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What do we need to know?
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July 2012 Field Campaign (Hawaii)

=9 of 12 ‘hot spots’ found
=>1 km total traverse
=~500 m between auger/cores




C

- 0
e
A

l' trickle bandwidth example

[} Asteroids 4 94035 Weather ... Most Visited ~ ', 2009 AGU Fall M...

Latest Headlines ~ { | NASAWebDir [ |DC ~ [ |PLRP2009 ~ [ |Personal v [ | OSEWG v

@ Disable ~ § Cookies v / CSS ~ Forms v = Images ~ 6 Information v [ Miscellaneous ~ .‘ Outline ~ Resize g Tools ~  View Source v 1| Options -

=

xGDS Exploration Ground Data Systems

NASA ISRU

4

Intelligent
5 Robotics

amll

e

o

Live Tue, 17 Jul 2012 01:19:36 ... Tue, 17 Jul 2012 02:13:07 UTC
Neutron Spectrometer Sn (counts/s) 02:13:04 20.750

100

NS: bulk water

50

0

1:20
NIR Water 1

5
0.543

1:2
01:50:33

078 NIR: surface-bound water
0.50
0.25

0.00

1:45 1:50 1:55

Bulk water only *

Surface-bound water only

Surface-bound and bulk water

Matthew Logout

Plots

1 Neutron
Spectrometer Sn/Cd
Ratio
™ Neutron
Spectrometer Sn
(counts/s)

1 Neutron
Spectrometer Cd
(counts/s)

) Drill Thrust (N)

) Drillhead Position
(cm)
™ NIR Water 1
INIR Water 2
INIR Bound OH
INIR Grass
) Latitude
[ Longitude

National Aeronautics
and Space Administration




Mojave Field Campaign (Oct. 2014)
Project overview & goals

* Goal 1: Mature the NIRVSS and Hydra prospecting
operations concept through integration and robotic
field testing in native soils in a lunar analog setting.

Neutron Spectrometer

Near Infrared Spectrometer

NIRVSS (SW:1600-2400nm,
LW:2300-3400nm)



Mojave Field Campaign (Oct. 2014)
Project overview & goals

* Goal 1: Mature the NIRVSS and Hydra prospecting
operations concept through integration and robotic
field testing in native soils in a lunar analog setting.

* Goal 2: Improve and mature xGDS real-time science
tools through analog science operations in a natural
setting where the abundance and distribution of water
is not known a priori.




* Goal 1: Mature the NIRVSS and Hydra prospecting
operations concept through integration and robotic
field testing in native soils in a lunar analog setting.

* Goal 2: Improve and mature xGDS real-time science
tools through analog science operations in a natural
setting where the abundance and distribution of water
is not known a priori.

* Goal 3: Conduct a scientific investigation of water
content in the Mojave Desert by mapping native water
distribution and variability in abundances similar to
lunar polar volatiles as a realistic analog to robotic
mapping at the lunar poles.



Mojave Field Campaign (Oct. 2014)

* Science Goal: Understand H,0 emplacement,
retention, and distribution in Mojave Desert.



* Science Goal: Understand H,0 emplacement,
retention, and distribution in IVIOJave Desert.

Mojave Desert

* Field site = Alluvial Fan

* Elevation ~ 450 m

* C(Climate = arid (12-25 cm
mean annual precipitation) &
hot (16-18C mean annual
temperature)

* Located 14 km SW of Baker,
CA and 180 km NE of Los

Angeles, CA.
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* Science Goal: Understand H,0 emplacement,
retention, and distribution in IVIOJave Desert

Mojave Desert

* Field site = Alluvial Fan

* Elevation ~ 450 m

* (Climate = arid (12-25 cm
mean annual precipitation) &
hot (16-18C mean annual
temperature)

e Located 14 km SW of Baker,
CA and 180 km NE of Los
Angeles, CA.
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Mojave Field Campaign (Oct. 2014)

* Science Goal: Understand H,0 emplacement,
retention, and distribution in Mojave Desert.

Mojave Desert

* Field site = Alluvial Fan

* Elevation ~ 450 m

* (Climate = arid (12-25 cm
mean annual precipitation) &
hot (16-18C mean annual
temperature)

e Located 14 km SW of Baker,
CA and 180 km NE of Los
Angeles, CA.




Mojave Field Campaign (Oct. 2014)

e Science Goal: Understand H20 emplacement,
retention, and distribution in Mojave Desert.

Lunar analog

S

Both Moon & Mojave = low,
naturally occurring water
abundance in an arid
environment.

Water abundances:

LCROSS (Moon): ~5-6 wt %
Sahara Desert (Earth): 2-3 wt %
Mojave Desert (Earth): 2-6 wt %

Mapping of soil clast cover in ojave National
Preserve. The close proximity of various surface types
in this region helps ensure we will traverse multiple

types of ground cover during the field test. From Wood
et al. 2002.




Mojave Field Site

High Res Worldview ~1m/pixel — LROC analog
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Mojave Field Site
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Notional Day 1 Traverse for MVP Planning Purposes

Total distance is ~7 x 200m =X1400 m
No-stop traverse time at 10 cm/seg¢ = ~4 hrs

/This path has two objectives:
1.  Measure transverse
variations across the
dark “pavement” areas
Q{Q and intervening
,\/QQ “washes”.
Measure down-slope
variationsglong
“pavement” areas
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Notional Day 1 Traverse for MVP Planning Purposes
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