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Grade 8 

Introduction:  
 

Outer space is a valuable natural resource because it serves as home to satellites such as Aura that help us identify threats 
to health, safety, and well-being caused by human activity.  Debris poses a growing threat to satellites, though, and solving 
this problem will require not just technological advances but also public advocacy by educated citizens, according to James 
Clay Moltz of the Naval Postgraduate School. 
 
In this lesson aligned with MS-ESS3-5, students utilize a simple interactive online model to learn about the relationship 
between average global temperature and carbon dioxide emissions while predicting temperature changes over the 
21st century. They develop and test a scenario using the model and read/interpret the graphs produced by the simulation.   
 
Extension 1 materials include a video clip from NOVA’s “Earth From Space” program and supporting materials that help 
students recognize the critical role that ground instruments and satellites - such as NASA’s Aura satellite – play in collecting 
data that aid scientists in analyzing Earth’s atmosphere.  Also included are descriptions of class research projects that will 
deepen students’ appreciation for the role played by spacecraft in advancing the discipline of Earth and Space Science and 
with it, human knowledge and social progress. 
 
Extension 2 features a Space Advocacy Letter Writing Project that is aligned with the Next Generation Science Standards 
Appendix M: Connections to the Common Core State Standards for Literacy in Science and Technical Subjects, and the 
Common Core State Standards for English Language Arts & Literacy in History/Social Studies, Science, and Technical Subjects 
(Grade 8 – CCSS.ELA – Literacy.W.8.1 and CCSS.ELA – Literacy.W.8.4).  Students will write one-page letters to their U.S. 
Representative and their U.S. Senators on the topic: What should the United States be doing to clean up the orbiting 
junkyard in space? Supporting materials in video and written form are included, along with a pre-writing exercise to help 
frame the letter.  
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Next Generation Science 
Standards Alignment 

Spacecraft Featured: 
AURA Satellite 

 

NASA Main Page for Featured 
Spacecraft: 
Click here for AURA. 

 
Disciplinary Core Idea/Sub-Idea:  
ESS3. Earth and Human Activity 
Human Impacts on Earth Systems – 
(ESS3.C) 

Credit: NASA 

Aura (Latin for ‘breeze’) obtains 
measurements of ozone, aerosols 
and key gases throughout the 
atmosphere using technologically 
innovative space instrumentation. 
Scientists use these data to gain 
revolutionary insights into the 
chemistry of our atmosphere. 
 
               -From NASA Website 

Grade 8: Earth and Space Sciences 
 
MS-ESS3-5.  Ask questions to clarify 
evidence of the factors that have caused 
the rise in global temperatures over the 
past century. 

NSTA-Vetted Lesson Plans – NGSS@NSTA 
 
Instructional Resource: “Using the Very, Very Simple Climate Model in the Classroom” (NSTA-vetted lesson) – Designed to take two 40-minute class periods, plus one 
or two class periods for optional assessment.  This lesson is shared on the “Windows to the Universe” website, sponsored by the National Earth Science Teachers 
Association. 
 

Overview: 
 
In this lesson, students learn about the relationship between average global temperature and carbon dioxide emissions while predicting temperature change over the 
21st century, utilizing a simple interactive online model.  The simulation helps students predict changes in average global temperature, based on the level of carbon 
dioxide emissions chosen by the students.  Students develop and test a scenario using the model and read/interpret the graphs produced by the simulation.   
 
Click here for a description of the materials, a full listing of alignment to NGSS, and suggested modifications to more fully align with the NGSS. 
 
Click here for the lesson plan and accompanying resources, including directions for the interactive activity, Part 1 (Learning How the Model Works), and the 
interactive activity Part 2 (Testing Different Scenarios of Climate Change). 
 
Suggestions for assessment and extensions, as well as background information for teachers, are also provided.  The website also provides the following student 
learning outcomes: 

https://aura.gsfc.nasa.gov/
http://ngss.nsta.org/Resource.aspx?ResourceID=142
https://www.windows2universe.org/?page=/teacher_resources/teach_climatemodel.html
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Following this lesson, students will be able to: 
 

• Understand the impact of atmospheric carbon dioxide on Earth’s global average temperature. 

• Understand that the amount of carbon dioxide in the atmosphere rises whenever emissions are greater than zero. 

• Understand how changes in the rate of carbon dioxide emissions impact the amount of carbon dioxide in the atmosphere and global average temperature. 

• Develop and test a scenario using a model. 

• Read and interpret graphs of data. 
 

Extension 1: Outer space is a valuable natural resource, serving as home to spacecraft that provide essential information and 
perspective for understanding Earth’s Place in the Universe, Earth’s Systems, and Earth and Human Activity. 
 
Instructional Focus: The Aura satellite’s measurements of ozone, aerosols, and gases enable scientists to analyze Earth’s atmosphere and understand the impact of 
the Amazon rainforest on its chemical composition. 
 
Additional resources recommended for grade 8 include a video clip, two NASA websites, and a research project – all correlated with the NSTA-vetted lesson. 
 

• Video clip: Plants Affect the Atmosphere - from NOVA: Earth from Space – (4 min.) 
 

This video shows how the Amazon rainforest impacts the chemical composition of Earth’s atmosphere throughout the day.  It emphasizes the critical role of ground 
instruments and satellites such as Aura (Latin for “breeze”) that collect data for scientists to use in analyzing Earth’s atmosphere.  Computer visualizations show how 
the process of photosynthesis unfolds, causing oxygen in the atmosphere to increase during the day, while at night, carbon dioxide levels rise.  In this video, students 
learn that the dense vegetation of the Amazon rainforest produces about 20 percent of the world’s oxygen, but that most of that oxygen is reabsorbed by the 
rainforest during the night.  Click here for the video. 
 
Helpful resources for teachers are also included: 
 

• A background essay, providing an overview for students. 

• Discussion questions. 

• “For Teachers” – a listing of the main ideas students should understand from watching the video clip. 

• Teaching tips/strategies for using this resource 
 

https://mass.pbslearningmedia.org/resource/nves.sci.earth.atmosphere/plants-affect-the-atmosphere/#.WbmI1aiPKM9
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(Left: Aura satellite - from NOVA video – Plants Affect the Atmosphere.) 
 
Two NASA websites also provide more information about the Aura satellite.   
 

• Website: Aura – Understanding and Protecting the Air We Breathe – NASA 
 
The website provides information on how measurements taken by Aura enable scientists to investigate 
questions about ozone trends and air quality changes, and their linkage to climate change.  In addition, Aura’s 
measurements provide accurate data for predictive models that assist local and national agencies in providing 
accurate pollution and climate forecasting.  Click here to access the website. 

 

• Website: Aura – Atmospheric Chemistry – NASA 
 

This website highlights the key role Aura plays in helping scientists understand the changing chemistry of Earth’s atmosphere.  A brief (under 2 min.) video is also 
posted on this site, entitled, “Big Ozone Holes Headed for Extinction By 2040.”  The “Educator Outreach” tab provides a variety of resources for teachers, such as 
lesson plans on “Ozone” using NASA data; a “Color Mapping” lesson and “Ozone” poster; a description of the Ozone Monitoring Garden at the NASA Goddard visitor 
center; and information about the “Ozone Hole Watch,” where students can see the latest status of the ozone layer over the South Pole from satellite data.  In 
addition, a “hands-on” activity called “Engineer a Satellite” is described, in which students select scientific instruments for their satellite, calculate the necessary 
power requirements, and finally construct a scale model of their own Earth-observing satellite.  Click here to access the website. 
 
After viewing the video clip and sharing/discussing information from the two NASA websites, a key point to emphasize with students is that outer space is a valuable 
natural resource because it is “home” to the Aqua satellite that orbits the poles, providing helpful data for tracking the impact of human activity on Earth’s 
atmosphere; as well as the Aura satellite, helping scientists better understand and address climate change. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

https://www.nasa.gov/mission_pages/aura/main/index.html
https://aura.gsfc.nasa.gov/
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Teachers may wish to assign a culminating research project in grade 8, such as: 
 

• 8th Grade Research Project – The Role of Space Vehicles in Studying Earth 
 
This project is described in a book entitled, Max Goes to the Space Station – by Jeffrey Bennett (Suggested 
Activities – Earth Observation – Grades 5-8 – p. 31).  Although this picture book is recommended for younger 
students, it contains helpful information and suggestions that are applicable and useful for older students as well.  
One of the most important scientific roles of space vehicles - such as the International Space Station and many 
other satellites – involves studying Earth.  The teacher could lead the class in a discussion about the kinds of things 
that space observations help us learn about Earth.  Then, working in teams or individually, students could choose 
one type of observation to research in more depth.  Examples might include studying storms from space, 
measuring ocean currents from space, learning about global warming from space, predicting weather, etc.  Once 
each student and/or team selects an observation type and conducts research, the student and/or team could 
prepare a presentation for the class.  The presentation format might vary.  Students could prepare a written 
and/or oral report, or, they could compile a collection of at least 10 images from space illustrating an observation 
type.  These images, along with brief written descriptions of what each image shows, could then be included in a 
science notebook and/or PowerPoint presentation.  In addition, students could write about/explain the type of 
observation they studied, why it is important, and what it teaches us about Earth. 
 
Alternatively, students could work individually or in teams to focus on one single spacecraft and prepare a class 
presentation.  In this way, when all presentations were completed, students would have a very good overview of 

the wide range of beneficial observation data that various types of spacecraft provide.  For example, students could choose one spacecraft (such as the International 
Space Station, the Hubble Space Telescope, etc.) to research, selected from the various spacecraft they have learned about throughout their elementary/middle 
school years.  The focus for each individual/team could vary, based upon the type of data or information provided by the spacecraft (i.e., helping scientists study 
storms from space, predict weather, monitor crop conditions, etc.).  After conducting research, the students in each team could prepare a presentation to share with 
the class. 

 

Extension 2: The growing problem of space debris requires us to clean up the space environment – utilizing new technologies 
and public advocacy – before it becomes too dangerous to navigate. 
 
Instructional Focus: With the aid of supporting materials in video and written form, and a pre-writing exercise, students participate in a space advocacy letter 
writing campaign in alignment with guiding principles for science literacy from the current STE standards.  Students write one-page advocacy letters to their U.S. 

Representative and Senators on this topic: What should the United States be doing to clean up the orbiting junkyard in space? Students may also wish to adapt 
their letters for submission to a local newspaper or other news medium. 
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Standards Alignment: 
Next Generation Science Standards – Appendix M: Connections to the Common Core State Standards for Literacy in Science 
and Technical Subjects and the Common Core State Standards for English Language Arts & Literacy in History/Social Studies, 
Science, and Technical Subjects 
 
Next Generation Science Standards – Appendix M 
Science and Engineering Practice: Engaging in Argument from Evidence - The study of science and engineering should produce a sense of the process of 
argument necessary for advancing and defending a new idea or an explanation of a phenomenon and the norms for conducting such arguments. In that spirit, 
students should argue for the explanations they construct, defend their interpretations of the associated data, and advocate for the designs they propose. 
(National Research Council Framework for K-12 Science Education, 2012, p. 73) 
Supporting CCSS Literacy Anchor Standards and Relevant Portions of the Corresponding Standards for Science and Technical Subjects 
CCR Writing Anchor #1: Write arguments to support claims in an analysis of substantive topics or texts using valid reasoning and relevant and sufficient 
evidence. 
WHST.6-8.1: “…Support claim(s) with logical reasoning and relevant, accurate data and evidence that demonstrate an understanding of the topic or text, using 
credible sources…”  
 

Common Core State Standards for English Language Arts & Literacy in History/Social Studies, Science, and Technical Subjects 
Grade 8 Writing Standards [W] 
Text Types and Purposes 
CCSS.ELA – Literacy.W.8.1 
Write arguments to support claims with clear reasons and relevant evidence. 
CCSS.ELA – Literacy.W.8.4 
Production and Distribution of Writing 
CCSS.ELA-Literacy.W.8.4 
Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience. 
 

 

Space Advocacy Letter Writing Project 
Grade 8 – Advocacy Letter Writing 
 
Topic: What should the United States be doing to clean up the orbiting junkyard in space? 
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Background for Teachers:  
 
A 2011 report from the National Research Council (NRC) says the space debris problem has reached a tipping point in heavily used low Earth orbits (LEO) where many 
remote sensing satellites reside. The density of debris is so great that collisions generate new pieces of debris faster than atmospheric drag removes them from orbit. 
The additional debris increases the frequency of collisions and the risk that satellites will be disabled or destroyed. According to Donald Kessler, who led the NRC 
study: “We’ve lost control of the space environment.”  

The international community needs to address the debris problem before space becomes too dangerous to navigate.  

We need to do three things to stabilize the space environment: 
1. Remove large objects from congested orbits 

2. Minimize the creation of new debris  

3. Improve the traffic management system for active spacecraft 

 

There is an international scientific consensus that because debris is growing exponentially, removing dead satellites and rocket bodies from orbits where collisions are 
most likely to occur is essential for stabilizing the space environment. It would reduce the volume of existing debris from which new debris can be created. The 
process is called Active Debris Removal, or ADR. 
 
Space agencies and commercial firms are investigating a variety of ADR concepts to be tested in-orbit. The possibilities include lasers to slow down smaller objects so 
that they fall into the atmosphere more quickly and burn up; “space tugs” with robotic arms to rendezvous and grapple with inactive satellites; electro-dynamic 
tethers to generate drag and lower dead spacecraft into the atmosphere; space nets to capture debris; and solar sails to accelerate the de-orbiting of satellites when 
they complete their missions. 

 
ADR poses diplomatic challenges as well as technological hurdles. The space garbage truck of one nation can be viewed as a space weapon by an adversary. If a 
country has the technical capability to grab one of its own dead satellites, then it also has the capability to grab an active satellite belonging to a foe. Unfortunately, 
diplomatic efforts to build the trust and confidence among major space powers that is needed for them to agree on what debris to remove, how to do it, in what 
order to do it and when to do it, have been unsuccessful. 

We also need to minimize the creation of new debris by encouraging spacefaring nations to adopt the mitigation guidelines for routine space operations that were 
developed by the United Nations Committee on the Peaceful Uses of Outer Space. These include such measures as venting excess rocket fuel into space when 
missions are completed in order to reduce the risk of explosion, and reducing congestion by de-orbiting dead satellites from LEO so they burn up in the atmosphere 
more quickly than if left to the natural process of orbital decay.  Some spacefaring nations, including the U.S, have already adopted the guidelines on a voluntary 
basis. Because these measures add to the cost of missions, though, many countries and private operators of spacecraft are unwilling to adopt them. 

An improved traffic management system would help to stabilize the space environment. In 2009, a functioning U.S. communications satellite collided with an inactive 
Russian military communications satellite and created over 2000 pieces of metal, foil and plastic large enough to be tracked. To prevent future catastrophes, the sixty 
nations and private entities that operate satellites need better information about objects orbiting nearby, ideally in the form of an international registry.  The 



 

9 
 

challenge of managing space traffic will become more difficult in the next few years as communications companies prepare to launch new mega-constellations of 
satellites. 
 
Solving environmental problems in space, James Clay Moltz of the Naval Postgraduate School writes, is similar to solving them on Earth. We know that international 
collaboration is the only way to address shared risks and is mutually beneficial in the long run, but such awareness does not make collaboration inevitable. The 
growing fragmentation of power among self-serving countries and groups makes it difficult to reach an agreement or to take action. 
 
Perhaps the most immediate challenge is persuading the general public and members of Congress that space debris is an issue that should be addressed with a sense 
of urgency. Teachers and students can help lead this effort. 

 

Pre-writing activities prior to writing the letters:  
 

1. Before having students write their letters, review/discuss the following questions with the students.  (These 
questions are included in the attached pre-writing activity.) 

 
• Why is it important to protect the outer space environment from debris? 

• What problems are caused by space debris? 

• How serious is the threat posed by debris? 

• What are some of the possible solutions? 

• What should the United States be doing to clean up the orbiting junkyard in space?  

 

2. By way of preparation for this discussion, the following resources are recommended to familiarize students with 
the space debris issue and to stimulate their thinking.  These resources include four articles, a book, and a video. 

 
• Article - “What is Orbital Debris?” - from the NASA Knows! series for grades 5-8.  This article provides a good overview for students of the space debris 

issue.  ProtectOuterSpace.com has updated this article (attached). 
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• Book: Young, Karen Romano. Space Junk: The Dangers of Polluting Earth's Orbit. Minneapolis: Twenty-First Century 
Books, 2016. Print.  ISBN: 978-1-4677-5600-6.  (Audience: Ages 12-18/Grades 9-12.)  This book could be read by the entire 
class, or, it could be used as an enrichment/challenge activity for selected students to read, and to prepare a presentation 
for the class on space debris challenges and methods of debris remediation.   
 
Description provided by the publisher: This book examines the proliferation of space debris in outer space and discusses 
methods of retrieving and disposing of the material.  School Library Journal Review: "A great cover beckons readers inside 
what should be a fascinating tour of the space around Earth—and it is … There is little else available for students about this 
important topic for future space engineers.”  
 
 
 
 
 
 
 
 

 

• Video: Space Debris Story - European Space Agency – (16 min.) 
 
The story of space debris highlights how the unintended consequences of intense 
spaceflight activity during the past 60 years has resulted in a growing population of 
debris objects that pose hazards to safe space navigation. It also highlights the 
current state of debris mitigation measures and presents several concepts for 
removing defunct satellites from economically vital orbits now being studied by 
space agencies and industry across Europe.   
Click here for the video. 

 
(Left: Graphic of space debris from video – Space Debris Story.  Quote from the 
video: “Active intervention is the only way to reduce the present critical density to 
a sustainable level.”) 

 

https://www.youtube.com/watch?v=9cd0-4qOvb0
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• Article: How can humans clean up our space junk? – The Verge – December 
30, 2016 
 

From the article: Humans filled waterways, landfills, and streets with trash, so it’s 
no surprise the same thing happened in Earth’s orbital neighborhood. Now our 
species will finally take a crack at cleaning up. 
 
Click here for the article:  
 

• Article: Earth, Clean Up Your Trash!  - Air and Space Magazine - August 2017 
 
From the article: Everyone talks about the orbital debris problem. Europe’s Clean 
Space program intends to do something about it.   
Click here for the article. 
 
Left: picture from article) 
 

• Article: Cooperation should reign as spacefaring nations clean up Earth orbit 
and venture beyond ISS – Space News – October 24, 2017 
 
From the article: European Space Agency Director-General Jan Woerner says 
cooperation should trump competition as the world’s spacefaring nations set out 
to clean up Earth’s orbit while establishing an international human presence at 
the moon and beyond. 

 
Click here for the article. 

 

 

3. Next, distribute the pre-writing activity to students (next page), prior to writing their letters. 
 

4. Finally, have students write their letters, perhaps collaborating with the grade 8 ELA teacher.  Encourage them to 
share their letters when they are finished! 

 
 

https://www.theverge.com/2016/12/30/14116918/space-junk-debris-cleanup-missions-esa-astroscale-removedebris
http://www.airspacemag.com/space/34_aug2017-cleaning-up-space-junk-180963932/
http://spacenews.com/woerner-cooperation-should-reign-as-spacefaring-nations-clean-up-earth-orbit-and-venture-beyond-iss/
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Space Debris Advocacy Letter - Student Prewriting Activity 
 

Name: ___________________________________ Class: __________________   Date: _____________ 
 

Astronaut Claude Nicollier, addressing the problem of space debris, compared it to global warning.  He said, “In a way, there are some similarities between the 
two problems. If we don’t do anything, we’ll have big problems in the future.” (Quoted from article: “Switzerland to Build Janitor Satellite to Clean Up Space” 
– by Live Science Staff – Feb. 1, 2012) 
 
One important action you can take is to let your legislators know that you are educated about this topic and that you want to express your opinion about this 
important issue, while encouraging them to take action that will protect the outer space environment. 
 
Answering the questions below will help prepare you to write a one-page letter to be sent to you U.S. Representative and to your U.S. Senators on the 
following topic: 
 
What should the United States be doing to clean up the orbiting junkyard in space? 
 
Before writing your letter, please answer the following questions. 
 

• Why is it important to protect the outer space environment from debris? 
 
 

• What problems are caused by space debris? 
 
 

• How serious is the threat posed by debris? 
 
 

• What are some possible solutions for the debris problem? 
 
 

• What should the United States be doing to clean up the orbiting junkyard in space?  
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Sample Letter from an 8th Grade Student Response from Congressman 



 

 

June 8, 2010 

https://www.nasa.gov/audience/forstudents/5-8/features/nasa-knows/what-is-orbital-debris-58.html 

 

What Is Orbital Debris? 
 
This article is part of the NASA Knows! (Grades 5-8) series. 
 

Orbital debris (duh BREE) is "junk" that is circling Earth. It is 

pieces from spacecraft. Humans have been launching objects 

into space for more than 50 years. Most of those objects have 

fallen back to Earth. A piece of debris falls back to Earth about 

once a day. These objects either land or burn up in the 

atmosphere. Most objects that return to Earth end up in water, 

since it makes up 70 percent of Earth's surface. But many of the 

objects sent into space are still in orbit around Earth. 

 

How Big Is Orbital Debris? 

On one extreme, debris can be as small as tiny flecks of paint or bits of metal that have come off spacecraft. On the 

other, large debris could be an entire satellite that is no longer working. The most common source of orbital debris 

larger than 1 centimeter (0.39 inches) is the explosion of objects orbiting Earth. These are often rocket 

upper stages. They can contain fuel or high-pressure fluids.  

 

Why Is Orbital Debris Important? 

Most "space junk" is moving very fast. It can reach speeds of 4.3 to 5 miles per second. Five miles per second is 

18,000 miles per hour. That speed is almost seven times faster than a bullet. And if a spacecraft is moving toward 

the debris, the total speed at which they collide can be even faster. The average impact speed of a piece of orbital 

debris running into another object is 22,370 miles per hour. Since it is moving so quickly, a tiny piece of orbital 

debris can cause a lot of damage. Being hit by a piece of debris smaller than half an inch around - traveling at about 

six miles per second - would be like being hit by a bowling ball moving at 300 miles per hour.  

Most orbital debris is in low Earth orbit, where the 
space station flies. 
Credits: NASA 

 

https://www.nasa.gov/audience/forstudents/5-8/features/nasa-knows/what-is-orbital-debris-58.html
http://www.nasa.gov/audience/forstudents/5-8/features/nasa-knows/index.html
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*How Much Debris Is in Orbit? 

To keep astronauts safe, scientists use radar to keep track of all the 

debris in orbit. They classify it by its size. About 13,000 known objects 

are bigger than 10 centimeters in diameter. Scientists believe that there 

are more than 100,000 pieces of orbital debris between 1 cm and 10 cm. 

And tens of millions of pieces are smaller than 1 cm. All pieces of debris 

larger than 10 cm are carefully tracked using radar and telescopes. That 

information is used to estimate the number of small pieces of debris. 

Even though they cannot detect every piece, scientists have an idea of 

the amount of debris that is out there. 

To determine how many pieces of very small debris - smaller than 1 

millimeter - are in orbit, scientists study the space shuttle when it returns 

from orbit. They look for damage from debris impacts. When the space 

shuttle returns from missions, scientists count the number of 

impacts it experienced. They then compare the number of dents or 

holes to the amount of space the shuttle traveled through. These 

comparisons help them estimate how many of the tiny objects are 

in orbit around Earth. 

NASA also has performed experiments in space to learn more about orbital debris. Satellites like the Long Duration 

Exposure Facility are brought back to Earth. Scientists then count the number of objects that hit the satellite. The 

LDEF was a satellite that was left in space for over five years. It tested what happened to materials exposed to 

space. 

How Do Astronauts Stay Safe From Orbital Debris? 

Since NASA keeps track of larger debris, spacecraft with crews are able to dodge it. When an object is expected to 

come within a few miles of the International Space Station, NASA can slightly change the station's path to avoid the 

Experiments like the Long Duration Exposure 
Facility helped scientists learn more about orbital 
debris. 
Credits: NASA 

 

*Note from protectouterspace.com editor: Some figures are outdated.  Here are the updated figures from the     

European Space Agency: 

  Today 23,000 known objects are in the catalogue. 
  
  The European Space Agency says that as of January 2017, the number of debris objects 
  estimated by statistical models to be in orbit is: 
 
  29 000 objects >10 cm 
  750 000 objects from 1 cm to 10 cm 
  166 million objects from 1 mm to 1 cm 
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object. Plus, the space station is the most heavily shielded spacecraft ever. It can survive impact with smaller pieces 

of debris. The debris would hit panels that serve as shields instead of vital parts of the station. 

Spacesuits also help protect crew members from orbital debris 

and micrometeoroids when the astronauts are outside the 

space station. The suits include a layer of strong, thin material 

that protects astronauts from impacts. This layer is made from 

the materials used in bulletproof vests. 

Since the smallest pieces of debris cannot be tracked, collisions 

with them are bound to happen. The space shuttle often returns 

to Earth with tiny impact craters. Impacts have even created 

small cracks in the front windows. Windows are replaced after 

almost every mission. The shuttle has three layers of windows 

to protect the crew. 

 

What Is NASA Doing About Orbital Debris? 

As humans launch more and more objects, will Earth orbit turn 

into a dangerous, crowded junkyard? Space agencies around the 

world are working to make sure that does not happen. Since 1988, the United States has had an official policy to 

keep the creation of new orbital debris to a minimum. NASA even has an Orbital Debris Program Office at Johnson 

Space Center in Houston, Texas. This office looks for ways to create less orbital debris. It also looks for ways to get 

rid of debris that is already in space. Many U.S. aerospace companies also follow guidelines to reduce the creation 

of debris. The Russian, Japanese, French and European space agencies are keeping the creation of new debris 

low, too. 

NASA and other space agencies are doing many things to reduce the problem of orbital debris. The upper stages of 

launch vehicles, and some satellites, are being placed in lower orbits. This location will cause them to re-enter the 

atmosphere and burn up sooner. Debris in orbits below 373 miles usually falls back to Earth within a few years. 

Objects at heights of more than 621 miles can stay in orbit for more than a century. 

 

 

Words to Know 

stage: one of two or more sections of a rocket that have their own fuel and engine 

micrometeoroid: a tiny (size of a grain of sand) particle of space debris, natural or artificial, traveling through space 

at high speeds 

Multiple layers of material in a spacesuit protect 
astronauts from being hurt by orbital debris impacts 
while on spacewalks. 
Credits: NASA 

 

 

https://www.nasa.gov/sites/default/files/orbitaldebris3_0.jpg

