
Just Drain It!



Abstract
Do you own or take care of poultry? If you do, you know that when it 
comes to their drinking water, it can get pretty nasty when you need 
to dump or drain the water. I chose to do this project because I 
wanted to design something that could make that chore cleaner and 
easier, so that's exactly what I did. I designed something that’s easy 
to use while it also prevents you and your pen from getting smelly, 
dirty, and wet when you need to renew your poultry's water. This is 
important because it’s a common problem within the poultry 
community when the water gets dirty and gets everything else dirty, 
so this device will solve that issue.
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The problem that I want to solve 
with my engineering project is when I go 

to empty my chickens’ water, it spills all over 
the pen or on me. The purpose of this prototype 

is to stop or prevent this from ever happening again. 
This is important because when the filthy water gets 

spilled in the pen, it makes it much harder to clean and 
it will cause it to smell way worse than usual. If the 
water were to spill all over you, it would cause you 

would smell horrible and could possibly get you sick. 
This prototype would be helpful to anyone who 
raises or owns bird livestock and possibly other 

small livestock so that it could make their 
daily routine quicker, cleaner, and easier.

The 
Problem
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➢ “Watering Backyard Chickens”
○ A laying hen needs about 1 pint of water per day to stay healthy
○ To keep your chickens’ water clean, you need to wash the waterer at least once a month
○ Certain waterers use vacuum pressure and that prevents water waste, evaporation, and 

the water getting dirty
➢ “7 Ways to Stop Algae Growth in Livestock Water Tanks”

○ Keep animals out of their water because their bacteria promotes algae growth
○ Place the waterer in the shade because algae grows in sunlight
○ You need to clean the tank depending on how fast it gets dirty

➢ “How To Keep Your Chickens Water Clean”
○ The waterer needs a lid or top to stop algae from growing in it
○ It needs an opening big enough for the chickens to drink from but small enough so that 

they can't swim/get in it
➢ “Algae Poisoning in Chickens”

○ Algae likes to form in still water that is in heat, sunlight, or exposed to organic matter and 
debris
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Criteria
and 

Constraints
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Criteria:
➢ Easy to drain and fill up
➢ Water stays decently clean
➢ Water stays off of me and out of pen
➢ Chickens can/will drink out of it

Testing:
    I will set up my prototype and fill it with water. That will show me how easy it is to fill up. 

        Then, I will watch for a few minutes to see if the chickens drink out of it. Once I know 
   that much, I will leave the prototype in the pen for a couple of days to see how clean 
      the water stays and how it holds up. I will then drain it to see how easy it is to use 

and to see if the water stays off of me and out of the pen.

Constraints/Limitations:
➢ Holds +6 liters of water (chickens drink 1 liter daily and 

I own 6 chickens)
➢ Can’t take up too much room in the pen
➢ Durable and can handle weather (will be outside)
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For this design I was 
planning on using mostly 
metal sheets. That 
would be hard to build, 
plus it would rust and 
contaminate the 
chickens’ water. Also, 
the placement of the 
valve wouldn’t allow all 
the water to come out.

I put the valve at the bottom so 
all of the water could come out, 
unlike my first design. There 
were still a few problems 
though, one being how 
expensive the materials were. 
The other problem was that the 
PVC pipe isn’t that wide, so the 
water would freeze when the 
temperature is cold outside. 

While looking around the house, 
I found a poultry waterer and an 
old galvanized water pan. That 
made my project much cheaper 
and it would be safe for 
chickens to drink out of. Along 
with that, since it holds plenty 
of water, it’s less likely to freeze.
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Materials
❏ 1x Farm Tuff P5G04 Top Fill Poultry 

and Game Bird Waterer, 5 Gallons
❏ 1x Old Galvanized Water Pan
❏ 1x ½” Bulkhead Fitting
❏ 1x 4” of Teflon Pipe Tape
❏ 1x ½” 90° PVC Elbow 
❏ 1x Bottle of PVC Cement
❏ 1x ½” PVC Ball Valve
❏ 1x 18” of ½” PVC Pipe

Tools
❏ Pipe Cutters
❏ Cordless Drill
❏ Kit of Assorted Step Bits
❏ Heat Gun
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Ball Valve, Bulkhead 
Fitting, and Elbow 
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Step 5
Drill a hole through 

the side of the 
Galvanized Pan 

using a 1” Step Bit

Step 2
Drill a hole in the 

center of the Farm 
Tuff bottom using a 

1 ⅛” Step Bit

Step 7
Grab the ½” 90° PVC 

Elbow and wrap it 
with 4” of Teflon 

Pipe Tape

Step 4
Drill a hole through 
the center of the 

Galvanized Pan using 
a 1 ½” Step Bit

Step 1
Separate the two 

halves of the Farm 
Tuff Waterer (white 

water tank + red 
bottom)

Step 6
Place the Farm Tuff 
bottom upside down 

and place the 
Galvanized Pan right 
side up on the Farm 

Tuff bottom

Step 3
Insert the ½” 

Bulkhead Fitting 
through the hole 
from Step 2 then 

fasten the nut

Step 8
Screw the ½” 90° 

PVC Elbow through 
the Galvanized Pan 
into the Bulkhead
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Step 14
Flip the prototype 
so that the Farm 

Tuff bottom is facing 
up and attach the 
Farm Tuff water 

tank to it

Step 10
Insert through the 

side hole of the 
Galvanized Pan, into 

the 90° Elbow

Step 13
Wait a few hours to 
allow everything to 

completely dry

Step 9
Use the 18” of ½” 

PVC Pipe and apply 
the PVC Cement to 

one end

Step 15
Find where you 

want to place the 
waterer (make sure 
that when it drains 

water, it will run 
downhill but not 

into the pen)

Step 11
Apply PVC Cement 
to the other end of 
the Pipe and attach 

the ½” PVC Ball 
Valve so that it will 
face up when the 

Farm Tuff bottom is 
right 

side up

Step 12
Use a heat gun to 
heat the bottom of 
the Farm Tuff tank 
and push the now 
pliable plastic in to 

create a void 
space

Step 16
Have the main part 

of the waterer inside 
of the pen and the 

PVC Pipe + Ball 
Valve go through 
the fencing to the 

outside
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Question Answer 

How easy is it to fill up?
(1=no effort, 10=impossible) 4 out of 10

Do the chickens drink out of it?
(yes or no) Yes

How clean did it stay? 
(1=completely clean, 10=absolutely filthy) 2 out of 10

Did the waterer last +1 week w/o breaking?
(yes or no) Yes

How easy is it to drain?
(1=no effort, 10=impossible) 1 out of 10

Did any water get on me?
(yes or no) No

Did any water get in the pen?
(yes or no) No



  

  
My prototype does pretty 

much everything that I designed 
it to do. When I did my final test, I 

saw that the chickens drank out of it, 
the water stayed pretty clean, it didn’t 

break or weather, and it was very easy 
to drain. The only problem with my 

design is that it’s a bit annoying to fill. 
But out of everything, the results 

that mattered most were that 
the pen and I stayed clean 

and dry.

Results
Summary

11Final prototype set up
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During this project, I designed a couple of prototypes, using their flaws to make a new and 
improved final prototype. I also had a few problems during my project. While testing my final 
prototype, I noticed the bottom of the water tank was blocking water flow into the bulkhead, 
causing slow drainage. To solve this, I made a void space in the bottom of the tank to create 
more water flow. Another problem is that, as of right now, my device is a bit annoying to fill up 
(you have to plug a hole that allows water into the water tray), but this is something I could 
try to change in the future. 

I created this waterer because I wanted to design something that’s easy to use while it also 
prevents you and your pen from getting smelly, dirty, and wet when you need to renew your 
poultry's water. Overall, My prototype does everything that I had wanted it to do. When I did 
my final test, I saw that the chickens drank out of it, the water stayed decently clean, it didn’t 
break or weather, it was easy to drain, and somewhat easy to fill. The most important thing 
though, was that I stayed dry and so did the pen. This device could be used by many owners 
and caregivers of various types of poultry and possibly other small livestock. All of our pets 
and animals need water but we also need to drain their water when it gets dirty, so this 
device will make that process cleaner for us and our animals. 
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