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The following tables list and rank the technologies that are appropriate to the given flowstream.  Since some flowstreams are similar in terms of volume, composition, etc. they have been grouped together to simplify the assessment. The technologies that are assessed for each flowstream (or group of flowstreams) are grouped according to the process that they perform (i.e. transport, etc.), although it should be noted that only the relevant technologies, and thus the relevant processes are included. The tables are meant to not only summarize the appropriate technologies but to give an indication about the effectiveness and appropriateness of each technology in regards to a diverse and comprehensive set of criteria. 

Assessment by eliciting expert judgement

In the planning and selection process for sanitation systems and technologies, the wide range of stakeholders have an equally wide range of interests and differing objectives regarding the type of, and goals of, an improved sanitation system. During the decision making process it is extremely important to understand the drivers for improved sanitation for each of the respective. For instance, individual residents and households typically want improved sanitation not primarily to improve their health, but more importantly, to improve privacy, safety, comfort, cleanliness, to improve their status/image or even to make better use of the nutrient or water resources. 

The ranking tables that follow are an attempt to identify the different areas of importance to which stakeholders may assign meaning, and in turn, critically assess the feasible technologies, based on these criteria.  Each technology, for each criterion, was assigned a ranking on a five-point scale.  The ranking scale is summarized in Table 1. 

Table 1: Definition of descriptors used for the assessment:

	Qualitative Descriptor
	Meaning

	+ +
	the criterion is very well fulfilled by this technology

	+
	the criterion is fulfilled by this technology

	o
	the criterion is neutral to this technology

	-
	the technology does not well fulfil this criterion

	- -
	the technology does not at all fulfil this criterion

	shaded
	the criteria is not applicable for this technology


The ranking tables that follow are not exhaustive but they reflect an expert-driven decision process about which technologies to include and exclude. Where the NETSSAF consortium of experts agreed that a technology was unlikely to be feasible and practical for the West African context of rural and peri-urban poor, it was not included.
	
	User Interface
	Onsite Collection, Storage and Treatment
	Transport
	Offsite Treatment
	Reuse
	Disposal

	Technologies applicable for:  

· Blackwater 
· Blackwater + Greywater
· Brownwater 
· Brownwater +Greywater

	High-volume cistern flush toilets
	Low-volume -flush toilets
	Pour-flush toilets
	Alternating Twin Pit Latrine
	Septic Tank
	Aquaprivy
	Anaerobic baffled reactor:
	Anaerobic digester
	Conventional Gravity sewers
	Small bore sewers
	Simplified Sewerage
	Trickling filter
	Waste stabilization ponds
	Floating macrophyte ponds)
	Constructed wetlands
	UASB reactor
	Application in Agriculture
	Application in aquaculture
	Infiltration trench/field
	Soak pit
	Discharge into water body

	Health issues
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	reduces exposure
	of users
	++
	++
	+
	+
	+
	+
	+
	o
	
	
	
	
	
	
	
	
	-
	-
	+
	+
	+

	
	of waste workers
	
	
	
	+
	+
	-
	-
	+
	+
	-
	-
	o
	-
	-
	o
	-
	-
	-
	o
	o
	o

	
	of resource recoverers /reusers
	
	
	
	+
	-
	-
	+
	o
	
	
	
	o
	-
	+
	o
	o
	-
	-
	o
	o
	o

	
	of “downstream” population
	
	
	
	+
	o
	o
	+
	++
	
	
	
	+
	+
	o
	+
	+
	o
	o
	o
	o
	-

	hygienization rate
	
	
	
	+
	o
	-
	-
	++
	
	
	
	-
	+
	o
	o
	+
	o
	o
	-
	-
	--

	increases health benefits
	+
	+
	+
	+
	o
	o
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	+
	-
	-
	--

	Impact to environment / nature
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	use of natural resources
	needs low land requirements
	+
	+
	o
	o
	+
	o
	+
	-
	-
	o
	o
	o
	--
	--
	-
	-
	o
	o
	-
	-
	o

	
	needs low energy requirements
	++
	++
	+
	+
	+
	+
	+
	++
	o
	++
	++
	-
	++
	+
	+
	-
	+
	+
	+
	+
	+

	
	uses mostly local construction material
	-
	--
	++
	++
	+
	o
	+
	+
	o
	+
	++
	+
	++
	+
	+
	-
	+
	+
	+
	+
	+

	
	low water amounts required
	--
	+
	+
	+
	o
	o
	-
	--
	--
	-
	-
	o
	+
	--
	o
	o
	++
	++
	++
	++
	++

	low emissions and impact to the environment 
	surface water
	
	
	
	+
	+
	+
	o
	++
	o
	o
	o
	o
	+
	+
	+
	+
	o
	o
	+
	+
	--

	
	ground water
	
	
	
	-
	+
	+
	o
	++
	-
	-
	-
	+
	-
	-
	+
	+
	o
	o
	-
	-
	-

	
	soil / land
	
	
	
	-
	+
	+
	o
	
	-
	-
	-
	o
	-
	o
	-
	o
	o
	o
	-
	-
	-

	
	air
	
	
	
	o
	o
	o
	--
	
	o
	o
	o
	o
	-
	o
	o
	o
	o
	o
	+
	+
	+

	
	noise, smell, aesthetics
	+
	+
	o
	o
	o
	o
	--
	o
	+
	o
	o
	-
	-
	-
	+
	+
	o
	o
	+
	+
	+

	good possibilities for recovering resources
	nutrients
	-
	-
	+
	+
	-
	-
	--
	++
	
	
	
	o
	+
	o
	-
	-
	++
	++
	-
	-
	-

	
	energy
	-
	-
	-
	-
	-
	-
	--
	++
	
	
	
	--
	o
	-
	--
	++
	o
	o
	-
	-
	-

	
	organic matter
	-
	-
	+
	+
	-
	-
	o
	o
	
	
	
	o
	+
	++
	--
	+
	o
	o
	-
	-
	-

	
	water
	--
	-
	-
	-
	+
	o
	+
	+
	
	
	
	+
	++
	+
	-
	o
	o
	o
	-
	-
	-


	
	User Interface
	Onsite Collection, Storage and Treatment
	Transport
	Offsite Treatment
	Reuse
	Disposal

	Technologies applicable for:  

· Blackwater 
· Blackwater + Greywater
· Brownwater 
· Brownwater +Greywater

	High-volume cistern flush toilets
	Low-volume -flush toilets
	Pour-flush toilets
	Alternating Twin Pit Latrine
	Septic Tank
	Aquaprivy
	Anaerobic baffled reactor:
	Anaerobic digester
	Conventional  Gravity sewers
	Small bore sewers
	Simplified Sewerage
	Trickling filter
	Waste stabilization ponds
	Floating macrophyte ponds)
	Constructed wetlands
	UASB reactor
	Application in Agriculture
	Application in aquaculture
	Infiltration trench/field
	Soak pit
	Discharge into water body

	Technical Characteristics
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	allows simple construction and low level of technical skills required for construction
	-
	+
	+
	+
	+
	-
	-
	--
	--
	+
	+
	--
	+
	+
	+
	--
	+
	+
	+
	+
	+

	has high robustness and long lifetime/high durability
	+
	+
	++
	+
	+
	+
	+
	o
	++
	-
	-
	-
	+
	+
	+
	-
	+
	+
	o
	o
	+

	enables simple and low operational procedures and maintenance and low skills required
	-
	-
	+
	+
	+
	+
	-
	--
	+
	o
	o
	--
	+
	o
	o
	--
	+
	+
	+
	+
	+

	Economical and financial issues
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	has low construction costs (unit cost per household)
	-
	o
	+
	+
	+
	-
	-
	--
	-
	+
	+
	--
	+
	+
	o
	--
	+
	+
	+
	+
	++

	provides benefits to the local economy (business opportunities, local employment, etc.)
	+
	+
	+
	o
	o
	o
	o
	o
	+
	+
	+
	o
	o
	o
	o
	o
	++
	++
	o
	o
	o

	has low operation and maintenance costs
	-
	-
	o
	+
	+
	o
	o
	-
	-
	-
	-
	--
	+
	+
	+
	--
	o
	o
	+
	+
	+

	provides benefits or income generation from reuse
	
	
	
	o
	-
	o
	o
	++
	
	
	
	-
	o
	o
	-
	+
	+
	+
	o
	o
	o

	Social, cultural and gender
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	delivers high convenience and high level of privacy
	++
	+
	+
	+
	+
	+
	+
	o
	+
	+
	+
	o
	+
	+
	+
	+
	
	
	
	
	

	requires low level of awareness and information to assure success of technology
	+
	+
	+
	+
	+
	+
	+
	-
	+
	-
	-
	o
	+
	+
	+
	--
	-
	-
	+
	+
	+

	requires low participation and little involvement by the users
	+
	+
	+
	+
	+
	+
	+
	-
	+
	-
	-
	--
	+
	+
	+
	+
	-
	-
	+
	+
	+

	takes special consideration issues of women, children and elderly
	++
	++
	++
	o
	o
	o
	o
	+
	o
	o
	o
	
	
	
	
	
	-
	-
	o
	o
	o


	Onsite C, S & T
	Transport
	Offsite Treatment
	Reuse
	Disp.

	Technologies applicable for:  

· Faecal sludge flowstream
	Anaerobic digester
	Ammonia sanitation
	Human powered 
	Motorized emptying 
	Co-composting
	Planted Drying beds                                 
	Unplanted drying beds 
	Settling ponds
	Application in agriculture
	Surface Disposal
	Incineration

	Health issues
	
	
	
	
	
	
	
	
	
	
	

	reduces exposure
	of users
	
	
	
	
	
	
	
	
	
	
	

	
	of waste workers
	-
	o
	--
	-
	-
	-
	-
	o
	+
	-
	-

	
	of resource recoverers /reusers
	++
	+
	--
	-
	+
	+
	+
	+
	-
	-
	-

	
	of “downstream” population
	+
	+
	-
	--
	+
	+
	+
	-
	+
	o
	o

	hygienization rate
	+
	++
	
	
	++
	+
	+
	o
	-
	o
	++

	increases health benefits
	+
	o
	
	
	+
	+
	+
	+
	+
	o
	o

	Impact to environment / nature
	
	
	
	
	
	
	
	
	
	
	

	use of natural resources
	needs low land requirements
	o
	++
	+
	+
	+
	-
	--
	--
	-
	--
	o

	
	needs low energy requirements
	++
	++
	++
	--
	+
	+
	++
	++
	+
	+
	--

	
	uses mostly local construction material
	+
	--
	++
	--
	++
	+
	+
	+
	++
	++
	--

	
	low water amounts required
	+
	-
	o
	o
	--
	+
	o
	o
	++
	++
	++

	low emissions and impact to the environment 
	surface water
	+
	+
	
	
	o
	-
	-
	-
	-
	-
	o

	
	ground water
	+
	+
	
	
	+
	-
	+
	-
	o
	-
	o

	
	soil / land
	+
	+
	
	
	+
	+
	+
	-
	++
	-
	o

	
	air
	+
	+
	
	
	o
	o
	o
	o
	o
	o
	-

	
	noise, smell, aesthetics
	+
	-
	--
	--
	-
	+
	-
	-
	-
	-
	-

	good possibilities for recovering resources
	nutrients
	+
	+
	
	
	++
	--
	++
	+
	++
	-
	-

	
	energy
	++
	o
	
	
	--
	--
	o
	o
	o
	-
	+

	
	organic matter
	++
	+
	
	
	++
	--
	+
	+
	++
	-
	-

	
	water
	-
	o
	
	
	-
	+
	+
	+
	++
	-
	-


	
	Onsite C, S & T
	Transport
	Offsite Treatment
	Reuse
	Disp.

	Technologies applicable for:  

· Faecal sludge flowstream
	Anaerobic digester
	Ammonia sanitation
	Human powered 
	Motorized emptying 
	Co-composting
	Planted Drying beds                                 
	Unplanted drying beds 
	Settling ponds
	Application in agriculture
	Surface Disposal
	Incineration

	Technical characteristics
	
	
	
	
	
	
	
	
	
	
	

	allows simple construction and low level of technical skills required for construction
	o
	-
	++
	+
	++
	+
	+
	+
	+
	+
	--

	has high robustness and long lifetime/high durability
	o
	+
	-
	--
	+
	+
	+
	+
	++
	+
	--

	enables simple and low operational procedures and maintenance and low skills required 
	o
	o
	++
	+
	+
	+
	+
	+
	+
	++
	--

	Economical and financial issues
	
	
	
	
	
	
	
	
	
	
	

	has low construction costs (unit cost per household)
	o
	o
	
	
	++
	-
	+
	-
	
	++
	--

	provides benefits to the local economy (business opportunities, local employment, etc.)
	+
	o
	+
	+
	+
	+
	+
	o
	++
	o
	o

	has low operation and maintenance costs
	++
	-
	++
	--
	+
	+
	o
	--
	+
	+
	--

	provides benefits or income generation from reuse 
	++
	+
	
	
	+
	+
	+
	o
	++
	o
	o

	Social, cultural and gender
	
	
	
	
	
	
	
	
	
	
	

	delivers high convenience and/ or  high level of privacy
	++
	o
	
	
	
	
	
	
	
	
	

	requires low level of awareness and information to assure success of technology
	o
	-
	--
	+
	+
	+
	+
	+
	+
	+
	--

	requires low participation and little involvement by the users
	o
	-
	-
	+
	-
	+
	+
	+
	+
	++
	++

	takes special consideration issues of women, children and elderly
	
	
	
	
	
	
	
	
	
	
	


	Onsite Collection, Storage and Treatment
	Reuse
	Disposal

	Technologies applicable for:  

· Greywater flowstream
· Beigewater flowstream 
	Slow sand filtration


	Horizontal subsurface flow CW
	Horizontal surface flow CW
	Vertical flow CW
	Greywater garden (mulch trench)
	Green walls
	Tower garden
	Anaerobic filtration
	vegetated leachfield
	Application in Agriculture
	Application in Aquaculture
	Discharge into receiving water 
	Soak Pit
	Leach field

	Health issues
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	reduces exposure
	of users
	+
	++
	-
	++
	+
	+
	+
	+
	o
	
	
	+
	+
	+

	
	of waste workers
	
	
	
	
	
	
	
	
	
	-
	-
	
	
	

	
	of resource recoverers /reusers
	
	
	
	
	
	
	
	
	
	-
	-
	
	
	

	
	of “downstream” population
	o
	o
	o
	o
	o
	o
	o
	o
	o
	o
	o
	o
	-
	o

	hygienization rate
	++
	++
	+
	++
	+
	+
	+
	++
	+
	o
	+
	-
	o
	o

	increases health benefits
	++
	++
	+
	++
	+
	+
	+
	+
	+
	+
	+
	-
	o
	O

	Impact to environment / nature


	
	
	
	
	
	
	
	
	
	
	
	
	
	

	use of natural resources
	needs low land requirements
	+
	-
	-
	-
	o
	++
	++
	+
	-
	-
	-
	+
	++
	-

	
	needs low energy requirements
	++
	++
	++
	++
	++
	+
	+
	++
	++
	+
	+
	+
	++
	+

	
	uses mostly local construction material
	++
	++
	+
	++
	++
	++
	++
	++
	++
	+
	+
	++
	++
	+

	
	low water amounts required
	+
	++
	++
	++
	++
	++
	++
	++
	++
	+
	--
	+
	++
	+

	low emissions and impact to the environment 
	surface water
	++
	+
	+
	++
	--
	o
	o
	++
	+
	-
	-
	+
	--
	+

	
	ground water
	+
	+
	+
	+
	+
	+
	+
	++
	o
	-
	-
	-
	-
	-

	
	soil / land
	o
	o
	o
	o
	-
	-
	-
	o
	o
	-
	-
	-
	o
	-

	
	air
	o
	o
	o
	o
	+
	+
	+
	+
	+
	o
	o
	o
	o
	o

	
	noise, smell, aesthetics
	-
	+
	-
	+
	-
	-
	-
	o
	+
	+
	+
	+
	o
	+

	good possibilities for recovering resources
	nutrients
	-
	-
	+
	+
	++
	++
	++
	--
	+
	++
	++
	-
	-
	-

	
	energy
	o
	o
	o
	o
	o
	-
	-
	-
	o
	-
	-
	-
	-
	-

	
	organic matter
	-
	+
	+
	+
	++
	++
	++
	-
	+
	++
	++
	-
	-
	-

	
	water
	++
	++
	++
	++
	o
	o
	o
	+
	-
	++
	++
	-
	-
	-

	Technical characteristics


	
	
	
	
	
	
	
	
	
	
	
	
	
	

	allows simple construction and low level of technical skills required for construction
	o
	+
	+
	+
	+
	++
	++
	+
	+
	+
	+
	++
	+
	+

	has high robustness and long lifetime/high durability
	o
	+
	+
	+
	++
	++
	++
	+
	o
	+
	+
	++
	o
	O

	enables simple and low operational procedures and maintenance and low skills required 
	-
	+
	+
	+
	++
	++
	++
	-
	+
	+
	+
	++
	++
	+


	
	Onsite Collection, Storage and Treatment
	Reuse
	Disposal

	Technologies applicable  for:  

· Greywater flowstream
· Beigewater flowstream 
	Slow sand filtration


	Horizontal subsurface flow CW
	Horizontal free flow CW
	Vertical flow CW
	Greywater garden (mulch trench)
	Green walls
	Tower garden
	Anaerobic filtration
	vegetated leachfield
	Application in Agriculture
	Application in Aquaculture
	Discharge into receiving water 
	Soak Pit
	Leach field

	Economical and financial issues
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	has low construction costs (unit cost per household)
	-
	-
	-
	-
	++
	++
	++
	+
	o
	++
	++
	++
	++
	+

	provides benefits to the local economy (business opportunities, local employment, etc.)
	o
	o
	o
	o
	++
	++
	++
	+
	o
	++
	++
	-
	-
	-

	has low operation and maintenance costs
	+
	+
	+
	+
	++
	++
	++
	+
	+
	+
	+
	++
	+
	+

	provides benefits or income generation from reuse 
	o
	o
	o
	o
	++
	++
	++
	+
	+
	++
	++
	-
	-
	-

	Social, cultural and gender
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	delivers high convenience and high level of privacy
	+
	+
	+
	+
	+
	+
	+
	+
	+
	o
	o
	++
	++
	++

	requires low level of awareness and information to assure success of technology
	+
	+
	+
	+
	--
	--
	--
	+
	+
	-
	--
	++
	++
	++

	requires low participation and little involvement by the users
	-
	-
	-
	-
	--
	--
	--
	+
	+
	+
	+
	++
	++
	++

	takes special consideration issues of women, children and elderly
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	User Interface
	Onsite

C,S,T
	Transport
	Offsite Treatment
	Reuse
	Disp

	Technologies applicable for:

Urine flowstream
	Urine diverting toilets wet
	Urine diverting toilets dry
	Urinal
	Storage tank
	Urine pipes
	Manual urine transport
	Truck for urine transport
	Off-site urine storage tank
	Struvite precipitation
	On-site application
	off-site application
	Soakaway pit

	Health issues


	
	
	
	
	
	
	
	
	
	
	
	

	reduces exposure
	of users
	o
	o
	o
	o
	++
	-
	++
	o
	o
	
	
	o

	
	of waste workers
	
	
	
	o
	+
	--
	-
	0
	0
	o
	o
	

	
	of resource recoverers /reusers
	
	
	
	+
	
	
	
	+
	-
	o
	-
	

	
	of “downstream” population
	
	
	
	+
	
	
	
	+
	+
	0
	0
	o

	hygienization rate
	
	
	
	+
	
	
	
	+
	+
	
	
	o

	increases health benefits
	
	
	
	0
	
	
	
	0
	+
	++
	+
	o

	Impact to environment / nature


	
	
	
	
	
	
	
	
	
	
	
	

	use of natural resources
	needs low land requirements
	
	
	
	0
	o
	
	
	0
	-
	-
	-
	+

	
	needs low energy requirements
	++
	++
	++
	++
	++
	+
	--
	++
	--
	++
	-
	+

	
	uses mostly local construction material
	-
	o
	+
	+
	-
	
	--
	+
	--
	+
	-
	+

	
	low water amounts required
	-
	++
	+
	+
	
	
	
	+
	+
	+
	+
	+

	low emissions and impact to the environment 
	surface water
	
	
	
	++
	
	
	-
	++
	++
	+
	+
	-

	
	ground water
	
	
	
	++
	
	
	-
	++
	++
	+
	+
	-

	
	soil / land
	
	
	
	+
	
	
	-
	++
	++
	0
	0
	-

	
	air
	
	
	
	++
	
	
	-
	++
	++
	0
	0
	o

	
	noise, smell, aesthetics
	0
	0
	0
	0
	o
	0
	-
	0
	0
	-
	-
	+

	good possibilities for recovering resources
	nutrients
	++
	++
	++
	++
	
	
	
	++
	++
	++
	++
	o

	
	energy
	0
	0
	0
	0
	
	
	
	0
	-
	o
	o
	o

	
	organic matter
	++
	++
	0
	0
	
	
	
	0
	0
	o
	o
	o

	
	water
	+
	+
	+
	+
	
	
	
	+
	0
	o
	o
	o


	
	User Interface
	Onsite

C,S,T
	Transport
	Offsite Treatment
	Reuse
	Disp

	Technologies applicable for:

Urine flowstream
	Urine diverting toilets wet
	Urine diverting toilets dry
	Urinal
	Storage tank
	Urine pipes
	Manual urine transport
	Truck for urine transport
	Off-site urine storage tank
	Struvite precipitation
	On-site application
	off-site application
	Soakaway pit

	Technical characteristics
	
	
	
	
	
	
	
	
	
	
	
	

	allows simple construction and low level of technical skills required for construction
	-
	-
	0
	+
	-
	
	
	+
	--
	++
	0
	++

	has high robustness and long lifetime/high durability
	-
	0
	0
	+
	0
	+
	-
	+
	--
	++
	-
	++

	enables simple and low operational procedures and maintenance and low skills required 
	-
	0
	0
	+
	+
	+
	-
	+
	--
	++
	-
	+

	Economical and financial issues
	
	
	
	
	
	
	
	
	
	
	
	

	has low construction costs (unit cost per household)
	-
	0
	+
	-
	--
	+
	-
	-
	--
	++
	-
	+

	provides benefits to the local economy (business opportunities, local employment, etc.)
	+
	+
	+
	0
	+
	+
	+
	0
	+
	+
	+
	+

	has low operation and maintenance costs
	-
	0
	+
	+
	-
	++
	--
	-
	-
	++
	-
	++

	provides benefits or income generation from reuse 
	++
	++
	++
	++
	
	
	
	++
	++
	++
	++
	--

	Social, cultural and gender
	
	
	
	
	
	
	
	
	
	
	
	

	delivers high convenience and high level of privacy
	++
	++
	++
	0
	
	
	
	
	
	
	
	++

	requires low level of awareness and information to assure success of technology
	--
	--
	+
	+
	++
	-
	0
	+
	--
	-
	-
	+

	requires low participation and little involvement by the users
	-
	-
	+
	0
	++
	-
	-
	0
	0
	0
	0
	+

	takes special consideration issues of women, children and elderly
	0
	0
	0
	
	
	
	
	
	
	
	
	


	User Interface
	Onsite Collection, Storage and Treatment
	Trans.
	Reuse
	Disp

	Technologies applicable  for:

· Excreta flowstream

· Faeces flowstream


	Dry toilet
	Dry urine diversion toilet
	Single Pit latrine
	Ventilated improved single pit 
	Alternating Twin Pit 
	Fossa Alterna
	Arboor Loo
	Urine diverted  dehydration chamber
	Composting chamber
	Dehydration chamber
	 Co-composting 
	Anaerobic digestion
	Ammonia sanitation
	Human-powered emptying, transport
	Application in aquaculture
	Application in agriculture
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