ONE IBC TOTE
SYSTEM
CONSTRUCTION

	
  
	
  

www.greenphoenixfarms.com
Facebook: www.facebook.com/greenphoenixfarms
Twitter: @GPFaquaponics
All	
  Content	
  is	
  property	
  of	
  Green	
  Phoenix	
  Farms.	
  Copyright	
  ©	
  2012.	
  
Not	
  intended	
  for	
  distribution	
  in	
  any	
  format.	
  

	
  

	
  

Page	
  1	
  

IBC	
  Tote	
  Home	
  Aquaponic	
  System	
  
The IBC Tote system is one that has become “the Standard” with the DIY Aquaponics
scene. I believe that it is a great way to “get your feet wet” so to speak and by building a system
in this manner any individual can gain a complete understanding of the basic principles involved
with Aquaponics.
There are a few things to consider seriously when
you begin the preparations for building a system of this type.
First, you have to know that if you care about appearance in
any fashion, this may not be the system for you. While it is
possible to put siding or some other type of covering over the
surface of the IBC cage, you will spend as much (if not
more) time and money to do so. Meanwhile, that same
amount of money, and less effort could have been used to
build a larger system out of a different series of materials.
Second, a single IBC tote will not make a large system. The
resulting system will have a fish tank volume of less than
200 gallons and a single grow bed of only 16 square feet.
This will be enough space to get an idea of how to utilize
Aquaponics, but you will not grow a HUGE amount of food.
That being said, using Blue Barrels and IBC Totes are
a GREAT way to learn the basics and to experiment with
new methods. Sometimes it is great to keep a couple of little
“test” beds in your system and when you have a cool idea (or
even a silly, strange one) you have a place to try it out.
Sourcing your materials – Be EXTREMELY careful
who you purchase your totes from. IBC totes are used in a
very wide variety of industries and some of the totes are used
to carry EXTREMELY toxic and harmful chemicals. These
“toxic” totes (and all of the others) are supposed to have
labels on the side to
clearly list the prior
contents. Be aware
that there are a
number of rather
unscrupulous people
out there who are
willing to sell totes
from any source.
Sometimes these totes can seem like an amazing deal, but
you need to know that due to the porous nature of the
plastic used in the totes any chemical held can never be
completely removed (No matter what you are told!) In
the DFW area, an average price for a Food-Grade tote
will be between $100 – 150.
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System Description:
Fish Tank:

~125-150 gallons

Growing Area:

16 sqft

Grow Bed:

Media (Clay Pebbles)

The IBC Tote system is a very simple one,
and as such is extremely appropriate for a
beginner.
This system uses the bottom two thirds of
an IBC tote as the Fish Tank and the top third
is cut off, and flipped upside down to become

the grow bed.
There is a single (submerged) water pump to provide
both circulation to the growing area, and aeration for the
fish. Drainage is accomplished through a constant-flow
leveling standpipe.
In brief, the water (along with all of the fish solids and
other waste particles) will be pumped upward into the
media bed. In this system, the media bed will is supported
across the width of the Fish Tank by a pair of treated 2”x4”
boards.
System operation is very simple. The water (along with
all of the fish solids and other waste particles) is pumped
from the fish tank, upward into the media bed. Through the
distribution system, the volume of water sent to the media
bed or back to the fish tank via the bypass is controlled
through the two ball valves. The purpose of these is to
prevent the pump from running inefficiently. If too much
pressure is put on the pump (water flow is restricted too
greatly), this can become an issue. By allowing a portion
of the water flow to bypass the media bed and run back
directly to the fish tank, we can also aerate the water
sufficiently for the fish.
The media bed is filled with a solid growing media
(Clay Pebbles) that provides a solid substrate for the plant
roots, as well as the biological surface area for the
beneficial bacteria to develop. These bacteria provide the
method of converting the wastes from the fish into the
fertilizer needed by the plants.
To simplify the operation of the system, the level of water
in the grow beds is held constant. This level is set at 1.5-2” below the surface of the media. Once
this water level has been reached, as new water flows into the bed from the pump, the existing
water will be drained out of the bed through the standpipe at the front of the bed. This drain is
constantly open and will direct the water back into the fish tank. As the water travels this path to
the fish tank, it will be aerated sufficiently to support the minimal fish density in the system
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Materials Needed:
1

“Food-Grade” IBC Tote

1

Water Pump (300 – 500 gph capacity)

4

2 x 4 @ 8’ (Treated)

1
4
1
1
1
1
1
1

1” Bulkhead Fitting
1” 90 degree Elbows
2” Dome Cap
4” Sewer Cap
4” Sewer Pipe (perforated) @ 12” long
2” PVC pipe @ 11”
1” PVC pipe @ 10’
½” PVC pipe @ 6”

Optional: These pieces will add a bypass to the water pump circuit, and allow for aeration
of the fish tank. The ball valves will also allow more control over the flow of
water into the media bed.
2
1” Ball Valves
1
1” T-connector
1
1” T-connector (1/2” side)
2
1” 90 degree Elbow

Tools:
Reciprocating Saw or Rotary (Angle) Grinder
Drill (corded or cordless)
Hole Saw – 1.75” for Bulkhead
Handsaw or Hacksaw
File
Teflon Tape
Aquarium Silicone
PVC Primer and Glue

All	
  Content	
  is	
  property	
  of	
  Green	
  Phoenix	
  Farms.	
  Copyright	
  ©	
  2012.	
  
Not	
  intended	
  for	
  distribution	
  in	
  any	
  format.	
  

	
  

	
  

Page	
  4	
  

Construction Steps:
Phase One: Removing the Bladder from the Cage.
1
2

Unscrew the connectors holding the two straps to the frame on the top of the IBC (4 screws).
Separate the bladder from the cage by placing the IBC on its’ side and sliding the bladder out.

Phase Two: Cutting the cage into two pieces.
1
2
3

While the cage is still on its’ side, and working from the bottom, come up to the first brace
that goes around the four sides of the cage.
Mark on the topside of that first brace as your line to cut on. The finished look will be
smoother on the top and flat all the way around.
Using a grinder (or reciprocating saw with metal cut blade) cut all the metal straps flush with
the top. You may need to file some of the stubborn metal burrs that are sticking up.

Phase Three: Cutting the bladder.
1
2
3
4
5
6
7

Place the small part of the cage, with the bottom attached, upright.
Remove the corner insets (if present).
Set the bladder in the cage, with the opening to tank at the bottom, inside the smaller section.
Mark a line around the bladder at a height that will leave one or two inches of plastic bladed
extending above the top rail of the smaller section.
Remove the plastic bladder from the bottom section and set it on its’ side again.
Using a straight edge make a clear, easy to see line where you are going to cut.
Using a grinder or saw, carefully cur the bladder along the line.

Phase Four: Assembling the Fish Tank.
1
2

Stand the large section of cage upright with the base on the ground.
Insert the large section of bladder into the cage. Make sure to align the purge valve with the
appropriate section of the cage.
3 Start with a 48” length of 2x4. This step is easier with a pair of clamps. Clamp the 2x4 to the
upper edge of the long side on the metal frame. Make sure that it is centered and level
when you clamp it tight.
4 The shorter sections of 2x4 (___”) will run along the shorter sides of the cage. Use these
pieces to make sure that the board (step 3) is placed appropriately.
5 Use the 1.5” self-tapping metal screws to attach each 2x4 to the metal cage. The screw will be
installed from the inside of the tank (through the bladder first, then the metal rib, and then
the 2x4). You will use one screw for each metal rib on the frame.
6 Repeat this process for the two shorter sides of the frame. Each time, be careful to doublecheck that the board is level and even with the previously installed boards.
7 Use the 2.5” wood screws to join the corners together – two screws per corner.
8 Repeat for the remaining three corners.
9 Place two 2x4 boards (51” length) across the wider dimension of the Fish Tank. One board
should run along the very back edge of the tank, on tope of the frame installed above. The
second board will run above the 1st vertical metal rib on the front side of the tank.
10 Use 2.5” wood screws to attach these boards to the wooden frame.
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Phase Five: Plumbing the Media Bed.

Materials Provided:
Water Supply and Venturi Aerator:
2
1
1
3
1
4
1
2
1
1

1” Ball Valves
1” T-connector
1” T-connector (1/2” side)
1” 90 degree Elbow
½” PVC pipe @ 6”
1” PVC pipe @ 2.5”
1” PVC pipe @ 4”
1” PVC pipe @ 6”
1” PVC pipe @ 10”
1” PVC pipe @ 24”

Auto Siphon Growbed Plumbing:
1
1
1
1
1
2
2
1
1

4” Sewer Cap107_7499.JPG
4” Sewer Pipe (perforated) @ 12” long
2” Dome Cap
2” PVC pipe @ 10”
1” Bulkhead Fitting
1” 90 degree Elbow
1” PVC pipe @ 4”
1” PVC pipe @ 2.5”
1” PVC pipe @ 10”

Equipment Needed:
1

Water Pump (300 – 500 gph capacity)
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Assembly Steps:
Media Bed Plumbing:
1

Use a 1.75” Hole Saw to drill a hole in the front left corner of the media bed.

2

Locate the 1” Bulkhead fitting. Unscrew the male threaded nut from the female portion. The
female section should have a soft rubber washer around it. Run a bead of silicon around
this washer, and then place this into the hole drilled in Step 1. The female threads should
exit the bottom of the media bed, and the bead of silicone should be in contact with the
bottom surface of the media bed.

3

From the underside of the bed, screw the male nut onto the female threads as tight as
possible. While you do this, make sure that the silicone forms a smooth bead around the
fitting on the inside of the bed.

4

Measure the depth of your Media Bed from the plastic around the bulkhead fitting to the top
of the bed. (For the purposes of this kit, we have made the ASSUMPTION that
depth of your bed will be 12”. If your depth is different adjust your components as
needed.)

5

INSIDE the bed: Insert the 10” section of 1’ PVC pipe into the bulkhead as the standpipe
for the bed. There should be approximately 9.5” sticking upward from the bottom of
the bed.

6

Now it is time to construct the Bell. This is composed of the 10” section of 2” PVC pipe
with the 2” Dome Cap. Connect these two pieces together making sure to join them
together EXTREMELY tightly. Using a generous application, glue the 2” Dome Cap
onto the other side of the Bell pipe. Make sure that there is no gap at all in the seal –
this would cause an operational failure.

7

Finally, drill a series of holes around the base of the 2” pipe to allow water to enter the
base of the Bell.

8

Locate the 4” perforated sewer pipe. There should be a Cap and a 12” section of pipe. These
are to be placed around the Bell as a shield for the media. This is what allows the water to
flow out of the bed, but will prevent it from clogging the operation of the bell siphon.
When you begin to fill the bed with media, make sure to put the lid on the sewer pipe.

9

BELOW the bed: Insert a 6” length of 1” PVC pipe into the underside of the
bulkhead. Now attach a 1” 90-degree elbow with another 6” length of 1”
pipe. Finally, add another 90-degree elbow with 6” length of 1” pipe. The
entire assembly should look like a zigzag. (This shape is essential for the
proper function of the auto-siphon.)
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10 The finished product should look like this:
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Water Supply and Venturi Plumbing:
1

Locate the 24” length of 1” PVC pipe, this piece will extend down into Fish Tank.
Onto one end of this pile attach the threaded pump adapter** (picture at right).
** This is not included in the materials listing. To build, you will need the
following three pieces – ½” x ½” “All-thread” irrigation fitting; ½” FPT to 1”
Slip adapter bushing; 1” Slip x Slip Coupling.

2

On the other end of this pipe will attach to the 1” Tee fitting.

3

The horizontal facing side port of the Tee will need
a short (2.5”) piece of 1” PVC pipe. This will
connect the 1” Tee to a 1” Ball Valve.

4

To connect the Ball Valve to the Tee fitting with the
½” side port, you will use one of the 6” pieces
of 1” pipe. Insert the 6” section of ½” PVC pipe
into the appropriate socket in the Tee fitting.	
  

5

On the other side of this Tee will be a short (2.5”) piece of 1” pipe to
connect to the 1” 90 degree elbow. This fitting will have the 10” piece
of 1” pipe extending down into the Fish Tank as a Venturi aerator
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6

The vertical facing side port of the initial 1” Tee fitting will need a short (2.5”)
piece of 1” PVC pipe. This will connect the 1” Tee to a 1” Ball Valve.

7

Into this Ball Valve, insert the second 4” section of 1” pipe. This
will connect to a 1” 90 degree elbow, which is connected to
the final short (2.5”) section of 1” pipe. Now connect the
final 90 degree elbow and the second 6” section of 1” pipe.
These pieces should form a U-shape.

8

The final product should look like this:
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