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2.6 out of 8 billion 
people need toilets.
Open 

defecation and 
flying toilets 

spread 
pathogens 

above ground.



Flush toilets (and pit latrines) spread pathogens 
below ground and in rivers.



Flush toilets use scarce fresh 
water.



Flush toilets and pit latrines take high 
value plant nutrients out of circulation 

reducing soil fertility.



There is a demand for an appropriate and sustainable 
technology to replace the flush toilet system

Millennium Development Goals
 Halve the proportion of people without access to 

clean water and sanitation by 2015, which involved 
getting 2 billion people access to basic sanitation 
between 2000 and 2015 (1)
Only one fifth of countries are on track
As of 2008, improved sanitation access was at 

53% for developing regions; it needs to be 71% to 
meet the MDG, and it has only increased 4% 
since 2000 (2)

70% of people without access live in rural areas, 
many practice open defecation (ibid)



Health
 Pathogens in excrement carry diseases
 Risk direct contact where open defecation 

practiced
 Risk groundwater contamination with open 

defecation and pit latrines
 Due to limited capacity, large amounts of 

wastewater (where there is sewage) go untreated
 In high-mortality, less developed countries unsafe 

water, sanitation, and hygiene rank 3rd for cause of 
death (3)

 In 2000, the estimated mortality rate due to hygiene 
related diarrhea and other water and sanitation 
related diseases was about 2.2 million with millions, 
even billions, more suffering from infection and 
illness (4)

Demand for an appropriate and sustainable technology to 
replace the flush toilet system



Demand for an appropriate and sustainable technology to 
replace the flush toilet system

The Environment
Water Scarcity:

“By 2025, according to data released by the 
United Nations, the freshwater resources of 
more than half the countries across the 
globe will undergo either stress or outright 
shortages. By mid-century as much as three 
quarters of the earth’s population could 
face scarcities of freshwater.” (5)

Promote a closed loop system



Toilet Options
ResourFeature Water Closet Pit Latrine Urine Diverting, Dry 

Composting

Smelly? No Yes No

Flies & Maggots? No Yes No

Safe and easy to 
maintain?

Yes No Yes, with proper 
instruction

Affordable? No Yes Yes

Degrades 
environment?

Yes Yes (groundwater 
infiltration)

No

Resource saving? No Yes Yes

Allow for reuse? No Sometimes Yes

Flexible system? No Yes Yes

Adapted from Drangart, J. (2003) Requirements on sanitation systems- the flush toilet sets the standard for ecosan options. 2nd International 
Symposium on Ecological Sanitation. Eschborn: GTZ.



The Toilet
Raised platform
Urine diversion
Two chambers
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Dry Composting Toilets

How they work
How to use them

The Fertilizer 
Some examples



John & Deb Coats Toilet

• The bucket has ash in 
it.

• The scoop is for 
urinating in.

• The current chamber 
has no brick on it.

• There’s very little or 
no odor



Inside John & Deb Coat’s Toilet
• Beauty and Simplicity
• They have 3 

chambers, only 2 are 
needed.

• Open the lid.
• Poop.
• Wipe yourself.
• Scoop some ash from 

bucket toss it in.
• Close the lid.



Compost Harvest Door
• The compost comes 

out looking like 
potting soil.

• It needs to 
decompose for at 
least 9 months to kill 
all pathogens

• This door slides up 
through a slot in the 
floor.  It needs an OK 
fit to keep water out.



The CVBT 
Dry 

Composting 
Toilet



How It Works; Urine
Urine:
Diversion pipe carries urine to pot or garden 

outside
Water can be added to dilute or rinse the 

pipe
 Sterile on its own and has minimal risk of 

pathogen transmission
 “The fertilizing effect of urine is similar to that 

of a nitrogen-rich chemical fertilizer and 
urine should be used similarly.” (6)

Separation also prevents smell



How It Works; Poop
Feces:
 One chamber is used at a time
 Once filled the chamber is sealed so the contents can 

compost
 Chamber is waterproof, ventilated, initially  filled  with a 

bed of dry organic material that provides carbon to start 
the composting process

 Storage for nine months to a year kills pathogens
 Reduce moisture by adding ash or lime, increases 

pathogen die off
 After time period, user manually 

empties the chamber
 Results in nutrient rich soil to use

as fertilizer:  
contains phosphorus and potassium, and 
increases the buffering capacity of the soil



The ash 
bin.



Putting ash 
down the 

poop hole.



Washing 
pee down 
the urine 

hole



The 1.5”  
pipe in front 
of Yupin is 
the urine 
diversion.  
Let’s see 
where it 
goes.



A hose attached to the pipe directs 
the dilute urine to fertilize bananas.



The compost chamber door is held in 
place with hard wood wedges.



A lip on the door helps keep driving 
rain out.



The poop harvest 2013



9 months 
composting



Compost
plant nutrition, soil enhancment



An Interior Design Class Project 
CVBT DCT



My DCT





Let’s take Toto’s Poo-powered 
bike to look at sit down UDTs



Prototype of a ceramic urine-diverting pedestal in 
the Philippines with separate wash bowl for anal 

washing in a sitting position (photo: D. Lapid, 2007).Ceramic 
UDDT and wash bowl in private household by Sustainable sanitation , on Flickr



Cleaning a urine-diverting dry 
toilet (UDDT) in Johannesburg, 

South Africa
Wikipedia – Urine Diversion



Kildwick Glamper Diverting 
Compost Toilet



Aspects of Implementation.

• Cultural attitudes toward excreta
– Muslims require ritual washing
– Hindus too require ritual cleansing and 

relegate excreta handling to lower 
castes.

– some cultures are conditioned to find 
excreta odors distasteful and the topic 
untellable.

• Attitudes towards development.
– Flush toilets are seen as modern and



Aspects of implementation ii
• Gender

– Women like privacy because they always 
have to squat and because they use a wc for 
taking care of other bodily functions too.

– Women will probably have to empty the 
compost

• Strategies
– . .  no shortcuts can be taken in educating 

users and ensuring their involvement in 
project implementation. 

– Development workers must use them to 
introduce them



Bellagio Principles
(a) “Business as usual” is not sustainable even in the industrialized countries;
(b) the under -utilization of organic residues is economically wasteful; 
(c) the pressure of humanity on a fragile water resource base, and the corresponding need 

for environmental protection and freshwater
savings, require that wastewater and wastes be recycled and considered as resources; 
(d) Sanitation systems designed and implemented without consultation with stakeholders at 

all levels and without their participation, are ineffective; 
(e) there is a lack of integration between the provision of water supply and arrangements for 

disposal of wastewater, and between excreta and
wastewater management, solid waste management, and storm water drainage; 
(f) without sanitation and hygiene education, the health impacts expected from water 

supply are greatly diminished;
(g) the export of industrialized-world models of sanitation to environments characterized by 

water and resource scarcity is inappropriate.
In the light of these compelling arguments for radical re-thinking, the following principles 

were proposed as the underpinning basis for a new approach in environmental 
sanitation:

1. Human dignity, quality of life and environmental security at household level should be at 
the centre of the new approach, which should be responsive and accountable to 
needs and demands in the local and national setting.

2. In line with good governance principles, decision-making should involve participation of 
all stakeholders, especially the consumers and providers of services.

3. Waste should be considered a resource, and its management should be holistic and form 
part of integrated water resources, nutrient flows and waste management 
processes.

4. The domain in which environmental sanitation problems are resolved should be kept to 
the minimum practicable size (household, community, town, district, catchment, 
city) and wastes diluted as little as possible.
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Notes
• 4 in 10 defecate in fields and roadsides
• Diarrhea still kills more chldren under 5 than HIV/AIDS, 

TB or Malaria
• 1 in 3 who have toilets got them between 1990 and 2004
• There are 1.8 million child deaths per year related to 

clean water and sanitation.,
• At 6 litres/flush (an economical Canadian standard) and 

4 flushes per day we need 62.4 billion litres of water to 
flush the toilets used by an additional 2.6 Billion people.  
That’s 722 cubic meters per second or equivalent to the 
flow of the Chao Praya river.

• The Big Necessity by Rose George



Dry Composting Toilet
Yunnan China



Existing 
toilet



Women Talk about Toilets



The pipes divert the urine outside 
the toilet to fertilize plants.



Forming the urine trough and poop 
hole lips.



Rebam – bamboo reinforced concrete 
was used with interlocking compressed 

earth blocks



Men’s and women’s wc



All done –
all ready



Another DCT UDT at the CVBT



The toilet paper holder was 
designed by Noy, a villager.



Remember –
No Job is Done Till 
The Paperwork is 

Finished.



Implementation - Let’s do it
Get more education, read some books: 

– The Big Necessity – Rose George
– Humanure – Joseph Jenkins

Get your parent organization on board.
 Budget people, time and funds to do 3 pilot 

toilets in your target area.  Make one of them 
your own.

 Successful execution motivates others to adopt: 
seeing is believing

Wait before disseminating to others


