P20762: Colombian Aquaponics Initiative
Setup Guide
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Bucket Support Subsystem:

Materials: Double all materials shown for two supports - 444” = 37’ 2x4 needed total,
36”x36” plywood needed
● Single Bucket Support: Two Required (Double all materials)
○ 4 x 31” 2x4 wood for legs
○ 2 x 11” 2x4 wood for bottom support
○ 4 x 12” 2x4 wood for middle support and top platform
○ 2 x 14” 2x4 wood for leg connectors
○ 1 x 12” dia 5-gallon buckets
○ 2 x 10.5”x12.5” plywood siding
○ 2 x 14”x18” plywood siding
● 88 x 2.5” screws
Equipment:
● Circular Saw or Hand Saw
● Table Saw
● Power Drill - Match drill bit to screw (Phillips used in prototype)
● Saw Horses - if Hand Saw Used
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Procedure:
Preliminaries: Ensure all boards are pre-drilled before screwing in.
Step 1: Screw 31” legs to 14” leg connectors (8 screws total).

Step 2: Screw 11” bottom supports into the 31” legs to the bottom of the 11” supports is
7” off the ground (8 screws total).

Step 3: Screw 12” top platform into the leg connectors (4 screws total).
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-

Make sure the width between the two top supports is wide enough to fit the PVC
elbow joint between it. This is essential for system assembly.

Step 4: Screw 12” middle supports to the legs. Supports are 18” from top of the 12”
middle support to the ground (8 screws total).

-

If the subsystem is found to be unbalanced or unlevel, using a shim, screw, or
sanding down the bottom of the legs will help ameliorate these issues.

Step 5: Screw on plywood approximately(16 screws total)
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Step 6: Repeat steps 1-5 for the second bucket support
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Drainage Hose Subsystem:
Materials:

● 1 x STAR Water Systems Plastic Hose Subassembly
○ STAR Water Systems Hose
○ 1 x 1.25” to 1.5” dia Stainless Steel Adjustable Clamp
○ 1 x 1 x 1.5” male NPT X 1.5” insert adapter
○ 1 x 1.25” male NPT X 1.25” insert adapter
● 1 x 1-1/16” to 1.25” dia Stainless Steel Adjustable Clamp
● 1 x 1.5” dia PVC Ball Valve
● 1 x 1.5” dia PVC Elbow
● 1 x PVC tape
● 1 x 100-gallon Rubbermaid Tank
Equipment:
● Flathead screwdriver
● Hand saw or equivalent non-power cutting tool
Procedure:
Step 1: To ensure secure fittings between all interfaces, apply the PVC tape to all male
threads in the subsystem. This includes:
● 1 x 1.5” dia PVC Elbow
● 1 x 1 x 1.5” male NPT X 1.5” insert adapter
● 1 x 1.25” male NPT X 1.25” insert adapter
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Step 2: Hose Sub-Assembly
1. Cut the hose down to the desired length by cutting in the center of one of the
non-ribbed sections of the hose. This cut piece is the discharge hose.

2. At one of the discharge hose, cut down the 1.5” interface to the 1.25” interface.
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3. Insert the 1.25” insert adapter into the end of the discharge hose which was cut
to the 1.25” interface level.

4. Tighten the 1.25” dia steel clamp around the area of the hose that overlaps the
1.25” insert adapter using the flathead screwdriver.

5. Fasten the 1.25” male end of the insert adapter, into the valve located at the
bottom of the Rubbermaid Tank.
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6. Taking the other end of the discharge hose, repeat steps 3 and 4 using the 1.5”
insert adapter and 1.5” steel clamp to secure the adapter to the open end of the
discharge hose.

Step 3: Fasten the Ball Valve to the Elbow Joint, ensuring a tight fit

Step 4: Fasten the Ball Valve and Elbow Joint sub-assembly to the end of the discharge
hose that has the 1.5” dia insert adapter with the male end facing out

Step 5: Test the integrity of the drainage subsystem by running water through the tank
and ensure no leakage from any connection points in the subsystem.
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● If any leakages are noticed, empty tank and hose of water, ensure dryness
throughout the drainage subsystem and reapply PVC tape to the leakage points.
Step 6: Once ensured of adequate structural integrity, the drainage subsystem is ready
for use.
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Filter Subsystem:
Materials:

● 120 lbs River Rock or equivalent kind of rock - must be approximately 1.5” rocks
● 1 x 30' Black All-Purpose Net
● 15 x 4” dia 6” PVC
● 1 x Roll of Duct Tape
● 1 x 100 gallon Rubbermaid Tank
Equipment:
● Reciprocating Saw or Hand Saw
Procedure:
Preliminaries:
● Cut PVC down to approximately 5”. This is to ensure that the height of the filter
will exceed the drainage valve located at the bottom of the tank.
○ Any material can be used, just ensure it can hold its form under the weight
of rocks.
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○ Ensure all ends of the PVC are deburred to avoid any contaminants that
could affect water quality.
● Drill 0.5” holes in the PVC to allow water flow through pipes and ensure waste
does not get stagnant

● Ensure all rocks used in the system are clean to avoid any contaminants.
Step 1: Lay down a sheet of the netting inside the tank.
Step 2: Lay the 6” PVC pipes vertically on the net. Duct tape the loose ends of the
netting together.
Step 3: Wrap the netting around the pipes twice going the length of the pipes.

Step 4: Cut off the netting from the roll and duct tape the loose ends to the rest of the
netting.
Step 5: Tuck the sides of the netting underneath the PVC.
Step 6: Duct tape the netting to the sides of the tank and tape horizontal strips across
the sides to secure it.
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Step 7: Dump rocks on top of the filter until there is approximately a 3-4 inch layer of
rock on top of the filter.
Step 8: The complete filtering subsystem is now complete and water can be added to
the tank.
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Plant Bed Subsystem:
Materials:
● Plant Bed Subassembly:

○ 1 x 4” dia - 10’ PVC Pipe
○ 2 x 4” dia Elbow Joint
○ 1 x OATEY Gray PVC Cement, Heavy Bodied, Size 16
○ 4 x 2.5” Screws
○ 10 Hydroponic Net Pots
● Tank Fastening Subassembly:

○ 2 x 4” dia PVC Strap
○ 4 x .25" dia - 1.5" Bolt
○ 4 x .25” dia Nut
○ 4 x .25” dia Washer
Equipment:
● Power Drill
○ 2” hole saw bit
○ Phillips bit
○ .25” drill bit
○ 3/32” drill bit
● Flathead Screwdriver
● Reciprocating Saw or Hand Saw
● Tape Measure
● String
Procedure:
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Tank Fastening Construction:
Step 1: Using the .25” drill bit and power drill, drill holes on the side overhang of the
tank.
- Use the PVC pipe Plant bed to ensure the center point of the entire tank is also
the mid-point of the holes.
Step 2: Place the PVC straps over the pipe and insert the bolt into the holes drilled.

Step 3: Fasten the bolts using the washer and nut.

Step 4: Repeat steps 2 and 3 for the other side of the tank.
Net Pot Construction:
Step 1: Place the elbow joints on the PVC pipe and outline the depth that the joint
covers the PVC pipe.
Step 2: Starting 2” from the line drawn in step 1, draw a dot. This is where the Net Pots
will go.
- Ensure that the straps do not overlap with any of the dots drawn.
Step 3: From the dot drawn in Step 2, mark another dot 1” away and 2” away. You
should now have 3 dots: 2 outer dots for the Net Pot diameter and the center dot for
center point where the hole will be drilled.
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Step 4: Using a string, measure the next hole for the Net Pot 6” away from the endpoint
of the hole drawn in the previous step.
Step 5: Repeat steps 2-4 until 10 holes are drawn out on the PVC pipe
Step 6: Using the 2” hole saw drill into the center point of each hole drawn. Ensure
holes are clear of any debris after drilling to avoid contaminating the system

Drainage Holes Construction:
Step 1: On the side of the PVC Pipe, between the middle two Net Pots, mark a dot
1.75” from the top of the pipe
Step 2: Repeat this step twice more, one dot two Net Pots to the right of the center dot
and one dot two Net Pots to the left of the center dot.
Step 3: Using the 3/32” drill bit, drill holes in the dots made in steps 1-2. Ensure holes
are clear of any debris after drilling to avoid contaminating the system.
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Securing the PVC Plant Bed:
Step 1: Draw a line on the PVC pipe and elbow to ensure they are aligned at
approximately a 90-degree angle.
Step 2: Using the PVC Cement, apply a liberal coating to the inside of the elbow and
outside of the pipe where the elbow will overlap. Do this step quickly and move onto
Step 3.
Step 3: Quickly insert the PVC pipe into the elbow, ensuring that the lines drawn in Step
1 are aligned.
Step 4: Repeat steps 1-3 for the other side
Step 5: Completed plant bed is seen below
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