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Washwater Garden is a registered trademark of David Del Porto in the United States. All other product names mentioned
herein may be trademarks of their respective owners.

Ecowaters Projects shall not be liable for technical or editorial errors or omissions contained herein. The information is
provided “as is” without warranty of any kind and is subject to change without notice.

Check Your Plumbing and Environmental Health Codes

Before installing your composting toilet, consult your local plumbing and environmental health codes to determine if any
particular guidelines are applicable. The information contained herein is for informational purposes only and might not
conform to your local laws. Ecowaters Projects shall not be liable for your use of this information.

Check your state's requirements for graywater irrigation and the 1994 Uniform Plumbing Code, Appendix G. Your local
library will have a copy of the Uniform Plumbing Code (UPC) published by the International Association of Plumbing and
Mechanical Officials (IAPMO), 2001 Walnut Drive South, Walnut, CA 91789 (Phone: 1-917-989-2825). This excellent
reference book is a wealth of valuable information, specifications, and drawings for effective and safe plumbing practices.

If in doubt, have your plan checked by a licensed plumbing installer. You might also consider having a licensed installer
or plumber install your composting toilet system.

But first, read the entire guide to decide whether that is your preference.

For information about permission to reprint excerpts from this book, write to:

info@ecowaters.org

EcoWaters Twin-Bin with Net CTS
c/o EcoWaters Projects
P.O. Box 1330
Concord, MA 01742-1330

Del Porto, David; Steinfeld, Carol

Building the EcoWaters Twin-Bin Composting Toilet System

Sales of this guide help support Ecowaters Projects, which conducts tours and workshops and publishes plans and
publications to inform the public about ecological approaches to managing and using wastewater.
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Building the Ecowaters Twin-Bin with Net Composting Toilet
System
The Ecowaters Composting Toilet System is designed to compost (aerobically decompose) excrement
and toilet paper. The final product removed from the system resembles rich earth, and can be used
as fertilizer on nonedible plants.

David Del Porto, one of the authors, designed the Ecowaters Twin-Bin Net Composting Toilet
System for a Greenpeace initiative in the Pacific Islands. The system uses a heavy-gauge fishing
net suspended by hooks from the sides of each bin. The net is inexpensive and nonbiodegradable. It
flexes as the mass changes shape — creating more surface area to improve diffusion of oxygen
through the composting material.

The Twin-Bin Net Composting Toilet System has been successfully introduced in the Micronesian
islands and Fiji in projects sponsored by Greenpeace, island medical schools, and government
agencies. In Pohpei, Fiji, the design has been duplicated by islanders, and the public utility assists
in some installations. Some systems have been coupled with evapotranspiration beds to handle
leachate and graywater from washing facilities. These systems were working well when visited
years after their installation.

Note: A composting toilet system is a mini-wastewater treatment plant. Construct it well, buy the
best materials you can, and do not make design shortcuts; this system has been designed based on
the successes and failures of several other systems. Take the time to do it right, because you will
not enjoy the results of a composting toilet that was not designed well.

A Leachate Bed (Optional)
Leachate (unevaporated urine) is the bane of many
composters, because it drowns the aerobic bacteria
that do the main work of turning the excrement
into humus. If there is too much leachate, the
result will be odors and incomplete processing.

If you are building a composting toilet, it is best to
position yourself for success by building the
leachate bed. In researching The Composting Toilet
System Book,1 we both visited and heard reports of
hundreds of “composting toilets” that had gone bad
due to excessive liquid from urine.

What to Plant

Choose very thirsty salt-loving plants. (Salt cedar is
a good one.) Often these plants are large and have
broad leaves. Or, choose reeds and grasses known
for requiring a lot of water and nutrients. Valuable
plants, such as bamboo, can be planted in a wastewater garden
leachate bed. However, do not plant edible root crops in the leachate bed.

1 Del Porto, David, and Carol Steinfeld. The Composting Toilet System Book, Ecowaters Projects, Concord, MA, 2000

The hanging net should
be pouched, not pulled
tight. The net serves to
expose all sides of the
material to air.

Composter
aerobically decomposes
excrement. Any extra
liquid (leachate) drains
to leachate bed.

Wastewater garden
leachate bed
aerobically
decomposes
leachate, allowing it
to be taken up by
plants.
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Whether to Line the Leachate Bed

It is usually best to contain the leachate bed in a concrete trench or a polyethylene-lined trench, as
the leachate could otherwise run unprocessed into ground water. However, in areas where there is
good soil drainage and no proximity to water, you can safely install the leachate bed directly in the
ground.

Caring for the Leachate Bed

If the system is contained, be sure to put a roof overhang on it to keep out rainwater that could
flood it. The best roofing is clear lexan. Be sure the system still gets sun. You might have to water
it, if it looks dry.

Urine Diversion (Optional)
Another way to expand the capacity of the composting toilet system and to keep it from filling with
leachate is to divert urine.

Urine can be diverted with a special toilet and men's urinal to either a contained rock-filled trench
or to the wastewater garden. A good idea is to mix sink water with urine to irrigate the wastewater
garden. Or, collect urine in a container and mix it with washwater to irrigate plants elsewhere.
Urine is usually sterile, and it contains most of the nutrients found in excrement.

For more information on urine diversion and utilization, see The
Composting Toilet System Book.

A commercially available urine
diverting toilet stool
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Air- intake is screened to keep out flies

The hanging net should be pouched, not pulled
tight. The net serves to expose all sides of the
material to air.

Air comes in through the air intake and out through
the exhaust chimney, which should be kept as
warm as possible (painted black and exposed to the
sun) to promote chimney effect.
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Coat all exposed metals with marine resin before assembly, and after assembly, as appropriate.

Corrugated metal siding and roofing: Can be galvanized steel or aluminum, as available. All cuts to
be smoothed. Prime and paint. Use nails and/or screws compatible with the corrugated metal used.

A Twin-Bin with Net Composting Toilet structure
for public use in Fiji

The composting toilet system can
be dug into the ground. However,
this should be done only where
flood waters and groundwater are
unlikely to flood the composter.
Also, in warm climates, this makes
the composter cooler than out-door
temperatures, which slows the
processing and creates an inviting
place for insects and rodents.
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3. Fill with rocky cement.

Step 5: Make the S-Hooks

To make S-hooks, use a hammer or bending jig to make two set of six to nine S-hooks. You need one
set for each composting chamber. Clean them with detergent, and rinse and dry. Coat them with
resin coating to prevent rusting. See Hook Detail Drawing, page 26.

Step 6: Make the Floor Slab

To make the floor slabs, see Floor Slabs Drawing, page 18.

1. Make the wooden forms for the toilet-room floor.

2. Measure out and mark the locations of the toilet riser openings and the vent pipe. Line the form
with plastic (to prevent the concrete sticking to the form).

3. For the toilet openings and risers, insert upside-down 5-gallon buckets with their bottoms cut
off evenly. Or if you are using another type of riser to be added later, simply insert a segment of
pipe to create the opening.

4. For the vent/exhaust pipe, place sawed off segments of pipe.

5. Reinforce the floor with wire mesh (chicken wire is not strong enough), placing it around the
toilet openings. Fill with cement.

Optional: For super-stability, bend down pieces of rebar through the form. These can be
inserted into the block at the corners of the composter bins, about 2 in. from each edge. These
will insert into the corner blocks of the composter walls.

If you are using pour-flush toilet molds that also serve as floor slabs, pour them now.

Important: The toilet floor is a good place to write special instructions, such as NO TRASH,
NO SMOKING, and REPLACE LID AFTER USE. You can also write “Ecological Toilet” or
“Composting Toilet” so that users understand and respect the system. Ideally, you can inscribe
the general maintenance instructions for the system.
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6. To secure the optional superstructure, add rebar or threaded studs for attaching the frame of
the superstructure.

Step 7: Making the Doors

Make forms for the doors. Reinforce with wire mesh. Add rebar handles. (This could also be done by
another work team as the walls of the composter are being built.)

Note: The doors can be made of wood coated with waterproofing.

Step 8: Construct the Composter

To construct the composter bins, see Wall Drawings, pages 20, 21, 22, 23, and 24.

1. Construct the concrete block walls, placing 3/8 in. of concrete between blocks.

2. Place the lengths of rebar in every other hole in the concrete blocks.

For a super-strong unit, pack the openings of the concrete blocks with concrete. (The more rebar
and concrete, the stronger the unit.)

3. Place the air-intake pipes at the second layer of blocks,. These face downward to avoid collecting
rain. Pack around them with cement.

4. Place the S-hooks at the second to last layer of blocks. To secure them in place, chip out a small
indentation (about 1/2 in.) in the concrete block for each one, place the hooks, and then mortar
them.

The floor of the composter serves as a
level place in which to set the door.
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The sawed-off top of the bucket makes a good mold for the lid
for the inactive toilet riser. Insert a bent rebar handle on the
top. (This is dug into the ground.)
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Step 13: Create the Superstructure

1. Construct the framework for walls and roof.

2. Construct the doors. Create an inside latching mechanism.

3. Apply walls (wood, corrugated metal, woven mat, etc.)

4. Apply a roof (palm fronds, corrugated metal, etc.). Note: Leave
openings for the vent/exhaust pipes. It is helpful to clamp the
exhaust/vent chimneys to the roof framing for extra stability.

If there is a wastewater garden, have the roof extend over it so
that rain is kept out.

Step 14: Construct the Wastewater Garden Leachate/Urine Bed

Note: The composter must drain down to the wastewater garden.

The wastewater garden should be about 18 in. deep. It can be dug into
the ground or be sited above ground. See Wastewater Garden General Diagram, page 25.

As a liner, 20 mm polyethylene plastic sheeting can be used instead of concrete. In good soils (rare
in coastal and other wet areas), the wastewater garden does not need to be lined. It can be open to
the ground.

Sift gravel. Particles should be anywhere from ¼ in. to 1 in. (Perlite, broken safety glass, broken
pottery, shredded tires, and crushed shell also work. Use recycled material wherever possible.)

Coat interior with fiberglass resin or other waterproofing agent. When dry, fill with the gravel.

Place piping per following diagram. Perforated pipe holes must face down on the gravel!

Plant the thirsty plants. Best are phreatophytes and halophytes, such as bamboo. Water them a bit
until the composter is in full use.

In rainy climates, add a roof overhang from the superstructure to prevent the garden from getting
flooded.

You might have to water the wastewater garden periodically. Monitor it. If sink water from one
sink is to be added to the wastewater garden, double the size of the garden. The following photo
shows the layout of a wastewater garden that handles sink water. For precise performance rates of
wastewater gardens, see Installing and Planting Your Washwater Garden.2

2 Del Porto, David, and Carol Steinfeld. Installing and Planting Your Washwater Garden. 2004
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Wastewater Garden (Leachate Bed) Simplified
Design for a 10-person/day System

1.5" or 2"
inside-diameter

PVC pipe
Composter Bins

As wide as the composter base18" deep
4" ID PVC (leachfield pipe--available perforated) Holes: 1/2" to 5/8"--Holes face down

This photo shows a small wastewater garden that also handles
sink water. The drywall buckets hold nylon filters, which can be
replaced and cleaned. The pipe risers add aeration to boost
performance.
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Materials List
This materials list is for the Twin-Bin with Net composter only, not the privacy structure, stairs, or
the wastewater garden, if used.

Material Amount

Cement 15 to 20 80 lb sacks

Sharp sand 8 to 12 cu yd (as available)
Coarse aggregate As available

Concrete blocks (8 in. x 8 in. x 16 in.) 100 (plus 10 to 15 for
mistakes/breakage)

Bricks (2.25 in. x 3.75 in x 8 in.) 154 (plus 15 extra)

2 x 4s for forms Quantity and Length:
Two 9 ft 4 in., two 4 ft 4 in.
Two 4 ft 8 in., two 9 ft 6 in., one 4 ft

#2 reinforcing rods (rebar) 140 ft

#2 rebar for S hooks 40 to 50 ft
Reinforcing wire mesh 60 sq ft

8 penny nails – 4 in. 5 lb
2 in. galvanized wood screws 50

6 in. PVC pipe 20 ft (or two 10 ft lengths)
6 in. Ts for rainhats 2

50 lb or 5 gal plastic bucket 2
Waterproof coating 10 gal

Two-part marine resin (polyester fiberglass) Two 500 ml containers
Silicone caulking Enough for 50 ft bead

Trisodium phosphate (detergent) 1 lb box
Commercially available wooden toilet seat 1

Fl;y screen (nylon, copper, or aluminum) 7 sq ft
Stretched-mesh twisted polyethylene, 1 in. squares, trawl, or
trammel fish net

Two 7 ft x 7 ft squares

5/8 in. polypropene or nylon rope 50 ft
Waterproof mastic for permanent sealing of composting chambers 10 gal

1 in. wooden pole for attaching the net to hooks 1
Dark paint to match surroundings and to absorb solar rays
Light paint to match surroundings and to reflect solar rays
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Base Slab Drawing
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Floor Slabs Drawing
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Floor Slab Elevation Drawing
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Walls Drawing (Top View)
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Walls Drawing (Side View)
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Walls Drawing (Rear Elevation)
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Walls Drawing (Cutaway Showing Hooks and Net)


