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Urine Diversion Dehydration Toilet - Template for Sanitation Technologies

Abstract

The Urine Diversion Dehydration Toilet have originally been developed in Japan in
the 1950s. In the early 2000s it was disseminated in several countries around the globe.
Some are still operational and others have bene disbanded.

The UDDT consists of 5 or 6 parts, a superstructure, an(elevated) meso-structure with
UDDT pans, two pits for feacal matter and one collection / treatment system for urine.
operating serially with different functions. The pits are sealed with a facility at the back
for emptying. Washwater may be collected and treated separately, depending on the
number of holes in the pan, vide 2 (usually for wipers) or 3 (sometimes opted for in case
of washers).

In UDDTs, faeces, urine and wash water are collected separately and thus urine and
wash water are not allowed to mix with faeces.

The toilet uses a pan that has either 2 or 3 holes. The system

offers privacy, comfort and has no smell. Itis usable during

flooding. It also works as a “treatment system” as the faecal

matter is dried and composted when the users after every defecation put charcoal dust
(preferred) on top. Other dry organic material may be used too, if nothing is available
soil may be used. Urine collected (e.g., in a jerry can) can be used as liquid fertilizer in
kitchen gardens or for other crops. Faeces is collected in a chamber and allowed to
compost over a period of time (18 months). Wash water is let into a filter bed near the
toilet to raise crops. Thus, UDDTs ‘close the sanitation loop’ by turning human waste
into a nutrient for raising crops. UDDTs are most suitable in areas of water logging, water
scarcity, dry, sandy and coastal areas.

The disadvantages are that it is ore costly, requires good education of users (including
do’s and don’ts, trouble shooting) and it requires a habit change. Men need to sit down
to urinate and whilst using the toilet one needs to move so a to be able to depositin the
required hole. The dries human waste that can be collected form the back side after 12-
18 months is good to use in agriculture and home gardening. Same holds true for urine,
but as liquid fertiliser there are some inhibitions and is needs to be diluted before
applying to plants.
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Toilet linked to septic tank and soak pit

Abstract

One of the most popular stand-alone sanitation systems globally is the septic tank.
Itis atreatment system that reduces BOD/COD and SS in wastewater by on average
60% (if designed and constructed properly). The partially treated effluentis discharged
through a soak pit in normal soil through a seepage trench (aka dispersion trench) if the
location has high water table.

The toilet linked to a septic tank consists of four parts, a superstructure, a meso-
structure, the septic tank and a soak pit. The dimensions of the septic tank are
determined by the number of people in the household. It comprises one, usually two
sealed chambers. The vent pipe and the inspection cover (also used for emptying) are
placed close to the inlet from the toilet. During the anaerobic decomposition process
gas, composed predominantly with methane is released through the vent The vent pipe
should be elevated above the roof of the toilet by 2 metres and covered with wire mesh to
avoid attracting flies. The gas is not utilised but dispersed to the atmosphere. The partially
treated waste-water needs to be discharged safely. Commonly used is a soakpit.
Dimensions are determined by the flow, the soil conditions and groundwater table.
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The - toilet
is used with a water seal or SATO-pan (water is used for flushing). The construction of the
septic tank is often done incorrectly, resulting in unnecessary costs. The cost of the
sanitation system is higher than most other sanitation systems due to the cost of the
sealed septic tank.

Its main advantages are ease of use. It can function with relatively high water tables,
though not flooding conditions. If designed and constructed well, it can cater to large
number of people. It has no smell and offers comfort and convenience. It is often
perceived as a superior system, though this is not based on facts. The disadvantages are
costs and space requirements. A disadvantage is that the system needs to be emptied at
considerable costs every 2-3 years. If disposal of human waste is not organised, it may
pollute the environment. Lastly through its anaerobic decomposition it directly
contributes to greenhouse gas emissions, much more than all other standalone
sanitation system.
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Toilet linked to household biogas

Abstract

Linking the toilet to a household biogas system is well developed in Eastern and
Southern Asia. It is a system that works well at household level, if the household
keeps at least 2 cows or buffaloes. FINISH Mondial has implemented some 750 such
systems in Gujarat, India, with members of large dairy cooperative. The systems that
were installed some eight years ago are still utliised. The initial hesitation with users
on the mixing of animal waste with human waste got overcome through intensified
awareness building.

The toilet linked biogas system consists of six parts, a superstructure, a meso-structure,
a separate inlet into the biogas tank, a biogas tank with a mixing tank for animal waste, a
slurry collection tank and usually cookstove(s) for using the gas. Biogas tank dimensions
are determined by the number and type of cattle. The household should be located
relatively close to the biogas tank, so the collected gas can be utilised. Ideally the
household owns a plot to utilise the enriched slurry in agriculture.
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The toilet can be operated with a SATO-pan (water is used for flushing). The construction
of the biogas system should be done by a specialized organisation (construction was
precast though bags have come to the market too). The cost of the sanitation system is
higher than most other sanitation systems due to the cost of the biogas tank but benefits
in terms of usable gas are immediate.

Its main advantages are that the system increases gas output and thus cooking
opportunities significantly. If designed and constructed well, it has no smell and offers
comfort and convenience. It allows for safe reuse of human waste. The slurry coming out
of the system is enriched with nutrients. In field traisl in Gujarat, yields increased after
applying the enriched slurry compared to ther systems. The disadvantages are that the
household needs to own cattle which is kept nearby so that manure is collected, manure
needs to stirred well with water which is time consuming. Costs can be a bottleneck
unless subsidies for renewable energy can be woven into the set-up. It requires space.
The slurry coming out needs to be sundried before use to remove remaining pathogens.
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Safe Water Garden Template for Sanitation Technologies

Abstrac
t

The Safe Water Garden is a safely managed sanitation system that works well in
warm (above freezing) and wet conditions when some space is available and kitchen
wastewater can be treated separately. It combines safely managed sanitation and
treatment of bathroom wastewater with micro-farming practices. Its precursor was
developed by a post Tsunami coalition led by GTZ and UNICEF. Its current form was
developed by Dr Marc van Loo, founder-CEO of Safe Water Gardens Pte Ltd and LooLa
Eco resort, following the death of the 1 year old daughter of LoOLa’s cook on account of
bad sanitation at her home. It was certified safe by the Indonesian government in 2019.
The systems are mainly installed in Indonesia and some in Nepal.

The Safe Water Garden is a leaching system. It consists of 4 parts: the superstructure
(toilet and optional bathroom), a substructure with water seal, a liquefier tank and a leach
field.

The system is low cost, particularly when more families are connected to the system, and
very low on maintenance. The oldest systems -installed 10 years ago— have required no
maintenance till date. This is also due to training of users on operational practices, which
include micro-farming on top of the leach field. No sludge accumulation has been found
in the liquefier tank (only mud and sand for those who enter the shower with dirty feet), so
no emptying has been required.

An interesting feature is that on top of the leach field, with the leach pipe 0.5 m below
ground level, shallow rooted plants (predominantly chillies) are grown. Therefore, in the
perception of the users the chillies reuse wastewater, whilst in reality it is leached mostly
downwards. Tests on surrounding wells found no evidence of an increase of water
pollution.

If space is an issue, several toilets / bathrooms may be connected to the liquefier tank (up
to 40 users or 200 school students) or the size of the leach field can be reduced.
Recommended size of 2 x 3 m x 0.5 m depth is mainly to encourage micro farming, but as
a sanitation facility the leach field size could be reduced to 1 x 1 m. Actual reductions need
to be calculated based on percolation rates and observed in the field as standards leach
fields work without fail.
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Flood prone proof Toilet - Template for Sanitation Technologies

Abstract The Flood Prone Proof Toilet also named as Green Toilet by its inventor- Dr.
Pawan K Jha, India, who worked as Technical Expert with WASTE and FINISH
Mondial for the project for India and Bangladesh respectively. The toilet
continues to work uninterrupted are-susaite during flooding of 0.6 m water
depth. Some 50-oddd systems have been running for last 5 years in flood prone
proof area of Bihar India. Two systems have been installed last year in flood prone
area of Gaibandha, Bangladesh.

The Green Toilet consists of 5 parts, a superstructure, an elevated meso-structure
(above the flood levels) with a water seal and three pits operating serially with
different functions. The first pit is the sealed settling pit. To remove any gases, it
has avent pipe exceeding above the roof of the superstructure. The second sealed
pit is filled with media and serves as treatment chamber with attached growth
filters. Media are low cost locally available materials with rough surface, so
bacteria can stick on them. The third pit is non-sealed and used as a leach pit-
suitable for the areas where drainage system is not available.
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Figure 1. Green toilet with chambers without superstructure

The toilet can be used with a SATO-pan (using some water for flushing excreta) or
a water seal. The system offers privacy, comfort and has no smell. It is usable
during flooding. It also works as a treatment system. The treatment results as per
the lab test have been excellent with a 95%+ reduction in the second chamber of
BOD, COD. TSS and 97% reduction of total coliforms. On the flipside, if flooding
levels exceed more than 0.6m water depth, the system may be modified, but it is very
likely that the family would have vacated their homestead. Another disadvantage is
that it requires some space, though the distance between the pits may be kept at 15
cm. Efforts are ongoing to reduce the costs of the system. Today its cost is more than
a double leach pit, but much less than a septic tank. In 5 years of operation, there has
been no need to empty the first pit. Treated effluent can be used as agricultural /
horticultural purposes. Treated effluent can be leached in soil without causing ground
water pollution.
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Double Ventilation Improved Pit Toilet - Template for Sanitation Technologies

Abstract

The Double Ventilation Improved Toilet has been developed in Eastern
Africa. It is a relatively new system though construction runs in thousands
of systems. Itis an adjustment of the better known and more popular
ventilation improved pit toilet system. Though itis more expensive than a
single ventilation improved toilet, its usable life span is likely to be longer
and it allows for safe reuse of human waste.

The double ventilation improved pit sanitation system consists of four parts, a
superstructure, a meso-structure and two permeable pits operating sequentially
wit one or two vent pipes which height extends above the superstructure. Pits
dimensions are determined by family size. Though the pits are directly
underneath the meso-structure, it requires some space to allow for emptying.
Ideally the household owns a plot to utilise the pit contained after they have
been in the soil for several years.

- —— Wil

The toilet can be operated with a SATO-pan. It can be operated with a single or
double superstructure. The cost of the latter is higher but with suitable
modifications the second superstructure can be operated as a bathing facility,
whereby wastewater is not discharged in the pit but with the pit entrance sealed
off, a hole in the back is made through which water is discharged in basic
filtration system, where a tree is grown. Its main advantages are that the system
uses no water, if designed and constructed well, it has no smell and offers
comfort and convenience. It allows for safe reuse of human waste. The system
is not a treatment system, but human waste being in the soil for several years
gets through interaction with soil bacteria and through degradation fit for safe
reuse. The disadvantages are that its relatively, aspirational value of waterborne
systems, space requirements. It can be made to suit high water tables or flood
prone areas, though at a cost. As chances of construction mistakes in airflow
are relatively high, SATO -pan may be installed as an alternative.
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Double leach Pit Toilet - Template for Sanitation Technologies

Abstract

The Double Leach Pit Toilet has been developed in India. It is one of the most popular
systems and construction has been running in tens of millions. It is also known in
Bangladesh and under FINISH Mondial it has been transferred to Ethiopia, Kenya,
Tanzania and Uganda.

The double leach pit sanitation system consists of four parts, a superstructure, a meso-
structure with a water seal and two permeable pits operating sequentially. Pits
dimensions are determined by family size (see below). The system requires some space
to construct off-set pits and ideally the household owns a plot to utilise the pit contained
after they have been in the soil for several years.
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One of the drains to be
blocked to allow flow to one pit

Leach pit

Plan 1 c
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The toilet can be operated with a SATO-pan (using water for flushing) or a water seal. Its
main advantages are thatit is a well-known system, easy to construct by trained masons,
has no bad smell, is relatively low cost, offers comfort and convenience. It allows for safe
reuse of human waste. The system is not a treatment system, but human waste being in
the soil for several years gets through interaction with soil bacteria and through
degradation fit for safe reuse.

The disadvantages are that it requires space to construct off-set pits at some distance. It
is not suitable for high ground water table and flood prone areas (adjustments can be
made for high water tables). An impermeable wall between the two pits and altering the
shape of the pits may reduce the space. If soil is impermeable there may be no leaching,
in these cases, an envelope may be created around the pit with permeable soil or sand.
This comes at a cost. If funding is an issue, the household can construct the junction box
with one pit. When this pit is getting filled up, the second pit may be constructed.

No. of daily| Circular pit I‘Combined rectangular pit divided by partition wall in
users of toilet wo equal compartments. Size of each pit
Diameter|Depth Length Breadth Depth
(mm) (mm) (mm) (mm) (mm)
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Double leach Pit Toilet - Template for Sanitation Technologies

5 1050 1000 1000 1000 800
10 1200 1500 1250 1250 1050
15 1400 1630 1400 1400 1200

Dimensions of pits
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Arborloo Template for Sanitation Technologies

Abstract

The Arborloo is a safely managed sanitation system that works well when space is
available (mostly rural areas). It combines safely managed with recycling of human waste.
It was developed well over 20 years ago by Stockholm World Water Laureate, Peter Morgan.
Several exists in different countries

The Arborloo is a type of an Improved Pit Toilet. It consists of 4 parts: the pit, the (removable)
ring beam to protect the pit, the removable squatting slab placed on top of the ring beam
and finally the removable superstructure of the toilet house for privacy. In the pit, all excreta
together with toilet paper, water or other material used to clean after defecation is collected
and contained.

The pit can be relatively shallow. Once it is full, which happens about every 6-12 months, a
new pit is dug and the squatting slab, superstructure and eventually also the ring beam is
moved to the new pit site. Planting a tree on top of the (old) pit makes the best use of the
nutrients in the compost and improves plant growth. To ensure user comfort it is to be
constructed either as a type of single ventilation improved pit toilet or one may use a SATO
Pan to prevent foul smell.

The Arborloo can be built and repaired with materials locally available and involves only low
investment costs. The service life of the Arborloo is rather long as the squatting slab, ring and
the toilet house are detachable and can be reused for the new pit It does not require a
constant water source to function. Finally, the Arborloo is simple to apply for all users and a
good option if the technology to empty and treat human waste is not available.

On the flipside, the Arborloo requires a lot of space. New pits need to be dug regularly as old
pits cannot be reused. Instead of a one-time investment, one is busy once ayear with digging
a pit and removing meso- and super-structure from one place to the other. As the pit is not
lined, care has to be taken so it does not cave in. Leachate can contaminate the ground
water. Covering the pit with soil or planting a tree does not in any way reduce the risk of
ground water contamination. An Arborloo may also not be the best solution in flood prone
areas as the pit is susceptible to failure during floods.
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Climate Change Adaptation

Key climate challenges affecting sanitation systems in FM countries:

1. Heavy rains and flooding — Increased rainfall leads to toilet submersion, faecal sludge
overflow, and groundwater contamination, posing severe health risks.

2. Water scarcity and drought — Prolonged dry spells affect sanitation infrastructure.

3. Temperature rise and changing weather patterns — Increased temperatures accelerate
the decomposition of organic waste, affecting sanitation-related environmental
conditions.

4. Coastal and groundwater contamination — Sea-level rise and storm surges threaten
coastal sanitation systems, increased salinity level may affect infrastructure.

Impact Matrix for FINISH Mondial (focus: standalone)
Sanitation Household Level Community System Level RIO Adaptation
Component Level Score

Flood-proof { Reduces Prevents large- | Strengthens 2 - If explicitly
) A ELET A waterborne scale public | national and | designed for
tables ( diseases and | health crises in | municipal climate
enhances safety | flood- and | sanitation resilience; 1 - If it
L8| during extreme | drought-prone infrastructure builds additional
drought-resistant weather events. regions. policies. resilience

toilets (

RM Score: 1 & 2 | RM Score: 1 & 2 | RM Score: 2

both both
Dry Toilets ( Reduces Promotes water | Supports water- | 2 - When
CEETET S8 household  water | conservation efficient implemented in
SEV 2R B ET e B demand in | and reuse at the | sanitation water-stressed
N ER LIRS S drought-prone community policies and | areas
systems) areas. level. national drought
adaptation
strategies.
RM Score: 2 RM Score: 2 RM Score: 2
Decentralized Provides local | Reduces Contributes to | 2 - When
Wastewater solutions for safe | pollution and | integrated urban | wastewater
Treatment wastewater groundwater sanitation and | reuse is a
(Constructed treatment, depletion in | wastewater reuse | primary
Wetlands*, reducing urban and peri- | policies. adaptation goal;
e E RN 2T B B contamination. urban areas. 1 - If it adds
resilience
RM Score: 1 &2 RM Score: 2 RM Score: 2

*Constructed wetlands/ nature based systems are our preferred method for wastewater
treatment (need to be designed by specialists (our technical team), biogas for mainly
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schools is also implemented in several instance, again requires specialists (this we
outsource).

Notes:
Dry systems: AL = arborloo; VIDP = ventilation improved double pit toilet; UDDT = urine diversion

dehydration toilet
Wet Systems: LP = toilet linked to double leach pit; TLBG = toilet linked to biogas system; SWG
= safe water gardens toilet linked to...; GT = green toilet; ST = septic tank

Content will be uploaded in the coming months on faecal sludge and wastewater will be
uploaded in the coming months, including test reports. We do anticipate that post this, we shall
start uploading content on energy recovery, resource utilization and circular economy



