knowing from MDRS

7 experience that it could be done) and reachHervehicle. It appears that the transition from one
rope to 2 then 4 ropes may be a cause of entangtameocks. This configuration aims at facilitagin
the ride up the hill, mainly when there are ovegsafrom which the vehicle could come on its side.
The area with 2 ropes selects upright or upsidendpesition when coming up from an overhang and
eliminates lateral positioning. In this case it veaisobstacle on the ride down and one rope sokution
should be experimented when no overhangs are etezedron the cliff.

In the post test examination the CRV main axis feasd bent on one side (11 mm on 200), one of
the spokes had to be replaced, 3 reinforcemertteeattachment points between the spokes and the
hub had to be reglued on the right wheel. But dc@ted in the vehicle description at the beginrhg
this chapter, the materials used are not pretertdibg “space flight type advanced materials”.
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Stacy S Cakey a very dlffICU‘|t cliff for the CRV. On the Ieft the vehicle is st|II under control On
the right the vehicle as found by the retrieval tem. The right wheel is deformed, the anti roll
rods are bent.
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On the left Alain and Jeremie reaching the
CRV. Under, the CRV situation as found by the
team. The ropes are entangled in the rocks.
This is the ropes area were the single rope has
transitioned to 2 then to 4 ropes in order to
position the vehicle on its wheels when coming
back up from an overhang. In this case the
transition between 1, 2 and 4 ropes has been an
obstacle to a smooth ride down.
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The bent left wheel after test 71 The bentght wheel after test 71 The bent main
axis after test 71

Photos taken on board the vehicle during CRV 7tlalespresented at the end of this chapter.

Test 72

After the post test 71 repairs, some modificatiorese tested the™of February on the small hill
south of the Hab: first a one rope supporting sotutvas experimented which led to yaw oscillations
(predicted) at around + or — 40° which did not @temed the test. The final solution should be \aith
rigid part on the first metre above the CRV. Thhes yaw oscillations should be reduced. Also a new
position for the context camera was experimentefbr@seen in the experimentation plan: for test 72
the context camera was localised in a small coetdir8 m above the CRV attached to the main rope.
This position gave good views of the vehicle duiitsgoperations. The experimentations will continue
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with this solution. The hill on which test 72 wasnducted is very smooth so no difficulty was
experienced in the vehicle mobility.
i _

- < N ey 5
F "}‘R_?i“kfg_’ oY B

N

CRV 72 test
localisation. CRV 68
and 69 tests

i localisation also
indicated

The round shape of the hill stops the video sgnaéception after some meters. The context
camera is located in the yellow cylinder 1.3 m abavthe CRV (right).

As the slope transitions progressively from hortabmo vertical there is rapidly a thick layer dafils
between the emitter and the receiver and the \sitgeal is lost. When the vehicle reaches the bottom
of the hill the receiver is again direct line ofjisi from the emitter and the video signal is again
received. During all the test the video signal wesorded on Olivier's hard drive Arcos recorder. A
half down and up trip (8m) was first conducted ¢fuverification that the loss of signal was onlg th
result of ground absorption) then 2 down and ygstan the full cliff length (15 m) were conducted.
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The plcture received up the hill (left) from the cotext camera and recorded (middle) on the
hard drive. The X cross is the grid protecting thecamera lens. On the right the CRV and 1.3m
on its right the context camera yellow container.

On the left preparatlon of CRV test 72 seen by theontext camera. On the rlght one of the +or
40 ° yaw oscillations of the vehicle linked to thsingle rope attachment point solution.

The vehicle on a change of slope WhICh leads torarismission black out when there is too
much soil between the emitter and the receiver. Othe right the transmission is degraded.
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ceiver.
On the right, back to the top, the CRYV is portraying the operator, Jeremie.

Test 73 and 74

The small container in which the context camera Wwasted during test 72 is seen as a future
configuration 4 for a CRYV for steep cliffs where eds are not needed. This configuration was tested
already in France (mobility tests 62 to 65 thd' i December). The CRV 4 is only in a mock up
configuration (no camera inside, only a represematveight). This configuration was tested at
Candor Chasma the 10 th of February. During tesh@3CRV 4 mock up was sent down in a 50 cm
wide crack in the ground communicating with a hadfe (arche) in the Candor Chasma cliff. The
CRV 4 went down 12 m in this test (measured fromitidications along the rope) before reaching the
ground. Fifty meters farther south, an other haifecis located in the Candor Chasma cliff. The CRV
4 was sent without difficulties at a depth of 22tiththe cave floor. Three down and up trips were
conducted.

m———

CRV test ne 73 doWh' 12 mfn a crack" till t'he>bottom3f a h

i
alf cave in the cliff.
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0 &

CRV test n° 74 down 22 m along a
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The southern 'arch a The arches Iocalrstion in Candd&hasma cliff

| These last years photos have
been obtained showing
interesting Martian features

| caves or arches as shown
. there. This structure in

. Tartarus Colles is a lava
tube with a collapsed ceiling
excepted in one location
which remains as a large
arch. This arch has roughly
the same dimensions as the
one in Utah Candor

Chasma. It is 40 m wide and
20 m deep.
(NASA/JPL/UofA - Mars

Reconnaissance Orbiter)

.rl.-."’

In 2007 Mars Reconnaissance Orbiter took prcturefujeep pits wrth vertrcal parts and probable
overhangs: On the left on Arsia Mons (150 m in diamter), in the middle and right in Tharsia
(250 and 170 m in diameter). (NASA/JPL/UofA)
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Various comments on the CRV operations

For CRV transportation on the ATV we reused theiaebuilt by the team Leonardo MDRS 39 in
2005. We had to re-screw the main supporting rod®me occasions.

The CRV supporting device built by crew 39. It
includes a box to carry the receiver box, the anti
roll rods, the safety pole, the hammer. Velcro is
used for main axis fixation with tape redundancy.

The CRV operations on the field were facilitatedtbg dexterity improvement devices implemented

on my right glove (see dedicated chapter). The halwes of the anti roll rods have to be secured by
adhesive tape. Before each CRV EVA, various lengthspe were prepared with 3 cm of tape end

overturned and stick on itself. These tapes wamedton the reception box cover. Thus for securing
the anti roll rods or for any other needs, thepedavere available and could easily be grasped with
the thick gloves used with the space suits.

e T

Pre-cut strips of tape ready to be
grasped with thick gloves on the
receiver box cover.

There is four main batteries to operate the CRVesyqplus batteries in the 2 lasers and in thehtorc
light. Two 6 V batteries are in the emitter box the CRV, one in the main camera, and one 12 V
battery in the receiver box. When fully charged 12eV battery has an autonomy of only 40 mn (in
continuous mode and more in intermittent mode) bseathe TV monitor has a rather high
consumption (15W / 1.2 A). The others 6 V battehase a far longer autonomy. The CRV operations
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check list indicates that after initial testing timenitor should be off when the context cameraupéct

Is not needed. This procedure was used and no pEiwetage was noticed during CRV operations on
the field.

Globally the testing conducted on the CRV duringsiun MDRS 43 have been improvement tests
(either in the vehicle configuration or operatioasll also mobility tests. This is not representatof
what would be the operations of a CRV type vehwe Mars where it would be used to spot
interesting areas. We have not used in our sinuldtie vehicle for this purpose. We could have done
it, choosing cliffs for their geological intereshcathen analysing the pictures to detect intergstin
features but our objective was mainly to improve ¥kehicle behaviour and operations not to check its
usefulness. However videos were taken during #3t@Vhite Rock Canyon) and 71 (Stacy’'s Cake).
They are presented in the next 8.

Also what was representative of a true martianasitm is the vehicle operations which were
conducted in full simulation. There was no spedifficulties during these operations whereas it has
to be considered that a true operational vehicleldvthave a better operability than our prototype
demonstrator.

MDRS 43 CRYV pictures presentation

The on board camera was activated during tested@a. Photos captured from the video are
presented thereafter for those two tests.

- CRV test 70 at White Rock Canyon:

7 ,,?:}

On the left the camera has just been started (at #000.13 in mn and s) . On the right the two
operators seen by the vehicle at the beginning die descent (T0+8.40) .
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On the left the two laser spots, 20 cm apart, to @ a size reference for objectsm the freld of
view, may be seen in the picture upper part (TO+88. During this CRV 70 test, the left laser
stopped operating at the beginning of the descer@n the right: looking under an overhanging

On the Ieft Just underthe roverhanglng appearsthaehlcleshadow (T0+9 19) On the right, as
the platform supporting the camera is free in pitchoscillations, the camera is momentarily
Iooklng upwards under the overhanglng part of the Bff (T0+9.20).

On the Ieft alternate Iayers of sandstone and o}a(T0+11 36) On the rlght the plcture shows
thin white layers: salt or quartz? (T0+12.41).
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On the left, in the lower part of the picture a gren area of clay is visible. The right laser spot
may be seen in the upper right (T0+20.22). On thaght a harder sandstone layer is protruding
from th cliff (T+39.29.

1s

Looking temporarily
sideways the CRV
sees the bottom of
White Rock Canyon
(TO+ 39.40).

At T0+40.30 the vehicle is again at the top of thdiff. The camera is stopped at TO+50mn.

The pictures taken on board may be assembled kb &photographic map of the cliff as presented
thereatfter.
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These photos show the first 1.5 meter of the White
Rock cliff from the upper part (flat rock upper left)

to the overhanging (down right). The pictures
clarity is somehow reduced by a black streak
coming from something stuck on the container
porthole and from the vehicle shadow which
position is changing from one photo to the other .

Overhanging
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An other vertical panorama of the White Rock
Canyon cliff with the blue receiver box at the
top.

Overhang

Alternative layers of clay
and sandstone
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- CRV test 71 at Stacy’s Cake:

tt§§5£ (grﬁrar time eren

. e ¥
P ReERD PRl

The two
laser spots
visible in the
upper
quarter of
the picture
are 20cm
apart
(TO+54.30).

At TO+54.34 arrival on a small platform
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rough terrain (TO+1. 01_

"'””””"'MWWW"'

maII overhanging (T0+1.03.02) On the left one half anti roll rod sebarated
from the vehicle (T0+1.03.30)

Loss of the plastic circle around the camera contaer porthole (T0O+1.04.36 and 38). The vehicle

is stuck at the same place and will not move a ldespite various attempts.
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A

View opposite to the cliff towards Henry Te cliff abe (TO+ 1.30) B
Mountain (T0+1.19.04)
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Retrieval intervention
out of sim (T0+1.43.12)

4.4. Balloon carried camera operations and results
by Olivier Walter and Alain Souchier

Starting from his personal experience as archit@livjer Walter proposed using a balloon carrying a
camera to map the terrain during EVAs as well agsitodng crew activity. In the architecture area of
activities, such a device is used to map areashndrie not flat or difficult in access or havingealdy
buildings on them.

We had naturally to provide a helium bottle in Sadke City. John Barainca from Salt Lake very
kindly organized the operation and brought theledti the Comfort Inn where we found it at our
arrival, thus sparing a lot of time for the stafrtoor mission. The bottle was brought to MDRS with
the first trip of the crew in the Mars Society blmeck. Olivier Walter arrived at the MDRS th& 8f
February carrying the balloon, the camera, theiveceand the hard drive Arcos recorder. Testing
started the same day inside the Hab includingtinfiathe (small) balloon. However it appeared soon
that there was a defect probably in the cameratwhés also a built in emitter. A picture was seen
briefly on the recorder screen but we were not &blget it again. The reception on the CRV receiver
and monitor was attempted but, after some pictadkcations, the same negative results were
obtained.

First test of the balloon (left) and unsuccessfukesst of picture reception on the receiver and hard
drive recorder (right).
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The following day, during EVA 14, the balloon waariied to the rim of Upheaval Dome Crater for
first in sim tests. However a small deflation o thalloon did not allow lifting the load of the cara
and as the helium bottle was not carried in the ttie re-inflation was not possible. The EVA then
proceeded to testing the pole mounted camera.

The balloon in good shape before EVA 14
(left) and in a poor shape at Upheaval Dome
(under).

_______

The balloon experiment came to its lowest poinirduEVA 21 the & of February. As the only way
found to have an operational camera was to usedhtext camera box from the CRV we needed
extra lift. The CRV context camera box has a m&€6 g mainly because of the batteries mass. The
EVA 21 had the objective of measuring the maindumall lift as well as looking at the possibility of
adding the extra lift of large plastic bags to thain balloon. The main balloon lift force was fousid
150 g (1.5 N) and the plastic bags lift force wasnfd at 20 g. A large cluster of plastic bags would
have been needed to complement the main balloorder to lift 500 g! Anyhow during the EVA the
main balloon was lost. What went on afterwarddijrtally succeed in taking pictures from a balloon,
is a good example of what can be achieved by wsmagable materials and some creativity at MDRS
and this lesson probably applies too to actualréuplanetary explorations. As we had two Mylar
safety covers we decided to build a new balloohdryding together the two covers with an adhesive
tape with two bonding sides. Olivier built the nbelloon the 8 of February and inflation tests were
conducted in the evening.
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EVA 21 tested the lift capacity of the balloon
and a plastic bag (left).

Under, it is not the moon, but the main

balloon escaping to an unexpected exploration
on its own of the upper atmosphere

Olivier building a new balloon from
Mylar sheets (under). The &' in the
evening (9.45 pm) the new balloon is
ready (right). The CRV is in the
forefront.

The new balloon was ready for EVA 23 tHB & February in the morning. The EVA was conducted
by Olivier Walter and Pierre Brulhet with Alain Sdher out of sim in order to step in the process in
case of difficulties. The payload was the CRV cghtamera and emitter box which amounts to 500 g
mass. The context camera was equipped with sumgldsdowing the lessons learned from the CRV
testing. The payload was attached by two ropesheatbialloon lower corners but with only one
attachment point at the box level. This alloweddantation of the box around the vertical axisahhi
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was disturbing for pictures viewing and still cajetst The pictures were received on the CRV black
and white monitor as well as recorded on Oliviéisos hard drive connected on the “out” port of the
video monitor. The balloon was secured by 2 ropas, attached to one of the lower corners and the
other one to one of the upper corners. We left Had with the balloon already inflated. Two
astronauts and the balloon could hold inside tHeck rather easily. This would not be the caseaior
actual martian balloon which would need a volumetiies bigger (so 4.25 times bigger in every
dimension) . The calculation shows easily thatltaboon volume has no relation with the gravity but
is only proportional to the atmospheric specifingley. Naturally the payload could be miniaturised
and reduced from the 500 g we had to around prglid® g. In this case the balloon volume needed
would be only 15 times the volume we had, and tineedsions would have to be only 2.5 times
bigger. Anyhow the inflation would have to be dangside.

s

Two astronauts and a balloon in the airlock  Th balloon and the CRV box as payload

(not possible on Mars, the volume would be  Othe left the two ropes, one linked to the

far bigger). On the ground the CRV box. uper part, the other to the payload
support lines. The Babn is slightly
deflated.

We needed a total of four inflations during the E\WW®e quickly discovered a hole in the mylar not far
from the inlet tube. This hole came from the fluitethe mylar skin during the inflation. We usetkeo

of the pre-cut adhesive tapes which were on the @&¢iver box to close the gap. After a second
inflation, we discovered an other hole at the sémation but on the balloon opposite side. The same
remedy was applied. After a third inflation the lbah was guided by the two crewmembers in
simulated spacesuits to fly over the Hab. Afteniedtinflation a trip was conducted in the flateand
including a trip of the balloon above the obsermato
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After the EVA the picture examination showed thHa pictures were still a little too bright. It was
decided to take as a payload for the next testyd®semini DV video camera. The camera would be
started before the flight. No emitter would be ysind video being analysed after the EVA. Also
using the mini DV camera had the advantage of aicgucolour pictures whereas the camera used
during EVA 23 sent black and white pictures.

After a new leak repair the balloon was ready f9/AE25 which started at 5 pm in the sunset. The
operators were, as in the morning, Pierre Brullnek @livier Walter. Richard Heidmann was also in

the EVA team in spacesuit and Jeremie followed, afusim, to step in the operations in case of
difficulties. The three astronauts and the ballgoartially inflated) could fit in the airlock; Hower

one of the astronauts was sitting on the airloaugd during the depressurization simulation. The
balloon and payload attachment points were the s@n@ the morning EVA. As the payload was

attached in single point, rotations of the camera Wwere also experienced. Pictures of the Hab roof
were taken and a total of 20 mn of video were réedr
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Three in the airlock with a partially
inflated balloon. One of the crewmember
has to sit on the airlock ground.

Preparation for inflation (left). The red
helium bottle is on the right. Balloon
inflation in spacesuit (under).
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The balloon and payload attachment in fe balloon and its operators in a Martian light
the same configuration as in the morning
EVA but with a mini DV camera as payload.

The balloon altitude was limited to 20 m
by the ropes (left). Picture obtained when
flying above the Hab (under).
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The 10 th of February the weather was too windyaltow a balloon oriented EVA. The final
improvement which we wanted to test was the carbexastabilisation in rotation. The %@vas used

to prepare the new suspension device for the cabweratwo ropes at the two lower balloon corners
linked to an horizontal rod supporting the camera i its middle.

The new camera box fixation to
avoid rotation around a vertical
axis.

The 11" of February was a “out of sim” day because wetatiacleaning the Hab and the spacesuits.
So a “out of sim EVA” was conducted by Pierre Beiltland Olivier Walter around the Hab. The
balloon was driven along the following path: abdkie Hab, the dirt road near the Hab, back to the
Hab and ATVs, the observatory, the flats near tlad,Ha small valley in the Hab ridge, the flats
around the Hab, back to the dirt road, the ATVs,ghgineering zone, and back to the Hab. 35 mn of
video have been taken including 25 mn in altitutige video has been used to produce nice pictures
which has been assembled in photographic mapsHeesafter).
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The astronomical observatory

The Hab as seen from above at 20 m
altitude (left). Some pictures of
gullies around the Hab (under). In
most cases the picture scale cannot
be guessed. Same type of landscape
could probably be photographed
with field of views of some square
kilometres whereas the field sides are
here at around 10 to 20 m.
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Hab area photographic map from
the balloon. The Hab ridge slope
is in the upper part

q! E 10m
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Zoom on the right gully.

Zoom on the left
gully.
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The Hab area: from the
astronomical observatory to
the dirt road towards Lowell
Highway

The Hab and the green house
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The propane
tank for Hab
heating

thereunder

The engineering area
from the balloon

Water

tank on
the left

From the engineering area
above to the Hab vicinity on
the lower left
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Balloon experiment at MDRS — Synthetic presentation

CARTOGRAPHIE DES ENVIRONS DU HAB

Une caméra sous un ballon & hélium cela n'a rien de nouveau, mi imentation en scaphandre nous semblait nécessaire
Pourtant, la manipulation'de cette technique d'aspect simple se'ri ifficile (perte'd'un ballon). Pour cela |a sortle avec le
deuxigéme ballon, a nécessité le suivi d'un des membres de '‘équipage hors simulation.

L'expérie nous maontre que I'emploi d'un tel objet est & tarme moins adapté que la perche comme outils de mis en place rapide.
Il faut &tre deux au minimum pour la mise en place et le control, et le vent est un élément qui empéche l'utilisation du ballon. Son
avantage, se trouve dans les hauteur auquel on peu l'utiliser (20 & 100m, ici 22m).

X2 couverture
de survie

X2 COUVERTURES DE SURVIE
PASSAGE AU DESSUS DU HAB.

-|,
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The Martian balloon dimensioning

Ve = Balloon volume on earth

ge = Earth gravity

Roa = Specific mass of air on earth at 283 K arizhf.
Rohe = Specific mass of helium on earth at 283 & abar
m = Payload mass

Vm = Balloon volume on Mars

gm = Mars gravity

Roc = Specific mass of CO2 on Mars at 243 K an@Dltar
Rohm = Specific mass of helium on Mars at 243 K@067 batr

On earth, equalizing weight and balloon lift:
m. ge = (Roa-Rohe).ge.Ve and Ve = m/(Roa-Rohe)

The specific mass of air at 273 °K and 1 bar 298.kg/m3 Painting by Manchu
Thus: Roa = 1.293 . 273/283 = 1.247

In the same way Rohe = (4/22.4). 273/283 = 0.1#2Bg/

And Ve = m/1.075 =0.93 m

On Mars: m.gm = (Roc-Rohm). gm.Vm and Vm = mARolkm)

As on earth, gravity has no influence on the sofutirhe main factor defining the balloon volume
the atmospheric density. The atmospheric pressuiges the specific mass by roughly 140 and th
CO2 specific mass being 1.5 higher than the aic#jgemass, the balloon volume will have to be
multiplied by 140/1.5 roughly 100, temperature lgegnsecondary correction factor:

Roc = (44/22.4).(7/1000).(273/243)=0.0154 kg/m3

Rohm = (4/22.4).(7/1000).(273/243)=0.0014 kg/m3

Thus: Vm = m/(0.0154-0.0014) =71.4 m

And finally Ve = 76.8 Vm

The Martian balloon will be 77 times bigger in vole than the earth balloon lifting the same load.

Its dimensions will be 4.25 larger.
We may assume that the payload carried by a trudidfaversion of the balloon will be

miniaturized. In our last configuration the recondiwas done on board. On an operational device

the recording will be conducted on the ground. TAU®HO0 g payload may be a good assumption g
in this case the balloon volume will be only 15¢timigger than our MDRS 43 balloon which mean
only 2.5 times larger in every dimensions. Our MBR®alloon was built from two 1.4 by 2.2 m
mylar covers. A Martian balloon for a light payloaduld be built from two 3.5 by 5.5 m mylar
sheets.

e

\nd

Our balloon experimented inspired the followingrpaig by Manchu, a renowned science fiction and

Martian landscapes painter.
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4.5. Pole carried camera operations and results
by Alain Souchier and Olivier Walter

Olivier Walter proposed using a camera carried dnbam pole in order to explore inaccessible areas
like small cliffs or large boulders upper part. dlhis system could be used on an ATV to map the
ways which are followed during EVAs. This experirtagion was not conducted.

The first test of the pole carried camera was cotetliby Olivier and Pierre during EVA 14 th@8 df
February on the Upheaval dome meteoritic crater Tihe camera pictures are directly recorded on a
laptop.
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First pole carried camera test during
EVA 14 on the rim of Upheaval
Dome meteoritic crater.

The second test occurred the following day durivgAEL5. Olivier and Pierre climbed the Hab Ridge

and operated the system up the Ridge. The lapda®es was difficult to observe so a sun screen was
built for the following EVA.

EVIS on the Hab Ridge
The 6" of February Olivier and Pierre went to Bob Rocksdgn during EVA 17 to benefit from an

interesting landscape with cliffs and boulders. urd one hundred photos were taken. The sunscreen
proved very efficient. Also the screen charactexsiaons were enlarged to present a better vigibili
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o

= P i > P \.? Afg’ 54
EVA &t Bob Rocks Garden

Looking on the upper
side of a large boulder.

The 7" of February during EVA 22, Olivier, Pierre and iavent to Lith Canyon to test again the
pole carried camera.
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V.

The sun screen box used to observe the Iaptp sere during the poI mounted camera

operations
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Main

{ localisation of
! pole mounted
camera

- operations in
Lith Canyon

. during EVA 22

The 8" of February a new EVA was conducted to Lith Canyoroperate the system. The crew
consisted in Richard, Olivier and Pierre. A rocklwaas documented. The camera went a little out of
focus and the picture observation on the laptopestthrough the helmet was not accurate enough to
detect this anomaly. The pictures are however useab
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Observation of a-
transition zone |
between layers with §
the pole mounted
camera in Lith

Canyon.

Other pictures from the pole mounted camera.
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Back to the ATVSs.

The 1¢" of February during EVA 27, Olivier and Pierre, béting from the identification of
interesting cliffs in preceding EVAs in Cactus Road the wash leading to Candor Chasma,
experimented again the system and were able toteenchmera looking in a small cave up on a cliff.
A cliff cartography was elaborated afterwards ughmyAutocad software brought initially for the Hab
drawings.
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Cliff in the Cactus Road wash which was mapped witithe pole mounted camera including
exploration of a cave (arrows).




Cave localisation in a cliff
along Cactus Road on the
wash left bank
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The pole mounted camera

exploring the cave
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The pole mounted camera
exploring the cave
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Cliff vertical panorama on the
cave right side
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Stratigraphy dimensional analysis
Pole carried camera expaentation — Synthetic presentation

5
HORS 4
S dedah O

CARTOGRAPHIE DE FALAISE A LITH CANYON

Une caméra vidéo montée au bout d'une perche de 4,5m a été expérimentée. Le systéeme c'est avére efficace pour cartographier
des petites falaises, pour regarder sur des gros blacs de rochers, pour regarder sous des surplombs et méme pour explorer une
petite grotte. L'experimentation visant a prendre des vues a la verticales des astronautes c'est révelée décevante du fait du
manque de hauteur, de la faible qualité de Iimage, et de I'angle de vue de la caméra. L’ ation conjointe de logiciels d'imagerie
(photoshop, autocad) nous a permis de faire une étude stratigraphique (angle des couches, hauteurs). Les images obtenues parla
caméra portée permettent des zooms d’une qualité acceptable.

OBSERVATION D'UNE GROTTE WEBCAM

INACCESSIBLE A LITH CANYON

ter TEST DE LA PECHE A HAB RIDGE ESSAI N°5 DE LA PERCHE A LITH CANYON
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4.6. Dexterity improvement devices on gloves (or lo¢rs)
by Alain Souchier

Various configurations of dexterity improvementsides were experimented on the gloves. In the
following lines the fingers will be designated 15atarting from the thumb:

Right glove (Al) with a small rod longer than fimge with an other rod shorter than
finger 3 but fixed to the lower part of the fingard thus protruding only when the
finger is bent. Tested by Alain the monday'®f January.

Same glove with addition of a small rod longer thiager 5 (A2). Tested by Alain,
Anne, Jeremie, Loic.

Same glove without the finger 2 rod (A3). TestedMgin in EVA 24 and 26.
Right glove (B) with a small rod longer than findgerTested by Jeremie

Left glove (C) with a little 5 mm spur on the inrgart of finger 2 plus a small rod
longer than finger 2. Tested by Richard.

Right glove (D) with a little 5 mm spur on the imrpart of the finger 2. Tested by
Pierre and Olivier.

Olivier and Richard tested also small pliers agwy wseful help to work on difficult things (as
opening a roll of adhesive tape!)

First rods fixation layer (black tape) Second rods fixation layer (silver tape)

Glove A in configuration Al with rods only on finge 2 and 3. Owing to the angle under which the
photo is taken, the rod on finger 3 appears longeahan the glove finger. It is not the case. The rod
is slightly smaller. The objective was to compareht ergonomics of a rod longer than the finger on
finger 2 but rigidly linked to the glove finger, to a rod on finger 3 which protrudes only when the
glove finger is bent. In some cases the rod long#nan the finger 2 could hook accidentally on
objects. This has not happened during the EVAs. Thiglove was used by Alain on EVA 1.
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The drawing on the left explains the way the rod fofinger 2 was fixed to the glove (photo
on the right) in order to avoid the slippage whichcould occur if the rod was only fixed by
a single layer of adhesive tape. Only 2 adhesiveruds were used for the other fingers.

|

GLavE E\NGER

Addition of another rod on finger 5 the
31 of January (configuration A2). The
final silver adhesive tape on finger 5 is
not yet installed This glove has been
used by Alain from the 3f' of January
to the 7" of February included.

Left: glove in
configuration A2
used by Anne at
Goblin Valley during
EVA 4. The
~ difference  between
i finger 2 where the
rod is rigidly fixed all
along the finger glove
and the finger 3
where the rod is only @8
fixed at the root of g
the finger, is clearly
visible. Right: Same
glove used for CRV
operations during &=
EVA 10.
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Loic using the A2 glove duing
right.

S
T

VA 12 with the fingr 3 rod on the left and finger 2 rod

The A2 configu-
ration is used here
in a test to control a
lap top.

When in EVA, the
commander found
that the rod on
finger 3 was very
useful to hook
things from his
front bag like the
digital camera
small lanyard.

on the
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Glove in configuration C with a small spur on leftfinger 2 as well as a protruding rod
used by Richard.

Glove in configuration A3 without
rod on the finger 2. The objective
was to see if regaining the bending
capacity for finger 2 was more
interesting than the rod. Operations
needing a rod rigidly attached to the
glove finger would have to be done
with finger 5. Finger 3 could also be
used. The conclusion after using this
glove in EVA 24 and 26 was that the
A2 configuration is better.

Glove configuration B used by
Jeremie with a rod on finger 5
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Glove in configuration C

Under : Glove in configuration D with a small
spur on the right finger 2 as used by Olivier
and Pierre. They also carried small pliers in
order to be able to have an accurate “claw”
function, for example to unroll adhesive tape.

For operational applications, devices using Velmrald be used. Strips of Velcro attached to theelo
fingers could be used to fix the rods (themselveth & Velcro part)and easily change the rods
configuration. Two strips of Velcro could be implented on each finger, one at phalanx 1 level, the
other one at phalanx 2 level. When not in use tleécid strips are stick flat on themselves. This
configuration is presented on the drawings below.

Velcro strips can be used to adjust rods to the rels and to the astronaut wishes. On the right is
presented the configuration used by Alain during MORS 43 for fingers 2 and 3.
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A prototype of glove with easily reconfigurable rod positions using Velcro fixations, according to

the precedent drawings, has been realized in Octob&006. This glove is shown here in a
configuration similar to the A2 configuration used during MDRS 43. Velcro strips could be
implemented on the left middle part of the glove tdold spare or other types of rods.

i

tiI view of the rod anebd Velcro fixation stripon finger 2.
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4.7. Hab lay out analysis, improvement and optimiz#on
by Pierre Brulhet, Olivier Walter and Alain Souchie

Detailed measurements and photos of the Hab irtiepaut at level 2 were taken and detailed
drawings elaborated on Autocad. Also each crew neemdzeived a list of questions about the Hab,
its different rooms, the noise (systems and pepfiie)lights, the smells, the circulation patteshs
people inside the Hab, to be filled at the enchefrtation.

Window

Lower
Deck

Biology and Geology

Lab Laboratory
Sink

Battery Charging
& Work Table

Back
Pack

& - .
Helnlits Prep i

EVA ||
EvA | Air Lock II."I ir'l |

Rack| Room
: Suits Hang 4bove

Gloves & Boo

doot / 5
. ndow

Engineering Produced by
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MDRS Floor Plan Lower Deck (TMS drawings)
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Upper Bunk Rooms Have 4 14" Raiced Deck Starting
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Hab synthetic presentation

L

7oUCHIER,

DRS A2
delap O

49
)
g,

Gl

La serre aux aurores

MDRS 431 Rapport:de fin de mission #architecture

1. Questionnaire surla qualité de vie dans le MDRS
Un questionnaire a &te donneé achague membre d'équipage et doit étre complété e fin de mission. Son but est d'améliorer e confort et la qualité de I'environnement de travail des futurs
équipages dans I'habitat'de simulation, envtie de perfectionner lintérieur duMDRS et la future station etropéenne Euro-Mars:

2. Relavé intérieur.du MDRS ;"P 4
Un releve meétre précis des facades et coupes intérietires du niveau 2 de I'habitat(chambres, espace vie/travail) a été fait, puis retranscritsur.informatique (logiciel Autocad). Ce travail a

permitide voirles qualites etidéfauts de I'aménagement, et devrait faciliter Ies evalutions futures de I'habitat et.de la base Euro-Mars.
Lle releve du niveau ' [devra étre fait par.une équipe stivante, ce qui permettrade réaliser un réamenagement complet du MDRS:

L’espace cuisine Une chambre avec lit en hauteur
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Upper floor studies

The drawings made by Pierre Brulhet during MDRS#8presented thereafter together with photos of
the corresponding areas.

Detailed drawings of the upper floor (Pierre Brulh«)
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Workbench and stairs side
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Living room panorama
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Bedrooms and loft side
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Bedroom 5
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Bedroom 6
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Bedroom 1
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Bedroom 3 Bedroom 4

Bedroom 5
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Bedroom 6 (the only one
with a window, which makes
it cold in winter).

Bedroom 5 upgrading studies

After the MDRS 43 mission, Pierre Brulhet conduckestudy to upgrade bedroom n°5 without
modifying the bedroom general lay out. This stuelyuits are presented thereafter.
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Modifications proposal drawings for bedroom n°5
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BACKLITE CEILING
SKY MAPPING

FLEXIBLE LIGHT

IKEA, model Basisk
Price : 10 €

SKY MAPPING

SHELF WITH INVISIBLE FIXING

—

N

BEDSIDE STORAGE

IKEA, model Lack, dimension 110x26x5
Price : 10 €

GRASS MODEL CARPET

IKEA, model Lycklig
Price : 5 €

STORAGE NET

IKEA, model lkea PS Fangst
H:180cm
Price : 4 €

THE MARS SOCIETY " A° ") permere

DESIGN REFERENCES

DRAWN: PIERRE BRULHET
DATE: 14/06/06
REVISION:

SCALE:

Hardware for bedroom n°5 equipment
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BEDROOM 5 BEFORE

\
N

BEDROOM 5 AFTER

THE MARS SOCIETY

BEDROOM §'S VIEW
BEFORE AND AFTER
THE PROJECT

DRAWN: PIERRE BRULHET
DATE: 14/06/06
REVISION:

SCALE:
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Hab first floor cleaning and organizing

Olivier Walter exerted his architect competencasléan the first floor and to organize it in a mor
operational way. The results of his work are presghbelow with photos showing the configuration
before and after.

ALL THESTUFEOF THE SHELVES HAVE
BEEN REGREANIZED AND THE SHELVES

- . 2
his Higve been reclgiiggs B AT
february the 5 :

THIS CUPBOARD WAS POQGR AND ALONE... 5O L EIX.IT.ON THE ONLY WALL
THAT WAS FREE, AND DEDICATED IT.TO THE CREW (S50 THEY CAN PUT AWAY
THEIR EXPERTENCES WITHOUT. I}ISTURBINS THE GEQL AND BIO)

i g
THE FIRE E>§'IN6UISHF'Q HAVE
BEEN MOVE®0 CM TO THE LEFT -a
FQOR 2 REASONS (HE WAS FAING, =
AND HEREY GIEANICAT CHILEREOM
EVERY' WHERE?

LTAKEOFF THE SHEIVESE
OF THESHOWER'S TRAPIDG,

ALL THE STUFF. OF THE SHELVES HAVE
BEEN REORGANIZED AND THE SHELVES
WAS MOVE FOR' A BETTER USE:

(ONE SHELVE IS DEDICATED FOR THE
CR

o

Befre After
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Before After

On the second floor the cable network was als@betganized as shown thereafter.

Before
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Quality of life in the MDRS — Survey answers analyis
by Pierre Brulhet

During mission MDRS 43, a form was given to theglegresent in the crew with questions about the
life at MDRS, asking also for any comments whicluldobe made on the Hab. Its purpose is to
improve the comfort and the environmental work dyaif future crews in the simulation habitat, by
improving the MDRS internal lay out and also thaufa European station Euromars. Three of the six
people who answered the questions stayed onlyrdiemeek.

Hereafter follows the list of the people who ansdethe survey, their profile and their functiortlie
MDRS. For reasons of impartiality, the architedesrie Brulhet and Olivier Walter did not answer the
poll .

- Alain SOUCHIER, space engineer, commander.

- Richard HEIDMANN , space engineer, executive officer (XO) in chafyelanning and reporting.
- Anne PACROS space engineer, support for the EVAs and psygimbtests provider (*).

- Loic de la MORNAIS, TV reporter, mission reporter (*).

- Jeremie GEOFFRAY, student in engineering,, on board engineer aadtinsafety officer (HSO).
- Eric MAIZY , cameraman, visitor (*).

(*): stayed one week

1. Lay out, organization, accessibility

The rooms are all different. Their “owners” appedicn is very contrasted. Some consider their room
functional, pleasant, others deplore that it is wety practical (access to the bed in height), non
flexible. One likes his room for his many storages, on the contrary, one underlines their
insufficiencies. There are however sufficient reess(under the floor or the bed) to store the bags.
One regrets the absence of a bedside lamp in tdmes.0

The kitchen is perceived as roomy (even if somelavauish a scheme of larger work) and one
appreciates the porthole giving natural light digedt would be more practical with the presenéeao
dishwasher. There is a lack of place for the amamnts, which favors mess. The wall cupboards
would gain being better organized.

The shower / closet lacks storage. The showersétls considered to be too far away from levét 2.
is necessary to cross the laboratory, in genetheralirty, to go there. The shower / closet would
deserve to have a better completion and more @heessl.

Airlocks should not be used as space of storageoltid be useful to return to operational statwes th
small airlock (cupboard in the wall at the bottomtlee staircase at level 1), which would make it
possible to transfer an object which would havenldeegotten inside, to the people in EVA, without
having to simulate depressurization / re-presstiozaof the large airlocks. In the airlocks, a wal
vacuum cleaner pipe to wipe off dust would be vesgful. Just as the presence of small wall hang
would be practical to suspend tools for exampleptenarily. The external axes of the doors must be
reinforced because considered to be too weak, makedoors difficult to open / close. The external
platform of the 2 airlocks is well appreciated evighis considered to be small.
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In the workspace of level 1, one observes thatwh# cupboards are essentially allotted to the
materials bio/geology (with wall cupboards whicle atmost empty!). Thus storage is missing for the
hardware brought by the crew. The tools bench, preiVided, is poorly organized or often a tool is
missing (sometimes a set of spanners is incomplitey difficult to find what one seeks. Level 1
lacks a central work table (with electrical conestto prevent circulation obstruction by the wjres
for the assembly and maintenance of the varioudweaae. One person proposes to have 2 collapsible
tables (according to the needs) which could beayepl in parallel. All in all, there is the feelitigat
level 1 is less used than level 2 (because ofale of the lack of experiences?).

If the work / eating area at level 2 is apprecidtedts roominess, it can prove sometimes a |gtieall

for 6 people. The desk area would deserve to litleabetter organized and would gain to have more
room (a little narrow when all the crew works iorit of their laptops). The portholes should begiut
eyes height to facilitate cleaning. One of the merslproposes to have a corner living room, quite
distinct from meal and work area, in order to ceemtesting location for the crew.

2. Noises in MDRS

There were no problems with the noises perceiveohgulay. A good point is the localization of the
power generating unit dissimulated behind a hilffisiently far away from the Hab which minimizes
sound nuisances.

At night, there is an insufficiency sound proofiidne heating is too noisy, especially when ittstar

In the same way the pressure pump is noisy whendoses water. The proximity between living
room and bedrooms leads to a "sound-curfew" (11 e however were not worried by the noises
during the night, but on the contrary, they foun@assuring side to them. More amusing: a remark on
the impossibility of playing music during the cuxfeSmall originality, one of the people slept sever
nights on the mezzanine located above the roomee pieasant but noisier.

3. Perceived quality of the natural and artificiallight in the habitat

Daylight coming from the portholes is well appreéethon level 2 in the living room. The area is
perceived as very luminous. The porthole on théigseen as an original idea. A general reproach o
the other hand is constantist linked to a bad insulation on one of the port-eaded the relative
dirtiness of the panes with external dust. Somgeetéed the absence of portholes in their rooms. Th
only room with a porthole was the commander's @& complained about its lack of insulation (lets
enter cold and is covered with condensation) addhdt find it very useful. Level 1 misses portholes
or they are too small and still dirty.

The artificial light in the evening would gain bgihotter (rather than white neons in the livingm)p

to see more filtered. It would be necessary to lile & light one of the neons by need or to save
energy. The switch in the rooms is not at handhrdeam the bed. One notes also the absence or the
lack of an office and bedside lamp. The work taifleevel 1 lacks a good lighting.

4. Circulation inside the Hab

In spite of the narrowness, one circulates rathat im the rooms with the bed at the bottom. There
remains an access problem for the beds locateeighta

The shower / closet (level 1) is judged too fanirife area (level 2).
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Airlocks are good (even if one knocks one selftéeliwith the spacesuits) but the room of EVA
preparation is too small when 3 persons are eqdippéhe same time (currently, one overflows in the
laboratory area). More space in this room would afske it possible to better manage dust (on Mars
it will be absolutely necessary).

The workspace at level 1 is perceived as largeteTlisea good circulation flow.

In the work and eating area at level 2, the cén#dsle separates well the circulation towards the
rooms. But one often knocks oneself with this taBlieculation is overall perceived as fluid.

The staircase is considered to be dangerous betamus#ff (during the night and when one must go
up or down with heavy or cumbersome objects). Arieeomembers proposes the addition of a lift.

5. Intimacy perception (bedrooms, shower, closetgnd community life (working space, eating
area, relaxation corner):

The bedrooms are perceived as the first placetohaty, even if they would gain to have a better
sound proofing (problem of snoring raised in a hbay room), which would make it possible for
example to watch a DVD in one's bedroom withoutwlisng the others. They are not always
appreciated for their comfort (small, not very fiigad access to the bed in height) but by thesealsf
there is no trend for a crewmember to isolate dhese the bedroom (They are used only for
sleeping). One of the members thinks that it wdwdde been more judicious to have the rooms at
level 1 (quiet, more separated from the commuifigy. |

All in all, the community life works very well. Ietior spaces are perceived as large (no visual
obstructions), comfortable (level 1 is however ¢deed as insufficiently heated: we work there in
the cold!) and give the feeling not to be cramped on the others. The level 2 which includes at the
same time mixed areas such as working/eating/retaxaeems to support the community life largely.

6. Odors in the Hab

Concerning common areas, there is the problemeotiitset smell because the mission rules prohibit
to flush the water after every use. One of thegesproposes a system of artificially changing ssnel
evoking various environments or various countriasprder to break the monotony of a confined
habitat. The kitchen odors are sometimes also lalgmo(fried meals).

For private spaces, a general reproach is the absehventilation in the rooms (claustrophobia
feeling ?)

7. General aspect of the habitat interior (colorsgdesign, perceived quality, etc.)

A general criticism is made on the completion,vigsy rustic aspect, the choice of materials as the
presence of fitted carpet on level 2 (difficultdiean), the choice of a metal ground on level 1d(co
and driver of electricity). The posters and theocadf the walls are not always appreciated (colors
considered to be too cold, not warm enough or nough sharp). The ceiling's height in the living
room is considered to be large but gives a feetihgpace. One of the people proposes removable
partitions to modulate spaces according to needspite of the defects raised above, there islantee
that the installation was made with passion anditeans at hand. At last the whole inside spacehas
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realistic as well as a do-it-yourself touch. In @&, the Hab is appreciated for the impressiogreat
spaces which it releases.

8. Others:

A reproach concerns the trend for hardware to actate as in the space stations, during yearsjensi

as outside. One would need a precise inside rudsnsent to follow, on the tidying up and the

systematic elimination of elements not being usefymore. With the current mess, the major
elements like the urgent procedures or the ingtnuahanuals are not accessible or directly visible.
One notes also a lack of filing space (wall cupdearacks) and offices.

Many positive notices were given on the atmosplast the cordial, comfortable aspect of the Hab.
(one of the members feels even better there th&orae!). One would however like a central port-
hole on the roof larger than the current one, aeoto benefit more from the sky's view (perceiasd

a good metronome which points out the Earth). Rerladso more house plants in the habitat.

4.7.4. Example of other habitats lay out studies

Example 1 : the Euromars Habitat

The heights of the MDRS first and second floorings are high. On the first floor, areas for sterag
are available above the size of a human beingh@first floor one of these areas is used to htuse
gas heating system. On the second floor the halgite the bedrooms allows for the loft location.
Thus the architect who worked on the Euromars l#yconsidered that a three level habitat could be
designed.
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The height
above human
size on the
second floor
(MDRS 7
photo).
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The Euromars design which is the result of FramxB[Nederlands), Pierre Brulhet, Daniel Pouzet,
Olivier Walter (France) and Klaus Totzek (Germawgyk is presented thereafter.
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Example 2: the Strate College Designer studies far Euromars type Habitat

Taking more into account that the Hab volume sejmrabetween multiple floors could be an

interesting way of using the available space artieasame time give the feeling of a large home, th
Strate College Designer students directed by OliWMalter and Francis Winisdoerfer elaborated a
new design in which six half levels are implementedide the Hab. One of the main internal
characteristics is the central stairway (with stepgch may be used for sitting).

zone d'intimite

stachage

|
'- 1_I_ FEIAFRETLS =
B i Eﬁ. ZOHE Commure |
e
zone de travail

I, | L) =
= B =4
Jﬁ\ I Izl:-nf.'li'n.:' . stockage etrecydage

= e des déchers

Jbimu

Level 1 is the EVA zone including the airlock. Léx&is the working zone with the crew offices
(separating walls which may be retracted), resto@nd laboratory. Level 3 is the living room
including the kitchen. Level 4 gathers bathroom eext room. Level 5 is a storage area in particular
for food and clothes. Level 6 includes the bedrsokAs the ceiling is low in these rooms, a part of
level 5 is devoted for dressing and undressing.
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Example 3: initial studies for the Euromars habitatby the French architect team

The studies conducted by Pierre Brulhet, OlivierltdfaDaniel Pouzet and Sebastien Chauvel before
the meeting which finalized a lay out for the Eussmhabitat in March 2002, were centred on a two

and a half floors design as shown below.

uriain

€ £ £
O ffice|| £ E Kitchen 5
| e | e |
e
Slorage Bedroo
’ Lab/work{ZTda/exhibition
T S
o
[] b -

>:<> SECTION AA

contpe (doc P. Brulhet)

The half floor which is 1.2 m high, is devoted teetbedrooms and storages. Two bedrooms are
alternating with one storage. The access to theobets is through a hatch in the upper level fldwr.

its open position the hatch which is linked to atan defines an area where the crewmember may
stand up. This facilitates operations as dressimdyassing. The bedrooms localisation is optimum for
radiation protection with two ceilings above anorages on the sides. The lower level and uppet leve
have the typical usage presented in all the desigmes lower level is the work area with lab, aikpc
spacesuits and spacesuits maintenance, and the leppkis the living area including meeting and

personal work volumes.
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vue-bureau, niveau 2 (doc. P. Brulhet) vue-bureau, niveau 2 (doc. P. Brulhet)

Example 4. habitat in a video on a Mars mission

Pierre Brulhet, Olivier Walter, Daniel Pouzet areb&stien Chauvel studied an habitat which appears
in a video from Sebastien Chauvel describing aionst® Mars. These pictures have been used in the
France 2 video about the MDRS 43 mission to explanproblematic of a Mars habitat (see chapter
5-1) This habitat is also organized on a two aalfl fftoor configuration, the half stage being deaat

to bedrooms.

The habitat volume is supplemented by three irflataolumes.

Inflation on going for the three supplementary presurized volumes around the Hab

258



T
reY
T

TIAA N gy
YRR AN m Al

s m = =
x W & &

Inflation completed

A mock up of this habitat has been built by thet&tiCollege, a designer school, and is used for
exhibits by the Mars Society French chapter.

S
= TS R S A\ on o e
The habitat mock up and a pressurized rover

The Hab mid upper level is the living area inclglpersonal workstations. One original idea is to
have a large central table which can be storedh@mreiling to give more room in this level when the
table is not used (for example to facilitate phgbexercises). The bedrooms are located in theruppe
level with windows looking on the living room reateng at a reduced scale the notion of a villagk an
its central plaza.
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Photo mosaic presenting the upper level lay out witthe bedrooms above; the living room size
appears exaggerated in this view.
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4.8. Psychological tests
by Alain Souchier and using explanations from Shgighop tests

This experimentation is part of a research progtitled “Assessing Group Dynamics In a Mars
Simulation”. The purpose of this study is to explandividual and group factors that contribute to
successful team performance in extreme environmémggstigations into factors that contribute to
successful real world teams are typically limitedstall groups in which myriad factors contribute t
the outcome. The opportunity to investigate sombede factors in a simulated, controlled situatidh
hopefully lead to greater insight into key facttirat will contribute to improved selection, traigiand
support of teams in the future.

This research is follow on from the work done dgrseveral MDRS seasons by Dr. Sheryl Bishop
(MDRS 6; Expedition One/MDRS 14; MDRS 26; MDRS 4f)m the University of Texas Medical
Branch in the Department of Preventive Medicine @odnmunity Health, by Dr. Steve Dawson, Dr.
Kate Reynolds, Dr. Rachael Eggins (Expedition Ori2R% 14; MDRS 26) and Dr. Paul Maruff
(MDRS 26). In 2005 Sheryl Bishop organized with ArfPacros and others, two successive rotations
MDRS 39 and MDRS 40 where the same psychologistt teere conducted on an all male crew
(Leonardo MDRS 39) and on an all female crew (MmaaMDRS 40). Sheryl Bishop was herself part
of crew 40 who was headed by Anne Pacros. Wherapgrgpour MDRS 43 rotation we decided with
Anne to propose to Sheryl to use the crew for a et of psychological tests. As we had a
modification in the crew composition in the middé the two weeks (Anne and Loic departure,
Olivier arrival), the tests were slightly adapted.

Composition variables such as personality and Isadgestyles, group size, cultural and gender mixes
role and power structures are frequently citedreasathat have affected group performance and
impacted group functioning in the literature, bgws themselves and the support personnel around
them (Kanas, 2001).

The current proposed research is based on thennibigd people act as both individuals and members
of groups and that they function most cohesively @voperatively in a group if they identify withath
group. This comes from two mainstream social pshkagdical theories, social identity theory and self
categorization theories (Tajfel & Turner, 1979; Aeret al., 1987; Turner, 1991). To identify with a
group means that people internalize as their owrvéttues, norms and beliefs that define the group.
The degree to which an aggregate of individualsadist functions successfully as a group is
dependent on the existence of a shared group @ stentity (Haslam, 2001).

The situation becomes more complex where the aetient of overall goals relies on cooperation
between a number of isolated sub-groups (Haslaah,eh press; Eggins et al., 2002). Positive group
outcomes depend on the alignment of sub-group goalghose of the broader mission.

Of patrticular interest, in the case of MDRS 43this impact of mid-mission crew replacements on the
group.

All MDRS 43 participants have been administered #&ro-PCIl, a battery of psychological

guestionnaires that assess various dimensionsredmeadity prior to arrival at the habitat. Oncerthe

participants have been asked three times (Day d ,nmission and end mission) to complete an online

guestionnaire that measures:

1) Personal and Group Functioning (a range of itemsgyded to measure various factors of group
identity, decision making and goal formation);

2) A brief (10 item) self-report measure of stredsglfon’s Perceived Stress);

3) A self-report measure of coping (assessed usirgjite@ Brief Coping Questionnaire which
measures 14 subscales related to coping strategies)
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PSYCHOLOGICAL PROTOCOL TIME LINE SUMMARY:

FULL TIME CREW
DAY 1* Mid MISSION* LAST DAY

MEASURE SOURCE PRE BASELINE END WK1 END WK 2
Mars Habitat | Web X - - -
Mars Habitat 11 Web - X X X
ROTATION MEMBERS-Part time crew members

DAY 1* LAST FULL DAY
MEASURE SOURCE PRE BASELINE End WK1 or End Wk 2
Mars Habitat | Web X - -
Mars Habitat 11 Web - X X

The tests were not conducted (and were not to béumted) on the handover days.

The handover day is the day when both incomingangdoing teams/members are in residence, i.e.,
staying overnight. Day one is thus the first fullydor members. For the first half, Day 1 is thenea

for the full time team and the first half part timeembers. The day one tests were conducted tfie 29
of January. The preceding crew had left early m rtiorning. The assessment was also done by the
commander who had to go to Salt Lake City with ¢hew 42 and came back in the same day. Mid
mission assessment for the full time crew was tnaide with the last day assessment for the fiadt h
part-timers. The assessment was conducted Thursitay® of February. Olivier arrived the%and
Anne left the same day. So th& vas as required the last full day for the outgaingw members
prior to the arrival of replacement member.

The incoming second half replacement member hdleel fout Day 1 questionnaires on his first day
in the Hab (the ") which was not a full day (arrival at 1.30 pm aqaestionnaire filled at 8 pm).
Anne left as soon as Olivier arrived but our mechew extended their stay and left only early the
following morning.

The last day for the full time members has coingide requested with the second assessment and last
day for the second half replacement member. The vesre conducted the 8 @f February. This was
the last full day for all concerned, Richard ldfe tfollowing morning and the MDRS 44 crew arrived
the following evening.

The number of subjects involved in the study hanl®members out of the 7 assigned to the mission.

All data from the questionnaires are coded to rmaaintonfidentiality. Although some demographic
information could possibly identify specific parpants, only the Principal Researcher has aceess t
individual responses and no such identifying dailé lve reported in association with any particular
response set. All data are coded so that specdividual responses are unlinked with identity vale
information.

We had sometimes difficulties to conduct the tesigg to the poor Internet link. In some casesr aite
Internet link cut off, the test could be restartean where it was left. In an other occasion a#l thst
had to be restarted. One of the crewmembers waahbtetto conduct one of the test owing to these
Internet link difficulties.

About the MDRS 43 crew it is interesting to notattive had an heterogeneous crew as far as the each

other knowledge is concerned. The pattern of edlochr knowledge was the following (designating
anonymously the crew members by A, B, C, D, E, ¥, G

263



v9)
)
o
+m
-
T o

A - ++ - -

B - - - - -
C - + - +
D + - +
E - ++
F -

With the following meaning:
++ : Know each other well

+ : Know each other

-- : Do not know each other

The pattern shows that two crew members did nowvkanoy of the others.
We had a general meeting of the crew th df4January two weeks before our rotation.

Naturally as we were not trained as a crew longsybafore as would be the case for an actual asw,
we did not share together the difficult steps @paration, launching and six months travel to Mdth

all the involved stress, as our stay in simulatwas very short, we did not have representative
conditions for psychological interaction betweewe #trew members. As a non specialist | noticed
however that during our two weeks of intense dsgtivivolving some stress not linked to surrounding
danger but to the will of fulfilling the objectivethe crew personalities seem to be amplified. Ayper
active is more active, the methodical is more mditad, etc.

4.9. Geology
by Alain Souchier

We had no geological objectives at the beginningusfmission. We neither had geologists among us.
However Olivier followed biology and geology leatsrin university during three years before shifting
to architecture studies.

Geology was only a peripheral objective during CiS8ts (main objective was studying the vehicle
mobility and operations), during pole mounted ardlodon mounted camera experimentations and
during the observability tests (use of petrifiedoa® and dinosaur bones as “markers” for testing the
astronauts observational capabilities). Since tbginming we were however interested in finding
“blueberries” which are hematite spherules indigatine past presence of oceans like on Mars. We
wanted to find fossils like stromatoliths becaukeyt could be used in the video by France 2 to
demonstrate what could be the most “advancedfdifiems which could eventually be found one day on
Mars. Stromatoliths are the fossils remainingahty cells (cyanobacteries or “blue algaes”) wiét yo
nucleus (prokaryotes eubacteries) which appearecanth at around — 3.5 billion years. There was a
nice stromatolith fossil at MDRS during the MDR$ofation (found by a previous crew) which was no
more there during MDRS 43. Olivier found in Litrai@/on a fossil which may be also a stromatolith
(see photographs).

We had also indications from Tiziana Trabucchi, ravipus crewmember of MDRS 40, who is a
geologist, about taking soil samples in surface 2ddcm deep to measure water content by mass
comparison before and after heating in the lab oVéms sampling was conducted during EVA 3.
During some EVAs at Lith Canyon we also wantedrid hice cross-bed layers which were seen during
MDRS 7. These layers are characteristics of sumeefisws in which layers are deposited during the
first flow for many years. Layers may gather snsifle particles indicating a quiet flow or bigger
particles indicating a strong flow. Then many gdater a new flow cuts through the past layers @it
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small angle (which may reach 30 degrees) and ngsvdaare deposited. Such cross-beddings were also
detected on Mars by the rover Opportunity.

Upper left: sandstone
slabs on the way to
Phobos Peak (EVA 5)
looking like some areas
photographed by the
rover Opportunity on
Mars (upper right and
left) around Erebus in
Meridiani Planum

On the left, the area were the (probable) hematit&blueberry” was found at the foot
of Phobos Peak. In the right a macr-photo taken in situ.
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On the left the rock sample extracted with the foefinger indicating the hematite. On the right a
macro photo in the Hab. This sample was unfortunalg not brought back to Europe for
analysis.

Dinosaur bones fragments at Lith Canyon  Dinosaubone fragment
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emains of a totally fragmented fossil Smalbssil wood log in the cliff in the upper
wood log in an entrance slope to Lith pardf Lith Canyon
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Fossil tree roots in the floor of Lith Canyon Largé:fossm“zedm wood log ‘(thh
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Quartz crystals on one of the fossilized wood sangs Olivier examining samples
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Macro-photo of the quartz crystals

Possible
Stromatoliths

found during

EVA 22 in Lith
Canyon.
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Cross -
bedding in
the upper
part of Lith
Canyon
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Cross-bedding |
one cutting through the layers of the oldest one. dyers with bigger particles indicate more
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Opportunity
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detected by Spirit in the Gusev crater
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Micro fairy chimneys in Lith Canyon on the
left and a large one under. Photos taken
during EVA 22. Such configurations linked
to strong rain erosion are not possible on
Mars.

5 MDRS 43 videos, photos and artworks

5-1 France 2 TV channel filming

5-2 Filming and photographying in EVAs
5-3 Artworks

5-4 Photos

5.1. France 2 TV channel filming
by Alain Souchier

The media team arrived at MDRS Monday thé& 3Bortly before 3 pm. We went immediately to the
top of the Hab ridge to shoot some video of the Hab the landscape, as the weather was clear, in
case meteorological conditions would worsen thievahg days.

Loic de la Mornais was full time part of the cremdeEric Maizy, the cameraman, stayed all time with
us in order to shoot video sequences “night ang’da\s we were 7 sleeping in the Hab during the
first week, the loft was used for one of the mdadeam member. Arnaud Pacari the sound engineer left
the Hab every evening for the Whispering Sands Mote

The briefing meeting was held nearly every day an® and the media crew attended. During this
meeting we defined in detail the day activitiesgseon and general orientations for the following.day
During the media team week presence, we gave airtennount of priority to the media needs and at
the same time starting as much as possible thaitadtprogram. The technical objectives for EVAs
were presented during the briefings (the media t@ashinterested in filming such activities) andoals
we discussed the possibilities of conducting EVAspectacular areas. We had to bear in mind that
the weather could deteriorate which meant tryingshoot the best pictures as soon as possible.
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Tuesday we programmed EVA 3 (the first EVA in metkam presence) around the Hab as the
observability test EVA with also geological objees (soil sampling at various depths for moisture
measurements). We decided to devote EVA 4 fulljhew media needs by a visit to the spectacular
Goblin Valley site. For this EVA4 we benefited frohmne past experience: Anne was part of an EVA
at Goblin Valley during MDRS 23. At the same mombriefing we also decided to conduct EVA 5
on the slopes of Phobos Peak the following dayyearlthe morning. The preparation of EVA 3
observability test was filmed (lay out of odd oltgem the field) as well as the search during tNAE

As we were not using the ATVs, this EVA was condddby a team of five. During the last part of the
EVA we searched for some interesting stones amsli$ocaground the Hab. The finding of a small coral
fossil allowed for explanations that, if life onegisted on Mars, the fossil which could be found
would not be as evolved as the one we had in hidngls. We ended the EVA by group photos of the
crew in front of the Hab and also in front of themlan flag. All these operations were documented
by the media team The colours of the Martian flafoduced an explanation on possible Mars
terraforming. After the EVA we discovered that tjenerator had an emergency stop. This situation
was filmed by the media team. In the afternoonttipein Goblin Valley gave nice pictures just befor
sunset. We had still a partial snow cover whiclrotiuced explanations on the fact that such lagers
Mars would mostly be carbon dioxide frost.

Wednesday the 1st, as planned, we conducted @atthye imorning an EVA towards Phobos Peak and
up to the summit with the media crew. Some sequeweee shot along Lowell Higway in a nice field
of small boulders. On our way to Phobos Peak wewad to give our feelings as if we were actually
on Mars. This Wednesday, our briefing was held 2@ am. Two EVAs were decided for the
afternoon, one for site scouting in ATVs and onesitaulate the first EVA on Mars for the media
team. The commander had five minutes to imagineesistorical words: "It has been a long trip but
here we are, may be a new Earth for Man”.

Thursday the %, the 9 am meeting started on the definition oEaA which would be filmed from
the air (airplane or helicopter) by the media tedire aerial operation was planned some days before
our trip to Utah, but the decision was not taketwieen airplane and helicopter. During the briefing
Arnaud Pacari brought the information that the rmaddam departure was postponed from Saturday to
Sunday which gave one more day to conduct the tpesa The idea for the EVA filmed from the air
was to have two teams of two people operating ataébbe Hab. One of the team would leave the Hab
area upon airplane or helicopter arrival, headingLowell Highway for Lith Canyon. This EVA
would be conducted around 3 pm to allow for drivinghe airport and coming back by aerial means
to the Hab area. At 10 am the same day the auttmmizto rent an helicopter arrived from the France
2 channel offices and we had a complementary hgeffhe afternoon EVA was planned to be the
first CRV test at White Rock Canyon filmed by thedra crew. The vehicle preparation was filmed
including some explanations on its objectives. TRechard was interviewed on his crew activities
analysis. Later on it started to rain and the WRitek Canyon EVA was cancelled to avoid covering
the ATVs and spacesuits with mud. It was replacedrbEVA around the Hab on the theme of sports
on Mars and to shoot a transition sequence whemeRiin spacesuit, would show computer pictures
of a Hab landing on Mars on a laptop. This wouldcpde interviews on actual Habs external and
internal configuration studies. The “sport” parttbé EVA went well but even under the cloudy sky
the light was too strong for computer screen filgimhis sequence filming was postponed till 6 pm
when light was dim enough to get nice pictureshef flight to Mars and Hab landing on the laptop
screen as well as of the actual MDRS Hab in theedatd of view.

This Thursday we held a special briefing at 10.80tp carefully plan the following day. The media
team would leave at 10 in the morning to drive tew® Canyon where they would rent the helicopter.
The 2 teams EVA had to be around the Hab at 2mi5Te helicopter lift off was planned at 2 pm
from Brice Canyon and its arrival above the Hale$een at 2.45 pm. After the helicopter first pass
over the Hab, one of the team of two would go ® ATVs and drive on Lowell Highway. After the
briefing Anne was interviewed on the psychologieats.
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Friday the 8 Eric Maizy shot sequences showing the Hab bedsoending on a commander
interview. We held our morning briefing at 9 am. Wecided to give an opportunity of more
interesting picture from the helicopter by conduogtia rehearsal test of the CRV during our waiting
time before the helicopter arrival. Part of thistteould be filmed from the helicopter before the
departure of Alain and Pierre with the ATVs. Thisiday we were waiting for Olivier Walter arrival
and our only fear was to see his arrival coinciditp the helicopter fly over and filming. Fortue&t
Olivier arrived with Don Foutz around 1.30 pm vehive were preparing for the EVA. Everything
went smoothly. The two EVAs team left the airlo¢kkdl0 and 2.15 pm and we were testing the CRV
when the helicopter arrived at 2.40. At 2.45 wetsththe ATVs and were followed in our progression
on Lowell Highway during 5 minutes.

We decided to have an other night briefing meedin§j0 pm because the following day would be busy
with EVAS, this day being the last one for the creedia. We defined three EVAS: First, early in the
morning, a media team EVA around the Hab (during pheceding days none of the crew media
people had tested a spacesuit), then an EVA toeMoaitk Canyon to test the CRV (this area is
interesting because views on the cliff are posditlde the top, and after a short trip, also frora th
bottom of the Canyon) and finally an EVA along the of Upheaval Dome (a meteoritic crater
located in Canyon Lands National Park which candaghed after some hours of driving). During this
last EVA the balloon and the pole mounted camenalavbe tested.

Things went according to the program the Saturtlaiz de la Mornais and Arnaud Pacari donned the
spacesuits. Eric Maizy elected to remain out of amd film the EVA. Jeremie was the third EVA
crewmember. Loic took the commander right glovenwite three rods and was able to activate the
large professional TV camera “in sim”. He also eédsthat he was able to activate his mobile phone
with the rods (see the chapter on the dexterityravgment devices on the gloves). The following
EVA was conducted by Richard and Alain driving thEVs along Lowell Highway followed by the
media four wheel drive car. The crossing of Bob l&oGarden was filmed twice to benefit from the
nice landscape. The CRYV test at White Rock wenk \Réthard was interviewed on the importance of
human presence for Mars Exploration and the maea &eft the site to go back to the Hab, take with
them Olivier, Pierre and Jeremie as well as thellmare for the next EVA at Upheaval dome. During
this EVA the balloon was slightly deflated and rasgy to some meters before falling back. As the
media crew left the following day, they were noerh when we conducted some spectacular EVAs
around the Hab with the in house built balloon sahags later. The interviews around Upheaval
Dome dealt with the meteoritic craters and with idhea that Mars is only a first step in the solar
system exploration. In the evening after dineryi@li was interviewed on the MDRS Hab and future
Martian Habs lay out. This interview ended at 11p4@

Sunday the wake up rang at 5 am (!) for our feljowrnalists and they headed for Salt Lake City
some minutes later.

The videos shot during this week were shown atetie of the 1 pm news on France 2 TV channel
from the Monday 20 th of February to the followiRgday. This 5 mn broadcasting is systematically
conducted at the end of the news and deals witlsdhee topic during all the week. It is called the “
Week Feuilleton”. The series concerning our MDRSsiin was called “ Allo Earth, here is Mars”.
The mid day 1 pm news on France 2 channel areisggmeral by 2 to 3 million people in France.
During the two first minutes in the first episodiee presentation was done as if we were actually on
Mars, starting by the fierce trail of an atmospbesgentry, pictures of the Hab through smoke and
vibrations and a reddish hue on the landscape.allgtthe news announcer introduced the episode
saying “One of our teams went to Mars” !
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The main content of the five sequences presentétR@iTV channel is presented thereafter.

Sequence 1

LE FEUILLETON 1/5

Allo la Terre,
ici Mars

13:35

Sequence 1 starts “as if” we were in a true first mgsion to Mars by the trall of an atmospherlc
entry, smoke around the Hab and the first EVA (actally EVA 7). Landscape colours are
reddish.

First step and istorical sentence: ‘It has been fong trip but here we are; b a new Earth
for Man”. The commentary says: “Our TV crew films these first steps with difficulties in their
spacesuits” (actually during EVA 12, the only one Were Loic donned a spaceswt)

When the hellcopter shadowappears the plcture trasitions to natural colours and the
commentary indicates that we are in simulation.
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on the simulation conditions: Anne explains the sp=esuit.

T T

em in th

REPORTAGE : gl
L. DE LA MORNALIS, E. MAIZY, A. PACARY, G. OCEAN |59

13239

Jeremie checks the ‘propae level and the generates started. The first sequence ends on the
Hab in the night.

« Night is falling on the imaginary
spacecraft »

nl hlq

L. DE LA MORNAIS, E. MAIZY, A. PACARY, G. OCEAN | 7,

REPORTAGE : ==

13.38
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Sequence 2

- — )
Allo la Terre,
ici Mars E

13:36 3 P Y 13:36 ; 13136
| = i

Sequence 2 starts on some explanations on the spadts and the outside atmosphere on Mars.

R 13:37 | : 13:37

EVA in Goblin Valley (EVA

4) was edict to the redia needs.

P

Explaations ar given on the frost which may be fnd on Mars (CO2 frost) and on the way to
communicate helmet against helmet when a radio hdailed.

Digging the ground during EVA 3 is used to remind lhat, once upon a time, Mars had also oceans.
Then is documented the trip to Upheaval Dome and #hpresentation to the park rangers of the

spacesuits in the car.
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The trit pheaval Dome crater (on the left) ur'n EVA 14 initiates a presentation of some
Mars characteristic features (Valles Marineris, Olynpus Mons,...). Also Mars is presented as
the first step in solar system exploration.

REPORTAGE : gl
L. DE LA MORNAIS, E. MAIZY, A. PACARY, O. GRENIER &»

Y ; £ . g ‘ . e —— .\“13:40 3 %:
Sequence 2 ends on the balloon flight attempts algniJpheaval Dome crater rim. The media
crew left the MDRS before our new balloon fabricatbn and successful flights.

' S

Sequence 3

Allo la Terre,
ici Mars

recycling system and the plants in the greenhab a@so shown.
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The emergency power generator shut off we had the1§ of January is documented and
explanations are given by Richard on the crew necsary autonomy to solve emergencies before
getting answers from Earth, owing to the communicabn delay between Mars and Earth. The
call for help through the web cam is shown on theight.

“isnering Sands SR

_.I.

The generator emergency shut down introduces Don Etz intervention for the malntenance
Food considerations end this sequence.

“During the
night for the
first  Mars
explorers,
Earth  will
only appear
as a simple

star in the
L. DE LA MORNAIS, E. MAIZY, A. PACARY, 6. OCEAN Sky .

13:35

Sequence 4
- Eﬂ s
AN -
. e -

.9 -

LE FEUILLETON 4/5 &

Allo la Terre,

ici Mars

13:33

Rain outside and leaks inside: these are not Martiacondition. Olivier explains what are the
similarities and dissimilarities with an actual planetary habitat. This sequence n°4 is devoted to
planetary habitats architecture studies.
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13:33

Pierre taking internal measurements and explainingutside (EVA 9) the landing of a Mars Hab
equipped with inflatable structures.

E

w*

Inflation going on. In the Hab table and chairs stoed in thehceiling.Ann explaining the
psychological tests.

The architecture solutions are important for the ceew spirits. Also will there be sometimes some

games even in EVA as presented in a part of thisgeence n°4?

a7

REPORTAGE: g
L. DE LA MORNAIS, E. MAIZY, A. PACARY, G. OCEAN

- 13:37
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Sequence 5

LE FEUILLETON 5/5

Allo la Terre,
ici Mars

13:35

Sequence 5 starts with the obsrvability tsts, ming pictures from EVA 3 preparation (strange
objects led on the field), pictures from EVA 10 fined from helicopter, and actual pictures from
EVA 3 with the EVA team searching for the objects.

13:36 G

EVA 3: the team earchig for strange looking obije

13:36 ' 13:37 13:37

R N === <

Then the CRV preparation is presented leading to tl test 70 at White Rock Canyon (EVA 13).
To illustrate the trip to White Rock Canyon pictures from the actual trip as well as pictures
from EVA 10 (here above) from helicopter are usedThe ATV pictures are used to give some
information about ATVs on Mars.
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The |cture ofRV test 70 at White rock Canyon (cluding pictures from the on board
camera) are alternated with pictures taken from hatopter of EVA 10 and 11 (coupled EVA)
during which CRV test 68 and 69 were conducted orhe Hab ridge slopes.

camera picture while
Bl Ty 7 e

13:38 3 13:38
o : o

At White Rock Canyon Richard explains why human preence is necessary for complicated and
difficult operations (as deep drilling for example) The Mars flag (actually EVA 3) introduces a

short explanation on Mars possible terraforming. Ths last sequence ends on aerial views of EVA
10-11 including comments about the possibility fothe two youngest crewmembers to be one day
members of an actual flight to Mars.

==

On e last pictures the Uta

..
2

h landscape is coloureid orange to end on

=

a Martian look.
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5.2. Filming and photographing in EVAs
by Alain Souchier

Using dexterity improvement devices (see dedicateapter) seems necessary to operate photo or
video cameras which have in general very smallrotsitFor photos | used a small digital camera
which is water proof till 2m which means also dpsbof. For example this camera has no outside
moving part in its lens. Most of my colleagues witloving part in their camera lenses experienced
one or two blockages during the two weeks, whichle¢dortunately be cured by a strong blowing.
The main difficulty in photographing and filmingroa from the viewer screen brightness which is
barely enough in full sun. Some details may be seethe screen and this allows to take the main
subject in the frame but does not allow for a fineing of the frame. One solution is to bring the
screen very close to the helmet and the eye btltisncase the eye can no more focus on the picture
and it is also difficult to fine tune the framehdd a problem on the video camera with the zoontewhi
filming on the ATV. The zoom changed slowly for wido tele and this could not be seen by the
operator. As during my previous MDRS 7 rotationsed a belly mounted bag held by a lanyard
around the neck and around the waist. The bag dwalldl at the same time the small digital photo
camera and the digital 8 video camera. The zippdrideen modified with a large 5 by 6 cm flat band
made from tape in order to facilitate the grip émening and closing with the gloves. The latera an
under bag pockets were us% to store spare pattsrfbs, memory stick), an area map and the GPS.

map in the lateral front pocket during enlarged with a 5X6 cm tape to facilitate the
EVA 20. The right glove is in configuration opeimg and closing (EVA 11). The right glove
A2. is in configuration A2.
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In the shadow the camera viewer
screen is visible (EVA 20).

On the left Olivier uses a belly mounted
camera bag strapped on the suit waist
band (EVA 15). Under Pierre uses a
camera bag suspended around the neck

S fl}ﬁ‘_\fﬂ"{"{i‘_ ; :.-1;: R e I ' "_;. 2 y e

During the mission MDRS 43 a total of 3370 digipddotos were shot by the crew cumulating 6.1
gigaoctets. Apart videos shot by the media team,vileos by the pole mounted camera, from the
balloon and aboard the CRV, general videos werelsh®ierre and Alain cumulating 2 hours.
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5.3. Artworks
by Olivier Walter and Alain Souchier

Outside photos and videos, drawings and paintiog&lde other nice ways of communicating the
martian exploration thrills and spirits to the pleopn earth. It will be interesting to have astnaisaon
board with some capabilities in the field.

Here are some artworks produced before, durindgter tae MDRS 43 mission.

To represent the Hab, the MDRS 43 logo used aqbart/vatercolor .palntlng executed on the MDRS
7 mission last day (ZBof Nov. 2002) by Alain Souchier. Other watercgbaintings from MDRS 7
executed the same day are presented thereafter.

T T
e -

Henry’s mountain and LoweII nghway (MDRS 7) Phokms peak from the Hab porch (MDRS 7)
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For fun the painting on the left was
executed « in sim », including the
spacesuit gloves, on the last MDRS
7 mission day

And from MDRS 43:

it

Laning at Salt Lake City by Olivier Walter
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Candor Chasma and Factory Butte (above) by OlivieWalter

Feactory b
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The ab by Olivier Walter
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Alain preparing objects around
the Hab for the search during
EVA 5 by Olivier Walter
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Waiting for

EVA 22
return:
Phobos Peak
from the
Hab second
floor main
window by
Alain
Souchier
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he technical area by Alan Souchier.

4 Moy bt

k on the left by &in Souchier

Phobos Peak with Nadia's Peal
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- Phobos Peak under
& the moonlight ?

No! Only the

| previous painting in
negative colors.

5.4. Photos

Here after is presented an arbitrary selection DR® 43 mission best photographs.

At night : the Hab ghosts
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We come in peace...
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6 Conclusions

The MDRS 43 mission has fulfilled its objectivesigihwere the following:

- A media coverage by one of the main French TV chEnto document the various activities
which may be conducted in a Martian simulationisitat

- A study of the crew day to day activities (typeaativities, durations) and comparison to NASA
evaluations for actual future planetary exploragion

- Analysis of EVA results and efficiency.

- Psychological effects of EVA only in space suits.

- Evaluation of astronaut observational capacitiesnduEVAs and evaluation of areas explored
during EVAs.

- New tests of the Cliff Reconnaissance Vehicle sncionfiguration n° 3 with first experimentation
of a context camera sending information on thealelsituation.

- Evaluation of a pole mounted camera and a ballooanted camera to survey the ground, cliffs
walls or cliff and large boulders upper parts.

- Evaluation of various dexterity improvement devioeshe gloves.

- Hab internal lay out measurements and analysigfioelimprovements for simulation stations as
well as for actual Martian habitat.

- Survey with questions to the crew about life at MDR

- Psychological tests of the crew to explorevimiial and group factors contributing to team

performance.

Complementary themes have been added during ttstamisr while analysing the mission results as:

- Analysis of the difficulties to find locations imse EVAS

- Evaluation of explored area during the mission @xtdapolation to a Martian stay.
- Analysis of the communications between the MDRS biadb “the Earth”.

- Some geological activities

The MDRS 43 crew hopes that the results presentélais document will be useful for the following
crews and that some of the experimentations magobelucted and improved by these following
crews at MDRS or FMARS. We expect also that theselts may be useful to prepare future actual
planetary missions.

We had feed back data saying that the 5 mn a daprdo®dcast which occurred from the 20 to the 24
th of February 2006 on one of the main French cllsnras found interesting and full of information

by the viewers (which according to statistics weeeveen 2 and 3 millions). May this public outreach
operation shorten the time before an actual Mamsaruexploration. We would like to thank the media
team who “plaid the game” and understood that querations on the field are surely not yet at
astronauts and agencies professional level budlaoefar more than amateur activities.

We also want to thank the Mars Society and the iBilsSupport team without which this operation
would not have been possible. We understand pbrfeet| that the support of MDRS operations 6
months a year and the equipments maintenance aovwament to prepare the next field season
necessitates a dedicated team of volunteers speadiot of their personal time. During our stay the
Mission Support was a perfect blend of telepresemten needed and at the same time letting the
crew its freedom of action.
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