
Running on Empty! 

 

 

 

 

Hi friends! I am traveling in China with my parents 
while they work on a major environmental 
engineering project. While we’re here, I’m going 
on a hike through the bamboo forests of the 
Qinling Mountains to study Giant Panda bears! I’m 
having a problem, though. I didn’t pack enough 
water for my hike, and I’ve already run out. I’m 
doing hard work here in the bamboo forest, and I 
won’t get far with an empty water bottle. There’s 
a stream nearby, but the water in it is too dirty 
to drink. I’m really thirsty, but I don’t want to get 
sick from drinking dirty water! I need fresh 
water, and I need it soon so that I don’t get 
dehydrated. If you can find a way to clean the 
dirty water, that would really help me! Take a look 
at the videos I posted for you online to get more 
details, and let’s get those gears moving!  

  Good luck, 

Aqueduct: A channel used to move water over a long 
distance or obstructed area. The image below shows 
an aqueduct in the form of a bridge. Aqueducts can be 
constructed as canals, pipelines, reservoirs, or tunnels. 

Bamboo: a plant that grows very tall and has a hard, 
wood-like stem. It mainly grows 
in Asia and is eaten by panda 
bears. Bamboo isn’t just food 
for panda bears! People can also 
eat parts of the bamboo plant, 
and the hard stem is used to 
make lots of different things—
even musical instruments! 

GEERling Vocabulary List 



Instructions for GEERlings 

Segment 1—Getting Bear-ings 

Inside Flynn’s Fun Pack, you have items that represent 
things that Flynn either has around her from the envi-
ronment or things she always carries with her.  These 
will be the only items you can use to solve the problem.  
Here’s what you’ve got to work with: 

  Material:    What it Represents: 

I’m so excited that you’re willing to 
help me take pictures from the top of 
the Alps!  This snow has been tough! 

Empty water bottles (2)   Recycled from Flynn’s hike 

Straws (10)   Bamboo 

Aluminum foil squares (4)   Leaves 

Toothpicks (10)   Twigs and grass 

Popsicle Sticks (5)   Medium twigs 

Rubber bands (10)   Fishing line 

Cups of Gravel (2 cups)   From a nearby stream 

Cups of Sand (2 cups)   From a nearby stream 

Coffee filters (3)   Newspaper 

Athletic tape (3 feet)   From inside Flynn’s backpack 

Paper Towels (4)   From inside Flynn’s backpack 

Your Challenge 

Segment 1—Getting Bear-ings 
 

Help Flynn find a way to clean the water from a stream 
in the forest so that she and her panda friends can 
drink it. Your design must remove all of the dirty and 
junk from the water. The clean water must be 
collected in a water bottle so that Flynn can drink it 
easily. 

Before you start working, see if you can plan what you 
think your solution will look like in the space below. 
Write out what materials you plan to use just like real 
engineers do! 

My solution will look 
like this: 

__ Empty water bottles 

__ Straws 

__ Aluminum foil squares 

__ Toothpicks 

__ Popsicle Sticks 

__ Rubber bands 

__ Cups of Gravel 

__ Cups of Sand 

__ Coffee filters 

__ ft. of Athletic tape 

__ Paper Towels 

I will use this much of each 
material to build my solution: 



Let’s Engineer It! 

Segment 2—Getting Bear-ings 

Flynn needs to find a way to clean the water from the 
stream so that she can have a drink and share a drink 
with her panda friends. Flynn’s engineering intuition 
tells her that a gravity filtration system would be the 
best way to clean the dirty water. A gravity filtration 
system would use a filter, or a small barrier with very 
small holes, that the water can flow through. Your job 
today is to answer the questions below. The answers 
will help you design a filtration system that will 
remove all of the dirt and garbage from the water 
that Flynn wants to drink.  

You can use websites to read, watch videos, or listen 
to explanations of different ways to build a system 

that will filter dirty water to make it 
clean. 

1. What is filtration? 

2. How can we use filtration to purify water? 

3. Why is it important to purify water? 

4. What materials can be used to filter water? 

Don’t forget to use the links on the 
growingeers.com website to help you 
with your research! 

5. What materials work best for separating liquids 
from small pieces of solids? 

6. What materials would NOT work well for separating 
liquids from small pieces of solids? Why? 

7. How do environmental engineers use filtration to 
create large amounts of clean water? 

8. What is the difference between gravity filtration 
and vacuum    filtration? 

9. Why is gravity important for filtering water? 

10. What kind of filtration system can Flynn build in 
the forest? 

Okay, GEERlings. Now that you’ve done some research 
on water filtration systems, see if you can modify, or 
change, your original solution. Draw a new picture of 
how you think you can build your new solution using the 
materials in the Fun Pack. 

I think I can build a device like this:  



Let’s Put It All Together! 
Segment 3—Getting Bear-ings 

Okay, GEERlings. Now that you have learned about 
filtration systems, it’s time to use that information 
along with your creativity to build a new filtration 
system so the pandas can have clean water. If your 
system removes all of the dirt from the water, then 
it will be safe for the pandas to drink. We don’t 
want them to get sick, so make sure the water is 
totally clean! 

Think about what you designed during the 
last session of this quest. Do you 
need to make any changes? See if you 
can draw your design one more time. 
This time, label the materials you will 
use. That will make it easier for me 
to find the materials here! 

I think I can build a gravity filtration like 
this, using these materials: 

GEERling Vocabulary List 

Filter: a barrier with 

very small holes that 
liquids or gases flow 
through to remove solid 
objects. They are used to 
separate solids and liquids.  

Gravity Filtration: a 

type of filtration that 
uses the force of gravity 
to remove solid particles 
from a liquid when  the 
material desired is a 
liquid.  

Vacuum Filtration: A 

type of filtration that is used 
to separate a solid from a 
liquid when the material 
desired is the solid. This 
method is preferred for very 
fine or small solids. 


