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United Nations Outer Space Treaty

Article IX
In the exploration and use of outer space, including the Moon and other celestial bodies, States Parties to

the Treaty shall be guided by the principle of cooperation and mutual assistance and shall conduct all their
activities in outer space, including the Moon and other celestial bodies, with due regard to the corresponding
interests of all other States Parties to the Treaty. States Parties to the Treaty shall pursue studies of outer space,
including the Moon and other celestial bodies, and conduct exploration of them so as to avoid their harmful
contamination and also adverse changes in the environment of the Earth resulting from the introduction of
extraterrestrial matter and, where necessary, shall adopt appropriate measures for this purpose. If a State Party
to the Treaty has reason to believe that an activity or experiment planned by it or its nationals in outer space,
including the Moon and other celestial bodies, would cause potentially harmful interference with activities of
other States Parties in the peaceful exploration and use of outer space, including the Moon and other celestial
bodies, it shall undertake appropriate international consultations before proceeding with any such activity or
experiment. A State Party to the Treaty which has reason to believe that an activity or experiment planned by
another State Party in outer space, including the Moon and other celestial bodies, would cause potentially

harmful interference with activities in the peaceful exploration and use of outer space, including the Moon and

other celestial bodies, may request consultation concerning the activity or experiment.

UNITED NATIONS
New York, 2002

http://www.unoosa.org/pdf/publications/STSPACE11E.pdf



http://www.unoosa.org/pdf/publications/STSPACE11E.pdf

COSPAR Policies

COSPAR, Referring to COSPAR Resolutions 26.5 and 26.7 of 1964, the Report of the Consultative
Group on Potentially Harmful Effects of Space Experiments of 1966, the Report of the same Group of 1967,
and the Report of the COSPAR/IAU Workshop of 2002, notes with appreciation and interest the extensive work
done by the Panel on Standards for Space probe Sterilization and its successors the Panel on Planetary
Quarantine and the Panel on Planetary Protection and accepts that for certain space mission/target body
combinations, controls on contamination shall be imposed in accordance with a specified range of requirements,
based on the following policy statement:

Although the existence of life elsewhere in the solar system may be unlikely, the conduct of scientific
investigations of possible extraterrestrial life forms, precursors, and remnants must not be jeopardized. In
addition, the Earth must be protected from the potential hazard posed by extraterrestrial matter carried by a
spacecraft returning from another planet. Therefore, for certain space mission/target planet combinations,
controls on contamination shall be imposed, in accordance with issuances implementing this policy.

(DeVincenzi et al. 1983).

COMMITTEE ON
SPACE RESEARCH

http://w.astro.berkeley.edu/~kalas/ethics/documents/environment/COSPAR %20Planetary%20Protection%20Po
licy.pdf



http://w.astro.berkeley.edu/~kalas/ethics/documents/environment/COSPAR%20Planetary%20Protection%20Policy.pdf
http://w.astro.berkeley.edu/~kalas/ethics/documents/environment/COSPAR%20Planetary%20Protection%20Policy.pdf

Office of Planetary Protection

Mission Categories

Types of Planetary Bodies

Mission
Type!

Mission
Category?

Bodies "not of direct interest for understanding the process of

chemical evolution or the origin of life.” Any I
Bodies of “significant interest relative to the process of
chemical evolution and the origin of life, but where there is only
. . . Any II & II*
a remote chance that contamination carried by a spacecraft
could compromise future investigations.”
Bodies of significant interest to the process of “chemical (I): “l;l.)ty’ III
evolution and/or the origin of life”, and where “scientific rorter
opinion provides a significant chance that contamination could Lander
compromise future investigations.” Probe' IV
Earth-return missions from bodies “deemed by scientific unrestricted \"/

opinion to have no indigenous life forms.”

Earth-Return

(unrestricted)

Earth-return missions from bodies deemed by scientific opinion
to be of significant interest to the process of chemical evolution
and/or the origin of life.

restricted
Earth-Return

\")
(restricted)

LIf gravity assist is utilized during a flyby, constraints for the planetary body with the highest degree of protection

may be required.

2For missions that target or encounter multiple planets, more than one PP category may be specified.
3Category IV missions for Mars are subdivided into IVa, IVb, and IVc.

https://planetaryprotection.nasa.gov/categories



https://planetaryprotection.nasa.gov/categories

Office of Planetary Protection
Solar System Missions

Category Planetary Body Mission Mission Status
I1 Asteroid Eros NEAR-Shoemaker Completed
II Comets Tempze' 1 & Hartley | hoep Impact/EPOXI Ongoing

Comets Encke,
II Schwassmann-Wachmann- CONTOUR Failed

3 and d'Arrest.
II Jupiter Galileo Completed
I1 Jupiter Juno Ongoing
II Jupter/Saturn Pioneer 10&11 Completed
II Jupiter/Satunl;n/HeIiosheat Vovager Ongoing
II Mercury (Venus fly-by) MESSENGER Completed
II Moon Chandra‘(ﬁ_?;_-l/ISRo Completed
I Moon Chang'e-3/CNSA Ongoing
I1 Moon Clementine Completed
II Moon Grail Completed
II Moon LADEE Completed
II Moon Lunar Prospector Completed
II Moon Lunar R(e)igagfissance Ongoing
II Moon Ranger 1-9 Completed
II Moon Surveyor Completed
II Pluto/Charon New Horizons Ongoing



http://near.jhuapl.edu/
http://solarsystem.nasa.gov/deepimpact/index.cfm
https://solarsystem.nasa.gov/missions/contour/in-depth/
http://solarsystem.nasa.gov/galileo
http://www.nasa.gov/mission_pages/juno/main/index.html
http://web.archive.org/web/20060206090452/spaceprojects.arc.nasa.gov/Space_Projects/pioneer/PNhome.html
http://voyager.jpl.nasa.gov/index.html
http://messenger.jhuapl.edu/
http://moonmineralogymapper.jpl.nasa.gov/
http://moonmineralogymapper.jpl.nasa.gov/
http://www.xinhuanet.com/english/special/change3/
http://science.nasa.gov/missions/clementine/
http://solarsystem.nasa.gov/grail/home.cfm
http://www.nasa.gov/mission_pages/LADEE/main/index.html
http://lcross.arc.nasa.gov/prospector.htm
http://lunar.gsfc.nasa.gov/mission.html
http://lunar.gsfc.nasa.gov/mission.html
http://www.jpl.nasa.gov/missions/missiondetails.cfm?mission=Ranger
http://nasascience.nasa.gov/missions/surveyor-1-7/
http://pluto.jhuapl.edu/index.php

I1 Saturn Cassini-Huygens Completed
Solar Orbiter .
I1 Sun Collaboration Planning Phase
Sun Ulysses Completed
II Venus Magellan Completed
I1 Venus Pioneer-Venus Completed
III (II-comet) Comet Borrelly Deep Space 1 Completed
Comet C-G, Asteroid .
III (II-comet) Lutetia Rosetta Ongoing
ExoMars 2016 /ESA:
Trace Gas Orbiter
III (TGO), IVa (TGO) & Entry, .
(EDM) Mars Descent, and Landing Ongoing
Demonstrator Module
(EDM)
Asteroids Vesta & Ceres .
II1 (Mars flyby) Dawn Ongoing
III Europa Europa Clipper Planning Phase
Mars Orbiter Mission .
1
It Mars (Mangalyaan)/ISRO Ongoing
III Mars Mars Climate Orbiter Failed
Mars Express/ESA .
II1 Mars (ASPERA-3) Ongoing
II1 Mars Mars Global Surveyor Completed
II1 Mars Mars Observer Failed
II1 Mars Mars Odyssey Ongoing
Mars Orbiter .
1 Adio VJIUILGT
III Mars Mission/ISRO Ongoing
III Mars Mars Reconnaissance Ondgoin
Orbiter going
II1 Mars MAVEN Ongoing



http://saturn.jpl.nasa.gov/
http://sci.esa.int/science-e/www/area/index.cfm?fareaid=45
http://sci.esa.int/science-e/www/area/index.cfm?fareaid=45
http://ulysses.jpl.nasa.gov/index.html
http://www2.jpl.nasa.gov/magellan/
http://heasarc.nasa.gov/docs/heasarc/missions/pvo.html
http://nmp.jpl.nasa.gov/ds1/
http://rosetta.jpl.nasa.gov/
http://exploration.esa.int/science-e/www/object/index.cfm?fobjectid=46475
http://exploration.esa.int/science-e/www/object/index.cfm?fobjectid=46475
http://exploration.esa.int/science-e/www/object/index.cfm?fobjectid=46475
http://exploration.esa.int/science-e/www/object/index.cfm?fobjectid=46475
http://exploration.esa.int/science-e/www/object/index.cfm?fobjectid=46475
http://exploration.esa.int/science-e/www/object/index.cfm?fobjectid=46475
http://dawn.jpl.nasa.gov/
https://www.jpl.nasa.gov/missions/europa-clipper/
http://www.isro.gov.in/pslv-c25-mars-orbiter-mission
http://www.isro.gov.in/pslv-c25-mars-orbiter-mission
http://mars.jpl.nasa.gov/msp98/orbiter/
http://www.aspera-3.org/
http://www.aspera-3.org/
http://marsprogram.jpl.nasa.gov/mgs/
http://heasarc.nasa.gov/docs/heasarc/missions/marsobs.html
http://marsprogram.jpl.nasa.gov/odyssey
http://www.isro.org/mars/home.aspx
http://www.isro.org/mars/home.aspx
http://mars.jpl.nasa.gov/mro/
http://mars.jpl.nasa.gov/mro/
http://www.nasa.gov/mission_pages/maven/main/index.html

III Mars Viking 1-2 Orbiters Completed
II1 Mercury, Venus, Mars Mariner Missions Completed
IVa Mars Deep Space 2 Failed
IVa Mars InSight Ongoing
IVa Mars Mars Pathfinder Completed
IVa Mars Mars Polar Lander Failed
IVa Mars MLaar;o?:itir:_ce Ongoing
IVa Mars MER Opportunity Ongoing
IVa Mars MER Spirit Completed
IVb Mars ExoMars 2020/ESA Planning Phase
IVb Mars Viking 1-2 Landers Completed
IVc Mars Mars Phoenix Lander Completed
V (restricted) Moon Apollo 11,12, 14 Completed
V (restricted) Mars Mars 2020 Planning Phase

V (unrestricted) Asteroid 25143 Itokawa Hayabusa/JAXA Completed

V (unrestricted) Asteroid 1999 JU3 Hayabusa 2/JAXA Ongoing

V (unrestricted) Asteroid 1999 RQ36 OSIRIS-REXx Ongoing

V (unrestricted) Comets Wild 2 & Tempel 1 Stardust NExT Completed

V (unrestricted) Heliosphere Genesis Completed

V (unrestricted) Moon Apollo 15-17 Completed

https://planetaryprotection.nasa.gov/missions



http://nssdc.gsfc.nasa.gov/planetary/viking.html
http://science.nasa.gov/missions/mariner-missions/
http://www.jpl.nasa.gov/missions/details.php?id=5914
http://insight.jpl.nasa.gov/home.cfm
http://mars.jpl.nasa.gov/MPF/
http://mars.jpl.nasa.gov/msp98/index.html
http://mars.jpl.nasa.gov/msl
http://mars.jpl.nasa.gov/msl
http://marsrovers.nasa.gov/home/index.html
http://marsrovers.nasa.gov/home/index.html
http://exploration.esa.int/science-e/www/object/index.cfm?fobjectid=48088
http://nssdc.gsfc.nasa.gov/planetary/viking.html
http://phoenix.lpl.arizona.edu/index.php
http://www.nasa.gov/mission_pages/apollo/index.html
http://mars.nasa.gov/mars2020/mission/rover/
http://www.isas.jaxa.jp/e/enterp/missions/hayabusa/index.shtml
http://www.jspec.jaxa.jp/e/activity/hayabusa2.html
http://osiris-rex.lpl.arizona.edu/
http://stardustnext.jpl.nasa.gov/
http://genesismission.jpl.nasa.gov/
http://www.nasa.gov/mission_pages/apollo/index.html
https://planetaryprotection.nasa.gov/missions

Former or current NASA Planetary Protection Officers

* Lawrence B. Hall 1963—1976 Planetary Quarantine Officer

* Richard 8. Young® 19761979 PQO

* Donald L. DeVincenzi* 1979-1986 PQO/PPO (Changed 1981)
« John D. Rummel* 1986-1993 PPO

1997-2006

* Michael A. Meyer® 1993-1997 PPO

« Catharine A. Conley 2006-2018 PPO

* Lisa M. Pratt 2018—Present PPO *Also Exobiology/Astrobiology



Documentation and mission
COSPAR status update

Pericles D. Stabekis
Genex Systems
April 23, 2013

Slideshow can be found using the following link:

https://docs.google.com/presentation/d/0Bx_1JbWBrLBLMVp4MDN6MjVTdGFFU3JtTIMOc1J3RXYtM1pl/e
dit#slide=id.p2



https://docs.google.com/presentation/d/0Bx_lJbWBrLBLMVp4MDN6MjVTdGFFU3JtTlM0c1J3RXYtM1pJ/edit#slide=id.p2
https://docs.google.com/presentation/d/0Bx_lJbWBrLBLMVp4MDN6MjVTdGFFU3JtTlM0c1J3RXYtM1pJ/edit#slide=id.p2

Solar System Mission Image and Planetary Protection

detail Slideshow
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Mars Glo

MARS

GLOBAL SURVEYOR

haISurvevnr

Mission Type:

Planetary P

Orbit Insertion

Orbiter
rotection Category:
|
- September 1¢2, 1997

End of Mission: November 14, 2006

Mars Global Surveyor:
Planetary Protection Category Il

“Mars orbiters such as MGS... are classified Category |l
and subject to biological burden limits or orbital lifetime
requirements to ensure against inadvertent contamination
of the planet in the event of a crash..

..Planetary protection requirements for MGS and Mars
Odyssey are intended to ensure that the orbiting
spacecraft do not inadvertently drop out of orbit and crash
onto Mars after their missions are completed. Planetary
protection requirements for the Mars Exploration Rovers
are intended to ensure that these landers did not
transport Earth microbes to the surface of Mars.”

httos://planetaryprotection.nasa.gov/about-categories/

Artist concept of Mars Global Surveyor over Mars

The Mars Global Surveyor orbiter was designed to
study the composition of Mars.

hitps://photojournal.jpl.nasa.gov/jpegMod/PIA17486 _mod

est.jpg

11



Mars Global Surveyor:
Planetary Protection Category ||

(Flyby,Orbiter)

The planet Mars is of... “significant interest relative to
the process of chemical evolution and/or the origin of
life and for which scientific opinion provides a
significant chance that contamination by spacecraft
could compromise future investigations.” Therefore,
this mission followed category |1l instructions to
implement “...impact avoidance and/or contamination
control including: cleanroom assembly, microbial
reduction, and trajectory biasing.”

https://nodis3.gsfc.nasa.gov/npe_img/N_PR_80¢

MGS in a Cleanroom

hitps://mgs-mager.gsfc.nasa.gov/overview/masincleanrm

0_0120_/N_PR_8020_012D_.pdf htm

Mars Global Surveyor:
Planetary Pratection Category ||

“MGS used aerobraking to achieve its mapping orbit. Through its
extended mission, MGS has complied with the PP orbital lifetime
requirement for 20 and 50 years after launch. This holds true for
the current orbit of about 380 kms.

The spacecraft was assembled in a class 100K clean room and its
surface cleanliness maintained through wiping with isopropy!
alcohol.”

hitps:i/docs google.comipresentation/d/0Bx_IJbWEBrLBLMVpa4MDMNEMVTd

GFFU3JTIMOc1 JSRXYtM1pJiedit#slide=id.p1

12



More photos can be found
in the link(s) below

1. Spacecraft
d.  hips://mars.jpl.nasa.gov/mes
movpics/atlo_pics/launch/launc
Z.  Films
d.  htps://mars.nasa.eov/mes/galle
ry/videos.html#mesorbits2005-
11-73

13



Phoenix Mars Lander

Mission Type:

Lander

Planetary Protection Category:

IVC

Landing: May 29, 2008
End of Mission: November 2, 2008

Phoenix Mars Lander
Planetary Pratection Category |Vc

The Phoenix Mars Lander falls under category IV in which the
spacecraft “...planned to target a body of chemical evolution or
arigin-of-life interest... Requirements include rather detailed
documentation... bioassays to enumerate the burden, a probability of
concamination analysis, an inventory of the bulk constituent organics,
and an increased number of implementing procedures. The latter may
include trajectory biasing, the use of clean rooms (Class 100,000 or
hetter) during spacecraft assembly and testing, bioload reduction,
possible partial sterilization of the hardware having direct contact with
the target body, and a hioshield for that hardware, and, in rare tases, a
complete sterilization of the entire spacecraft.

Subdivisions of Category IV (designated IVa, [Vb, or IVc) address
ander and raver missions to Mars (with or without life detection
experiments), and missions landing or accessing regions on Mars

which are of particularly high biological interest”
hitps://planetaryprotection.nasa.gov/about-categories/

Artist rendition of the Phoenix
Mars Lander on the Red Planet

The Phoenix lander used a robatic arm

to access ice under Martian polar caps.

https:/iwww.nasa.govimission_pages/phoenix/imagesfind

ex.himl

14



Phoenix Mars Lander Artist concept of Mars Global Surveyor over Mars
Planetary Pratection

Category |V subdivision for Mars
Lander, Probe

The planet Mars is of... “significant interest relative to the
process of chemical evolution and/or the origin of life and
for which scientific opinion provides a significant chance
that contamination by spacecraft could compromise future
investigations.” Therefore, missions investigating Martian
Special Regions such as the Mars Phoenix Lander, “even if
they do nat include life detection experiments they are
included in Category IV. Martian Special Regions include
those within which terrestrial organisms are likely to

The Mars Global Surveyor orbiter was designed to

replicate and those patentially harboring extant Martian siury the comoesilion af Mars.

'} "
LlrE' https://photojournal.jpl.nasa.govijpegMod/PIA17486 mod
https://planetaryprotection.nasa.gov/categories est.jpg

More photos can
be found in the
link(s) below

1. Phoenix Mars Lander

Factsheet:

d.  htp://phoenix.Ipl.arizo
na.edu/pdf/fact_sheet.
pdf

¢.  Mission Postcards

d.  hitp://phoenix.Ipl.arizo

na.edu/postcards.php
3. Article on Phoenix Spacecraft

d.  hitps://www.space.com
/42947 -phoenix-mars
lander.html

15
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Mariner 3,4,6,7 8,9

Mission Type:
Lander
Planetary Pratection (ategary:
\s
Started: May 1960
Completed: March 24, 1975

Mariner ]
Planetary Protection Category |l

“Mariner 3 was a 260 kg solar-cell and battery-powered spacecraft
designed to make scientific measurements in the vicinity of Mars and to
ohtain photographs of the planet’s surface and transmit these ta Earth. It
was intended that the spacecraft would encounter Mars after a 325-million
mile journey in a little less than & months. A protective shield failed to eject
after the spacecraft had passed through the atmosphere. None of the
instrument sensors were uncovered, and the added weight prevented the
spacecraft from attaining its prescribed Mars trajectory.

The spacecraft was assembled in a class 100K cleanroom and its surface
tleanliness maintained through wiping with isapropyl alcehol. The surface
microbial burden was 2x105 spores (est.).”

16



Mariner 4
Planetary Pratection Category |l

“Mariner 4 was the first spacecraft to get a close look at Mars. Flying as
tlose as 9,846 kilometers (6,118 miles), Mariner 4 revealed Mars to have a
cratered, rust-colored surface, with signs on some parts of the planet that
liguid water had once etched its way into the soil. In addition to various field
and particle sensors and detectors, the spacecraft had a television camera,
which took 2¢ television pictures cavering about 1% of the planet. Initially
stored on a 4-track tape recorder, these pictures took four days to transmit
to Earth.

The spacecraft was assembled in a class 100K clean room and its surface
tleanliness maintained through wiping with isopropyl alcohal.

The surface microbial burden was 2x103 spores (est.).”

htt

J//docs google.com/presentation/d/0Bx _IJbWBrL BLMYpA4MDMN

BMIVTAGFFU3JTIMOc1 JIRXY M 1pJ/edit#slide=id.p1

Mariner 6 & 7
Planetary Protection Category Il

“Mariners b and 7 were identical twins in @ two-spacecraft mission to Mars.

Launched 31 days apart on Atlas/Centaur rockets, the spacecraft arrived at
their closest approach to Mars (3,430 kilometers, or 2,130 miles) just four
days apart. They transmitted to Earth a total of 143 pictures of Mars as
they approached the planet and 35 close-up pictures as they flew past the
equator and southern hemisphere...

The spacecraft also studied the atmosphere and its chemical

composition. The spacecraft was assembled in a class 100K clean room and

its surface cleanliness maintained through wiping with isopropy! alcohal.

The surface microbial burden wos 2.44x104 spores for Mariner 6 and 3x105

spores for Mariner 7 (bath assayed).”

https:fidocs.google.com/presentation/d/0Bx_|JbWEBrLBLMYpd4 MDN

hitps:iwww.nasa.qgov/sites/defaull/files/196

4 november_mariner 04 0.jpg

https://nssdc.gsfc.nasa.govinme/spacecraft'd

splay.action?id=1969-014A

BMVTdGFFU3JtTIMOc1J3RXYtM1pJ/edit#slide=id.p1

17



“Mariner 8 was intended (o go into Mars orbit and return images and data. It was
launched on an Atlas-Centaur SLV-3C booster (AC-24) on May 8, 1971. The main Centaur
engine was ignited 2063 seconds after launch, but the upper stage began to oscillate in pitch
and tumbled out of control. The Centaur stage shutdown 363 seconds after launch due to
starvation caused by the tumbling. The Centaur and spacecraft payload separated and
re-entered the Earth's atmosphere approximately 1500 km downrange and fell inta the
Atlantic Ocean about 560 km north of Puerto Rico.

The spacecraft was assembled in o closs 100K clean room and its surface
cleanliness maintained through wiping with isopropyl aicohal. The surface microbial burden

was 1.2x104 spores (ossayed)

Mariner 9 is a Mars orbiter that was launched on May 30, 1971 and reached the
planet an November 14 of the same year, becoming the first spacecraft to orbit another

planet, narrowly beating Soviet Mars 2 and Mars 3, which both arrived within a month.
After months of dust-starms it managed to send back clear pictures of the surface.

The spacecraft was assembled in o closs 100K clean room and its surface
cleanliness maintained through wiping with isopropyl aicohal. The surface microbial burden

was 1.2x103 spores (ossayed)

Mariner 8 & 9
Planetary Pratection Category Il

https:/idocs google ‘presentation/d/0Bx_|JbWBrL BL

MYpd4MDNBMV TG

FUSJTIMOc1JSRXYIM 1pJ/edit#sli

1e=id n
de=id.p1

18
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Stardust

Mission Type:

Comet Sample Return Mission
Planetary Protection Category:
V unrestricted
Launched on February 7, 1999

Stardust Mission Planetary
Protection
Category V unrestricted

Category V pertains to all missions for which the spacecraft,
or a spacecraft component, returns to Earth. The concern for
these missions is the protection of the Earth from back
contamination resulting from the return of extraterrestrial
samples (usually soil and rocks). A subcategory called
"Unrestricted Earth Return” is defined for solar system
bodies deemed by scientific opinion to have no
indigenous life forms. Missions in this subcategory have
requirements on the outbound (Earth to target hody) phase
only, corresponding to the category of that phase (typically
Category | or I1).

hitps://planetaryprotection.nasa.gov/about-categories/

The primary aoal of Stardust s to cellect dust and carbon-based samples during its closest
encounter with Comet Wild 2 - pronounced "Vilt 2" after the name of its Swiss discoverer - is 4
rendezvous scheduled o take place in January 2004, fter nearly four years of space travel,

Link to more cleanroom images from this mission

hitps://stardust.jpl.nasa.gov/photo/cleanroom.html

19



Stardust Mission Planetary
Pratection
Category V unrestricted

“Stardust was launched on February 7. 1999. Its primary mission was o
collect dust samples from the coma of comet Wild 2, as well as samples
of cosmic dust, and return these to Earth far analysis. It was the first
sample return mission of its kind. En route to Comet Wild 2, the
spacecraft also flew by and studied the asteroid 5535 Annefrank. The
primary mission was successfully completed on January 15, 2006, when
the sample return capsule returned to Earth.

Stardust was a PP Category V mission, deemed “Safe for Earth Return”.
There were no PP requirements levied to it.”

https://docs.google.com/presentation/d/0Bx_|JoWEBrL BLMVp4 i

DNEMVTAGFFU3HATIMOC1J3RXYtM 1 pJ/edit#slide=id.p1

h

t

tps://stardust.]

l.nasa.qov/photo/uttr 047 .

20



More Phatos can be found
in the link(s) below

1. Comet images

a. https://stardust.jpl.nasa.qov

news/news97 .html
2. Launch Images
a. https://stardust.jpl.nasa.qov
[photo/ksc990207 html
3. Aerogel images

a. https://stardust.jpl.nasa.qov

news/news 108.html

21



Deep Impact
Mission Type:
Fly By
Planetary Protection Category:
|
Launch date: January 12, 2005

Deep Impact Mission
Planetary Pratection
Category |l

“Category Il includes all types of missions to those target bodies
where there s significant interest relative to the process of chemical
evolution and the origin of life, but where there is anly a remate chance
that contamination carried by a spacecraft could jeapardize fiture
exploration.

The requirements are only for simple documentation. This
documentation includes a short planetary protection plan is required
for these missians, primarily to outline intended or potential impact
targets; brief pre-launch and post-launch analyses detailing impact

strategies; and a post-encounter and end-of-mission repart providing https:/Awww.nasa.aov/mission pages/deepimpact/multimed
the location of inadvertent impact, if such an event occurs.” ia/0701-assembly744d html

hitps://planetaryprotection.nasa.gov/about-categories/




Deep Impact Mission
Planetary Pratection
Category Il

“Deep Impact/ EPOXI is a PP Category I
mission. The combined spacecraft and upper
stage will not encounter any extra-terrestrial
solar system bodies with the exception of the
comet (targeted). However, the flyby spacecraft
and the upper stage will enter heliocentric
orbits that cross the orbit of Mars.”

https:/idocs.google.com/presentation/d/0Bx_1JbWBrL

BLMVp4MDNEMVTAGFFU3JITIMOc1J3RXYIM1pJ/e
dit#slide=id.p1

More Phatos Can be found
using the link(s) below

1. Spacecraft Graphics
d.  hitps://www.nasa.gov/
mission_pages/deepim
pact/spacecraft/index.ht
ml
¢.  Multimedia
da.  https://www.nasa.gov/
mission_pages/deepim
pact/multimedia/index.
html# XTd]eZNKj0Q

https:/fwww.nasa.gov/mission_pages/deepimpact/i

mageqgalleryi#lowerAccordion-set1-slides
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Deep Space 1

Mission Type:

Flyby

Planetary Protection Category:

Oct. 24,1998 — Dec. 18, 2001

Deep Space Planetary
Protection Category Il

“Category lll includes certain types of missions to a target body of
themical evolution or origin-of-life interest, or for which scientific
opinion holds that the mission would present a significant chance of
contamination which could jeopardize future biological exploration.

Requirements consist of documentation [more involved than that for
(ategory 1] and some implementing procedures, including trajectory
biasing, the use of clean rooms (Class 100,000 or better) during
spacecraft assembly and testing, and possibly bioburden reduction.
Although no impact is generally intended for Category lll missions, an
inventary of bulk constituent arganics is required if the probahility of
inadvertent impact is significant.”

https://planetaryprotection.nasa.gov/about-cate
gories/

https://www.jpl.nasa.qov/inmp/ds 1/img/98pc1178.qif
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More Photos can
be found in the
link(s) below

1. Artist Rendition Spacecraft
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Galileo Mission
Mission Type:
Orbiter
Planetary Pratection Category:
|
Launch date: October 18, 1989

Galileo Mission
Planetary Pratection
Category ||

“Category Il includes all types of missions to those target hodies
where there is significant interest relative to the process of chemical
evolution and the origin of life, but where there is only a remate
thance that contamination carried by a spacecraft could jeopardize
future exploration,

The reguirements are only for simple documentation. This
documentation includes a shart planetary protection plan is required
for these missians, primarily to outline intended or patential impact
targets; brief pre-launch and post-launch analyses detailing impact
strategies; and a post-encounter and end-of-mission report providing
the location of inadvertent impact, if such an event accurs.”

https:/iwww.gettyimages.com.au/photosi/galil

eo-19897family=editorial&phrase=galileo%20
-%201989&sori=best#license

hitps://planetaryprotection.nasa.qgov/about-categories/




Galileo Mission Ganymede Global Geologic Map
and Global Image Mosaic

Planetary Pratection Category |l

“The data Galileo collected supported the theory of liquid water under
the icy surface of Europa, and there were indications of similar
liguid-salt water layers under the surfaces of Ganymede and Callisto.”

“For PP purposes, Galileo was classified categary Il mission, with only
documentation requirements. It was agreed, however, that should the
mission make discoveries that would warrant pratection of any
planetary hody heyond the category Il requirements, the decision on
the spacecraft’s eventual disposition would have to be negotiated with

the NASA PP Officer.” https:/iphotojournal jpl.nasa.govimission/Galileo

https://docs. google.comipresentation/d/0Bx_|JbWErLELMVp4
MDNEM]VTAGFFU3JTIMOc1J3RXYIM 1 pJleditislide=id.p1

Gﬂl“EU M iSSiUn Bright scars on a darker surface testify to 4 long history of impacts on Jupiter's
PIﬂﬂE[aW Pfﬂt&[tiﬂﬂ moon Callisto in this image of Callista from NASA's Galileo spacecraft.
Category Il

“Indeed, the discoveries of potential liquid water under the surfaces of
Europa, Ganymede, and Callisto caused a decision to dispose the
spacecraft by impacting Jupiter.

On September 21, 2003, after 14 years in space and 8 years in the Jovian
system, Galilea's mission was terminated hy sending the orbiter into
Jupiter's atmosphere at a speed of over 48 kilometres (30 mi) per
second, dramatically reducing the chance of contaminating local moons
with terrestrial microorganisms.

For the record, the probahility of impacting Venus during gravity assist
fly bys was 1x10-10."
https://solarsystem.nasa.gov/resources/811/global
hitps://docs.aoogle.comipresentation/d/0Bx_LIbWBrLBLMVpaM -callisto-in-color/?category=missions_galileo
DNBM]VTAGFFU3JTIMOc1 JARXYtM1pJleditéslide=id.o1
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More phatos can be found
using the link(s) below

L. Artist rendition of spacecraft.
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CASSINI - HUYGENS

% 3 <

LN\
MISSION TO SATURN AND TITAN
hitpi//saturn.jpl.nasa.gov  hupy//www.nasa gov/cassini

Cassini-Huygens
Mission Type:
Orbiter, Flyby
Planetary Protection Category:
I
Dates: Oct 19,1997 - Sep 15, 2017

Cassini-Huygens Mission
Planetary Protection
Category Il WA

“Lassini was classified PP Category Il mission. gettyim;ées'
In addition to documentation requirements, s o
there were probability of impact limits for
several of the planetary bodies that were /will
be encountered.”

';‘I

https://docs.google.com/presentation/d/13P6&tan_pAMyShm
TwRPmpd4HxPyECWOS9WI10HIBhgxud/editislide=id.qbc
3e780d6f 0 97

hittps:/fmail.google.com/mail/u/Q/#fsearch/mracemom
40acl.com/FMfecgxwChegWDITMNIgPSCtZPcHXKLKB?
projector=1&messagePartld=0.1
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Cassini-Huygens Mission Planetary
Pratection
Category Il

“Ajter 20 years in space — 13 of those years exploring
Saturn — Cassini exhausted its fuel supply. And so, to
protect moons of Saturn that could have conditions
suitable for life, Cassini was sent on a daring final
mission that would seal its fate. After a series of nearly
two dozen nail-biting dives between the planet and its icy
rings, Cassini plunged into Saturn’s atmosphere on Sept.
15, 017, returning science data to the very end.”

https://solarsystem.nasa.gov/missions/cassini/overview/

https:/isolarsystem.nasa.govimissions/cassini/galleries/images/?
page=0&per page=25&order=created at+desc&search=&tags=c
assini&condition 1=1%3Ais _in resource list&category=51

More photos can be found
using the link(s) below

1. Artist Rendition of Spacecraft orbiting Saturn
d.  hps://www.jpl.nasa.gov/missions/we

b/Cassini.jpg
2. Spacecraft

d.  https://media.gettyimages.com/photos
/-picture-id60740392675=2048x2048

b.  https://www.gettyimages.com/photos
/ends-cassini-spacecraft-mission/med mission/grand-finale/overview/
Iatype=photography&phrase=ends 4£0c
assinieZ0spacecraft%0mission&sort=
mostpopular

https://solarsystem.nasa.gov/missions/cassinil
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2001 MARS ODYSSEY

Mars Odyssey
Mission Type:
Orbiter
Planetary Pratection Category:
Il
Mission Status ~ Currently Operating
Mars Orbit Insertion October 24, 2001
Launched  April 7, 2001

Mars Odyssey Planetary
Protection Category ||

"Mars Odyssey probability of impact estimates before launch
were 9.1xL10-3 for L+¢0 yrs, and 3.9x10-2 for L+20 ta L+30 yrs.
The latter exceeded the required 5x10-2 value and a raise
maneuver was planned at the end of the mission to comply.

In the course of the extended missions, the project proposed
a revised analysis utilizing an updated Mars atmaspheric
model, which showed that the probability of impact for both
time intervals easily met the PP requirement. Specifically, for
the L+20 to L+30 year period, the probability of impact was
shown to be 2.3x10-2. The project report was peer reviewed
and eventually approved. The spacecraft is in its third
extended mission and in full compliance with PP
Requirements.”

hitps://docs.google.com/presentation/d/0Bx_IJbWBrLBLMVp4M hitps:/lwww.gettyimages.com.au/detail/news-photo/the-

DNEMVTAGFFU3JTIMOCTJ3RXYtM1p J/editéslide=id.p1 mars-odyssey-spacecraft-with-gold-foil-protective-news-

photo/515986197adppopup=true

31



Mars Odyssey Planetary
Protection Category |l

“Mars Odyssey'’s probability of impact estimates before
launch were 9.1x10-3 for L+20 yrs, and 5.9x10-2 for L+20
to L+50 yrs. The latter exceeded the required 5x10-2
value and a raise maneuver was planned at the end of the
mission to comply.

In the course of the extended missions, the project
proposed a revised analysis utilizing an updated Mars
atmospheric model, which showed that the probability of
impact for both time intervals easily met the PP
requirement. Specifically, for the L+20 to L+50 year

period, the probability of impact was shown to be 2.5x10-2.

The project report was peer reviewed and eventually
approved. The spacecraft is in its third extended mission
and in full compliance with PP requirements.”

https.//docs.google.com/presentation/d/0Bx_IJbWBrLBLMVp4M
DNEMIVTAGFFU3NTIMOc1JIRXY M1 pl/edit#slide=id.p1

More phatos can be found
using the link(s) below

el _fi 791 _ mars-odyssey-launch-rocke

-P1AZ0331-full? jpg

¢. Artist Rendering
{ /mars.jpl.nasa.gov/system/resources/d
i (omet-siding-spring-
ver-orhiters-fulld ipg
pl.nasa.gov/system,/resources/d
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Mars Reconnaissance Qrbiter

Mission Type:

Orbiter

Planetary Protection Category:

Mission Status

I
Currently Operating

Mars Orbit Insertion March 10, 2006

Launched

Mars Reconnaissance Orbiter
Planetary Protection Category Il

“MRO complied with all PP requirements:

- |t was assembled in a class 100K clean room with attendant
contrals

- Provided an inventory of organic materials

- The probability of impact by the launch vehicle, Centaur,
was 3.9x10-11

- The total spore burden was 4.4x105, after credit was token
for s/c parts that were shown ta reach 5000 for .5 sec during
burn-up and break-up (o detailed analysis was submitted by the
project, peer reviewed, and eventually approved)”

https:/{docs.google.com/presentation/d/0Bx_|JbWBrLBLMYp
AMDNBMIVTdGFFU3MTIMOc1J3RXYtM 1 pJ/editéslide=id.p1

August 12, 2009
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More images can be found using the
link(s) below

Multimedia

a. https://mars.nasa.govimro/multimedia/images/

Fact Sheet

a. hitps:www.jpl.nasa.gov/news/fact sheets/i

RO .pdf
Spacecraft

a. hitps:www jpl.nasa.gov/spaceimages/iimages

Iwallpaper/P1A04916-1920x1200.jpg
Getty Images

a. hitps:www. gettyimages.com/photos/mars-rec
onnaissance-20057phrase=mars%20reconnai

ssance%202005&sort=best
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» L ABORATORY? |
Mars Science Laboratory Curiosity
Mission Type:

Lander/Rover
Planetary Pratection Category:

1Va

Launched: Nov. 26, 2011
Landed on Mars: Aug. 6, 2012

Mars Science Laboratory Curiosity
Rover
Planetary Protection Category 1Va

“MSL was classified a Category IVa mission and complied with all
attendant PP requirements:

The tatal spore burden on the londed hardware was 5.64x104 (
jo/me)

The total spore burden in impacting hardwore wos 1.81x105.

The a-priari probability of impact for the launch and cruise phases
wos 4.88x10-3

MSL employed cleaning, DHMR treatment, and multiple assays to
reduce and monitor the spacecraft’s burden”




More phatos can be found
using the link(s) below

I.  Mission Gallery
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Mars Exploration Rovers
Mission Type:
Lander/Rover
Planetary Protection Category:
Va
Spirit and Opportunity landed on Mars January 3 and January 24, 2004

MER Planetary Protection

Category |Va
“The Mars Exploration Rover Mission (MER) is an ongoing robatic mission
involving two rovers, Spirit and Opportunity, exploring the planet Mars. Spirit : I___IEEF"‘""" and Olmf-:-lru:”it'_-fn_ :
was launched on June 10, 2003, and Opportunity on July 7, 2003; they landed BY THE NUMBERS
in January 2004, on widely separated equatorial locations on Mars. 6 vEARS }I_L:.

The two rovers complied with all PP requirements:

124,838
The landed spore burdens for the two rovers were 1x105 for Spirit, and i
¢.1x105 for Opportunity 4.8

The spore burdens for the impacting hardware were 1.2x105 (39/me] for
Spirit, and 2.1x105 (69/m?) for Opportunity

3() DEGREES

The g priori probabilities of impact for the [aunch, cruise, and approach phases
were 8.95x10-3 for Spirit, and 7.71x10-3 for Opportunity”

https://docs.google.com/presentation/d/0Bx_|JbWBrLBLMVYp4MDNG
MIVTdGFFU3JTIMOc1J3RXY M1 pJ/editislide=id.p1

37



More photos can be found
using the link(s) below

1.

2,

Multimedia
a. https://mars.nasa.govimer/
multimedialimages/
Getty Images
a. https:www.gettyimages.co

m/photos/mars-exploration-
rover-spirit? page=3&sort=
mostpopular&mediatype=p
hotography&phrase=mars
%20exploration%20rovery
20spirit
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JUNO
Jung

Mission Type:
Orbiter
Planetary Pratection Category:
|
Launch date: August 3, 2011

Juno Mission Planetary
Pratection Category Il

“Juna was classified a PP Category II*. In addition to documentation
requirements, there were probahility of impact limits for the Javian moons
and Mars.

The Juno prelaunch estimates for those prababilities (with the requirement
in parenthesis) were:

Probability of contaminating the Europan ocean, 1.8x10-5 (1x10-4)
Probability of contaminating any other Jovian moan, 2x10-5 (1x10-3)

- Probahility of impacting Mars, 9.7x10-5(1x10-4)"

https:f/docs google.com/presentation/d/0Bx_|JbWBrL BLMVpd4MD
NEMVTAGFFUIJTIMOcTJIRXYIM 1pJieditdslide=id.p1
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More photos can be found
using the link(s) below

1. Images
a. https:/iwww.nasa.gov/missi

on_pages/junofimages/inde

x.html
2. Fact Sheet
a. hitps:www.jpl.nasa.gov/ne

wsifact sheets/JUNO Fact
Sheet 2016.pdf
3. Spacecraft
a. https:/finhabitat com/nasas-
juno-spaceship-to-jupiter-wi
ll-make-the-most-distant-us
e-of-solar-power-ever/juno-

spacecraft-jupiter-mission-4
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Mission Type:
Orbiter
Planetary Protection Category
|
Launch date: September 27, 2007

Dawn Mission Planetary
Protection Category |l

“Dawn was classified PP Category Il and i
attendant requirements:

|t was assembled in a class LOOK clean room . The profam

Mars impact by the 3rd stage is essentially zero (vs the requiremeht
of 1x10-2) The probability of a Mars impact by the spacecraft is
1.95x10-3 (vs the requirement of 1x10-2)

Additionally, it was agreed that any new information on Ceres will
be evaluated in time to guide a decision on the final disposition of
hardware. Such decision will be subject to approval by the NASA
PRO:?

hitps://docs.google.com/presentation/d/0Bx_|JbWBrL BLMYpd MDNEM]WVTAG
FEU3JUTIMOc1J3RXY M1 pJledit#slide=id.p1
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More photos can be found
using the link(s) below

1. Mission Images
a. https:/iwww.nasa.gov/missi

on_pages/dawn/images/ind
ex.html
2. Article from Nasa spaceflight
a. hitps:www.nasaspacefligh
t.com/2015/03/dawn-histori
c-arrival-ceres/
3. JPL Dawn spacecraft images

a. hitps:/www.jpl.nasa.gov/sp
aceimages/details.php?id=

PlA12022
A4 hitps:/hwww.researchgate.net/figur

e/Dawn-spacecraft-solar-panels-E
ach-panel-is-image-courtesy-of-NA
SA fig1 268556741

42



GRAVITY RECOVERY AND INTERIOR LABORATORY

Grail
Mission Type:
Orbiter

Planetary Protection Category I
Launch Date: September 10, 2011

Grail Mission Planetary
Protection Category I

GRAIL complied with all requirements for a PP Category Il
mission. The spacecraft was assembled in a class 100K clean
room. The GRAIL project conducted a detailed navigation
analysis of the trajectory after launch.

The heliocentric upper stage trajectary will never cross the
orbit of Mars. Therefore, the probability of impacting Mars is
negligible. Per the analysis, there is a 0% chance of the Upper
Stage impacting Earth, Mars, or Venus for a 50 year time span
(2011-2061). Therefore the GRAIL project is in conformance
with PP requirements. An organics inventory was submitted
and the final disposition documented.

htips://docs.google.com/presentation/d/0Bx_IJbWBrL BLMYp4
MDMNEMVTdGFFU3JTIMOc1 J3R XYM 1pJ/edit#slide=id.p1
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More photos can be found
using the link(s) below

1. Mission Page Multimedia

a. https://solarsystem.nasa.go

vimissions/grail/in-depth/

https://'www britannica.com/event/Gravity-Recovery-and-in

terior-Laboratory
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MARS

PATHFINDER

+

Mars Pathfinder

Mission Type:
Rover
Planetary Protection Category:
Va
Launch Date: December 4, 1996

Mars Pathfinder Planetary Protection
Category 1Va

“Pathfinder was assembled in a class 100K clean room with attendant
personnel controls and procedures. Cleaning with isopropyl alcohol and
frequent assays were used to maintain the spacecraft’s microbial
tleanliness. Several components were DHMR-treated. Recontamination
was minimized by decontaminating the fairing blankets. The surface
microbiological burden for the spacecraft was 2.9x104 spores, with an
average of 14.9 spores/me. The burden of impacting hardware was
7.9x104."

hitps://docs.qoogle.com/presentation/d/0Bx_|JbWErLBLMVYpa4MD
NEMVTAGFFU3JiTIMOc1J3RXY M1 pJleditéslide=id.p1
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More photos can be found
using the link(s) below

1. Website Images

a. https://imars.jpl.nasa.qow/iM
PF/science/geology.html
b.

https://mars.ipl.nasa.gov/M
PFE/science/mineralogy.html
2. hitps:fen. wikipedia.org/wiki/Mars

Pathfinder#/media/File:Mars_Pathf

inder_Lander_preparations.jpg

"Spectral Strip"
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Powerpoint Slideshows, documents, and other resources that can be used for content

for training purposes.

1. Planetary Protection Training course Lectures & PPTs

a. https://drive.google.com/drive/folders/1NIOdI-UIBh-H4dImd9nNMfF4gMsPzql9

2. Current Atrticles in the Public Domain that contain quotes from Planetary Protection Officers.

a. https://docs.google.com/presentation/d/1luwwPvZAidkeXyspkxtOPXikUOp1Y6UZBLYLj4

1Bud4/edit?usp=sharing

47


https://drive.google.com/drive/folders/1Nl0dI-UlBh-H4dImd9nNMfF4qMsPzgI9
https://docs.google.com/presentation/d/1IuwwPvZAidkeXyspkxt0PXikU0p1Y6UZBLYLj41Bud4/edit?usp=sharing
https://docs.google.com/presentation/d/1IuwwPvZAidkeXyspkxt0PXikU0p1Y6UZBLYLj41Bud4/edit?usp=sharing

