
Trash

What is a safe yet 
efficient way to 

keep javalina out of 
your trashcan and 
from eating trash?  

Trials

My Family’s Trash Can

My Neighbor’s Trash Can After Javalina knocked it down

Javalina Photo Credit: Arizona Daily Star Tucson.com



while my mom was talking to me about how a pack of javelina had 
knocked down our trashcans the previous night. I had a thought 

One Wednesday morning,

What if I could create an invention that…
1. Could keep the javelina out of the trashcan at night 

(so dad can put it out the night before)
2. Be able to move from the backyard to the street and back
3. Still let the trashcan be picked up by the garbage truck 



Why Do We Need This?
• When javelina knock down trashcans the collected trash will fly out 

and pollute our streets and environment (and we have to clean it up 
or it isn't collected)

• Javelina will also eat the trash, this isn't good for them and can 
cause death from chemical poisoning

• Plastic bags that get ingested cannot pass through the javelinas 
digestive system, this means that it will stay in the gut and can cause 
a very slow and painful death for the javelina



Background Research

• Arizona Sonora Desert Museum, Cyndy – Mammals Specialist
• Javelina in captivity are given enrichment toys that weigh around 40-50 

pounds, they can knock them down with ease
• Javelina use their snouts to dig and lift
• Javelina can reach approximately 12 inches past their legs which are no more 

than 18 inches tall

• Waste Management
• Trashcans must be under 50 lbs. to be picked up by the automated trash 

truck, this meant that I couldn’t outweigh the javelina
• We would need to test the prototype with our specific truck and driver 

instead of going to the waste management in Tucson

12 in.

18
 in
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Criteria and Constraints for building
• Criteria I: Must prevent javelina from knocking over the trashcan

• Criteria II: Must not prevent trash from being picked up
_________________________________________________________________________

•Constraints
• Must not weigh down trashcan
• Must be removeable
• Must not hurt any living thing
• Must be a minimum 20 in. tall
• Must be 12 in. away from trashcan
• Must be light weight Measuring and building the Prototype



Materials
• A ton of zip ties
• PVC pipe cutter or Hacksaw

• 60 feet of PVC pipe
• Chicken wire
• 8, 3-pronged corner PVC 

pipe connecters
• 6 t-shape PVC pipe 

connecters
• 3 wheels

Adding center stability PVC

Making sure it is the right height



Methodology
After brainstorming several designs with an engineer from Boeing, I built my first 
prototype. Then it was time to test it to see if it met my criteria.

Test I: Criteria I: Must prevent javelina from knocking over the trashcan
1. Place trashcan in prototype, leave over several nights with motion-sensor night-vision 
cameras to see if Javelina could knock it down.
2. Redesign until the prototype meets Criteria I

Test II: Criteria II: Must not prevent trash from being picked up
1. Place trashcan in prototype and watch to see if waste management                                   
could pick it up and replace it successfully.
2. Redesign until the prototype meets Criteria II

Once I had a design that the javelina couldn't knock down and Waste Management could still 
pick it up without hurting the machine or the contraption, it was time for the final test, could I 
leave the trash out at night and still have it picked up in the morning?

Testing Criteria II



Chart of Ideas 
Title Picture/Sketch Description* Notes

Design #1 Would it be possible to put a weight or 
something on the bottom of the trashcan to 
prevent the javelina from knocking it down?

This turns out to not be 
feasible because of the 
constraints from waste 
management.

Design #2 Would it be possible to make a case to hold 
the trashcan making it more stable and 
difficult to knock over?

Waste management said 
whatever I used could not 
be touching the trashcan 
for pick-up.

Design #3 Would it be possible to build a cage made out 
of chicken wire (like we do for our rose 
bushes in the front yard) that keeps the 
javelina from reaching the trashcan?

These turned out to be a 
feasible idea, and so I 
built this as my first 
prototype.

* For further details on each design see my research notebook.



Chart of Design Builds and Improvements
Title Picture/Sketch Description* Notes

Prototype #1
Design #3 

PVC Pipe cage with chicken wire wrapped on 
the sides. The dimensions were 50 inches x 
50 inches and 20 inches high. 

Javelina were able to 
knock over the trash can 
by getting underneath the 
cage with their snouts.

Improved 
Prototype #1 
Designs 4 & 
4b

4a: Lowered height, added wooden beams to 
the bottom
4b: stabilized the sides by adding PVC pipe in 
the center, added wooden tracks for the 
wheels.

The prototype was really 
heavy and the trashcan 
was really unstable, no 
tests were completed.

Improved 
Prototype #1 
Design 5 

Removed wood and added chicken wire 
across the entire bottom of the prototype. 
Added a nail to pull out and put in so the side 
could swing down.

This prototype was 
successful and met both 
criteria
Prototype #1 Stolen from 
the sidewalk on trash day

Prototype #2 Rebuilt, added wheels and a handle to make 
it easier to move. Added sign to indicate it 
was not to be removed.

Current Prototype in Use.

* For further details on each design see my research notebook.



First Prototype 
Test I: fail

• The first version of the prototype I built – Design 
3, I just had the PVC cage and chicken wire on the 
sides

• It didn't work, since the trash cage had no bottom 
to it and the cage could freely move around

• It took 3 weeks, but eventually the javelina figured 
out how to get under the frame and inside to 
knock the trash down

Stills from the night vision camera footage



Exploring new ideas
• Needed to solve the problem of 

the javelina being able to get 
under the cage
• Tried to add wood or some base to 

weigh down the prototype. 
• It weighed too much, it was hard to 

move and when we put the trashcan in 
the prototype, it was very unstable. 
Back to the drawing board

• Decided to try a full chicken wire 
floor with a “door” to get in

Modifying the Prototype



Third trial – Prototype 1
Design #5 Success!
• In design #5 I made it so that chicken wire was 

covering the entire cage making it harder for the 
cage to move around freely with the trashcan in it

• When the javelina tried to knock it down they could 
not lift the frame because the weight of the 
trashcan was weighing down the frame, they were 
unable to knock it down -- this passed criteria I

• We left it on the curb and when the garbage truck 
came it picked up the trashcan and had no 
problems, this passed criteria II



STOLEN!
• After 7 months of using 

the invention, we left it 
out on the curb for a day 
while we ran errands, 
someone must have seen 
it out on the curb and 
taken it thinking that it 
was scrap pieces of 
chicken wire and PVC pipe

• I was heartbroken that 
someone took it off the 
curb and even worse my 
dad had to get up early to 
put the trash out

Rebuilt, new and improved

• After the first got stolen I 
decided to make a new one

• I put a sign on the front so that 
people wouldn't steal it like last 
time

• I put wheels on it so that it 
would be easier to move it from 
place to place

• I also put a handle on the front 
so that it would be easier to 
pick up and put away

Prototype II



Bigger Application
• The next step for real-world 

application would be to work with 
Waste Management to put these all-
around southern Arizona

• As I use the new prototype I will
review the pros and cons and
improve it as much as I can

• I would also like to patent the design 
in the future

Before

After



Sources Cited

1. Waste Management, Environmental Control Supervisor – Interview 2019
2. Cyndy, Mammals and Bird’s caretaker at the Arizona-Sonora Desert 

Museum – Interview 2019
3. Joseph, Mechanical Engineer at Boeing – Design Meeting 2019
4. Lonnie, Construction Engineer – Design Build 2020
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