
Lunar soils in 
permanently dark 
regions near the
pole contain 
hydrogen and may 
contain water ice.

Robots mine lunar
soil to extract oxygen, 
titanium, aluminum, 
and other elements 
used for buildings
and life support.

Solar panels on 
robots, transports, 
and outposts 
provide power.

WHY GO To THE MOON?

Explore! To the Moon and Beyond with the Lunar Reconnaissance Orbiter —
http://www.lpi.usra.edu/education/explore/LRO/

Lunar Camp Teacher Resources — 
http://lunar-camp.com/resources/index.html

Return to the Moon —
http://www.challenger.org/teachers/lessons/returnmoon.cfm

http://www.nasa.gov/mission_pages/exploration/main/index.html 

http://www.nasa.gov/directorates/esmd/home/index.html

http://moon.msfc.nasa.gov/

http://www.planet-llc.com/pages/store/simulant.htm

http://www.patrawlings.com/default.cfm

Why do YOU think we should journey to the Moon and beyond?

BE PART OF THE JOURNEY!

What do you do?     What do you do?     Right now I am the Deputy Project Manager for the Lunar Reconnaissance Orbiter (LRO) Mission. 
That means that I oversee the entire project. I make sure that we meet our technical goals when we are designing the 
instruments and the spacecraft, that we meet our budget goals, and that the people on the project — the scientists 
and engineers and technicians and support people — have everything they need, when they need it, to do their jobs. I 
did not start as a Deputy Project Manager. I began working at NASA over 20 years ago as an engineer on a project. 
I grew into my position today by experiencing different projects and getting training all along the way.

The best things about my job are that I am always learning, I get to work on exciting and challenging projects, and I get 
to work with really cool people. I mean, how exciting is it to design a spacecraft to go to the Moon? And to only have 3 
or 4 years to do it?!

How did you get to be doing what you are doing?     How did you get to be doing what you are doing?     When I was a little girl in Hawaii, I wanted to work in space. I liked 
math and was encouraged to be a math teacher. One of my math teachers suggested that I go into the Air Force because they offered scholarships 
that would pay for my schooling, and a guaranteed job. The Air Force also offered real experiences using what I learned — and they worked in space. 
One of my jobs was working on satellites. When I left the military, the experience helped me to get a job at NASA. My first job was figuring out how 
to put satellites into the space shuttle and then, once the shuttle was in space, get the satellites out and into orbit. All through my career I have had 
to use math and engineering. All those boring classes that I had to take when I would have preferred to be surfing really paid off! I am always using 
what I learned in school!

What is the greatest engineering challenge about putting an outpost on the Moon?     What is the greatest engineering challenge about putting an outpost on the Moon?     The most challenging — and most interesting — part of putting 
an outpost on the Moon is that there is still so much we don’t know about our Moon! The Moon is so close. We have astronomers studying it, and we 
have visited it, and yet we know so little. This is a huge challenge to designing an outpost. We need to know what the land is like and what materials 
and resources are there. We are pioneers again. Missions like LRO and the Lunar Crater Observation and Sensing Satellite (LCROSS) mission and 
others will help us learn so much more, building on what we know from the Apollo missions 40 years ago. 

Engineers will work with the scientists to figure out what resources are where on the Moon. We’ll know if there is water, and what metals and other 
resources might be available to build an outpost. Once we have picked the best site for an outpost, the engineers will determine how to use the 
resources available, what equipment is needed to gather and make use of the resources, and what we still need to bring from Earth. They will design 
and build roads, bridges, transportation, and buildings that are suited for the location.

Why should we return to the Moon?Why should we return to the Moon?     At least for me, the Moon is our natural next step to exploring our universe — and there is so much to 
explore! When people ask “Why do it?” I want to say “Why not?!” But there are also benefits to be discovered. Our society has benefited so much from 
the space program — the materials that make my glasses lightweight and flexible, the products in my house like cordless tools and computers — all 
resulted from the space program. Who knows what will be discovered as we venture to the Moon? 

If someone wants to be an engineer, what should they do?     If someone wants to be an engineer, what should they do?     It is really important that students consider going into science and engineering careers.  
We need people who are good at these jobs for our future exploration of the Moon and Mars and other places in our solar system. I love a challenge 
and I love problem solving. If a student likes to solve puzzles, have fun, work with neat people on challenging problems that require imagination, then 
science and engineering are for them! They should focus on science and math and listen to their teachers. I met many great teachers who wanted to 
help me learn and succeed. Believe it or not — and they may not! — they will use much of what they learn. I have! 

  
Hear about the LRO Mission from Cathy at http://learners.gsfc.nasa.gov/mediaviewer/LRO/http://learners.gsfc.nasa.gov/mediaviewer/LRO/.

CHALLENGES TO LUNAR EXPLORERS

LUNAR RESOURCES

TRY THIS — What’s Needed

MEET AEET A M MISSIONISSION E ENGINEER — Ms. Cathy Peddie,NGINEER — Ms. Cathy Peddie,
                                                             NASA Goddard Space Flight Center                                                             NASA Goddard Space Flight Center

FURTHER EXPLORATION MORE CLASSROOM RESOURCES

ONLINE DISCOVERY

CREATE A LUNAR OUTPOST

front sixth- to ninth-grade students
back educators

http://www.lpi.usra.edu/education/moon_poster.shtml

 

ABOUT THIS POSTER

       What buildings are needed for the astronauts?          How does the habitat get power?          What science occurs at the outpost?

              How do the astronauts arrive at the outpost?          How do they move across the lunar surface? 

      How are the astronauts protected from radiation and temperature extremes? 

              Where is equipment maintained and stored?        

      How is air generated for the astronauts to breathe?          

              Where do they get their food? 

      Where do the astronauts get medical treatment?

              How do they communicate with each other and Earth? 

      What do the astronauts do for exercise, relaxation, and fun? 

             What kind of jobs will people need to do at the outpost?

Water Ice, Maybe.   Hydrogen, Yes!

Regolith Revisited

Got Sun?

Other Energy Sources

What’s for Dinner?

Reduce, Reuse, Recycle

Picture It

Home on the Moon:  Living on a Space Frontier

Return to the Moon

ADDITIONAL READING

Ice at the Poles!
Students explore why the lunar poles 
may contain concentrations of ice.

Getting Started

What to Do
 

  What do the students observe about the shadows cast by the toothpicks?

  Are there any areas on the lunar surface that are shielded permanently from the Sun?

When they illuminate their clay Moon as they did earlier, what do they observe about the light in the cratered regions?

Wrapping Up
What do the student’s observations suggest about temperatures in these permanently shaded craters?

Comets are made, in part, of water ice; if comets delivered ice to the Moon, 
where might temperatures be permanently cold to preserve the ice?

Outposts are built 
partially under-
ground to protect 
astronauts from 
space radiation.


