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Introduction 

 

In this research our goal is to develop a simple tool for understanding drinking water quality in 

rural areas, by creating a water quality survey (WQS) which will require from the participants to 

predict the technical quality of their water. Correlation will be investigating between their 

predictions and their actual water quality - chemical, physical and biological analysis. 

In addition to it, a new research was started – development of portable toilet for acute 

emergency including the treatment of human waste.  

 

 
Progress of water quality survey tool 

 

A single community may have a broad range of drinking water sources, each with different 

qualities, time-dependent accessibilities, and economic models and price points. This complexity 

is further compounded by communities’ range of knowledge, attitudes, and practices with the 

water they do collect, all of which have direct effects on the quality of the water they drink, and 

their likelihood to contract water borne disease in the short and long term.  

 

The research presents a tool for the accurate collection of this data, combining both objective 

water quality data and a subjective social data collected from a questionnaire. For any water quality 

interventions, subjective elements such as health risk perceptions, willingness to pay & access to 

an intervention (e.g., standard filter), community-specific water access needs, water treatment & 

storage practices are all essential determinants. The goal is to develop a standardized tool for 

monitoring drinking water quality.  

 

Given the high cost of physical and chemical testing relative to collecting survey data, possible 

correlations between these datasets could demonstrate the utility of survey data to predict results 

from more expensive physical and chemical methods. For example, we examined the general 
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perceptions of the people about the color of their drinking water in Kollam district, Kerala, India. 

Water can only display a color because of dissolved constituents or because of suspended solids. 

Turbidity is somewhat proportional to the amount of suspended solids in a water sample, thus a 

more turbid sample is more capable of both scattering light and displaying color. This relationship 

is captured in the reverse, where water samples participant’s perceived as having color were on 

average more than twice as turbid of those samples with no color. 

 

 
 

Another example, during summer 2019, we also examined the community perceptions regarding 

the safety of drinking water using a Likert scale, where 37% of the sample community believed that 

the water they were drinking was safe, 32% thought that it was satisfactory, 28% of the sample 

people found that their water is good and can be improved. Only 3% of the respondents believed 

that the water they are drinking today was unsafe. The participants mentioned that their feeling of 

safety is because they treat their source water and only then use it for drinking purposes. When it 

came to source water, 83% stated that they would not drink water directly from the source. When 

asked about why they wouldn't drink from a source directly, 63% of the population considered 

illness to be the prime reason. In comparison, 14% of the respondents cited their "habit" and 

"routine followed in years" as a reason for not drinking directly from the source.  
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Development of emergency toilet  

 

The addressed problem is the lack of toilet availably in acute emergencies (as nature disaster, 

conflicts, new refugee camps…) where pit latrines cannot be dug (because of flooding, rocky soil, 

high water table…). Because of this problem, individuals affected by crisis and displacement often 

resort to open defecation which trigger significant health and environmental hazards (e.g. risks of 

soil and water contamination, spread of communicable and infectious diseases such as cholera, 

typhoid etc.), as well as security and safety risks. The most vulnerable groups include the elderly, 

women, people with disabilities, children etc. as explained in Elrha’s report 2013 “Gap Analysis in 

Emergency Water, Sanitation and Hygiene Promotion”. 

There is a need for a first response sanitation solution for these situations. As a pact 19% of deaths 

in disasters are caused by diarrhoea, and they can be prevented by the main barrier – toilets.  

 

 

 

 
 

A toilet with onsite treatment which is affordable, portable, environmentally friendly, light and 

installable in less than one hour. Can be deployed immediately after a disaster in the 2 first month 

of acute emergencies without the need for desludging. Temporary toilet solution. 

 

The system will separate the urine from fecal for re-using the ~95% existed water in the urine. The 

main usage is for hygiene purposes such as hand washing, cleaning the toilet or discharging it into 

the environment. A process of filtration will be required for treating the urine which will be needed 

to be operate manually (such as hand pump). The fecal will be collected in the designated holding 
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tank, which is made of breathing fabric (Gore-tex) and will allow the process of drying and 

encourage evaporation of the ~75% wet mass of the fecal. Additionally, the tank will have a 

chimney with Airlock to prevent humidity inside the tank. 
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Development strategy 

 

1. Research  

 

 Existing solutions 

 required quality of water for re-using urine for hygiene purposes. 

 physical and chemical options for separation of urine and excrete. 

 Optional fabrics for drying the excrete. 

 Optional technologies for urine treatment. 

 

2. Suitable material for drying the excrete  

Fabrics to test – Gore TEX, Gore TEX with polyester packing and more optional 

fabrics. 

Tests to be done –  

 Strength and capacity of fabric – How much weight and for how long it can be hold 

in a specific fabric                   

 Efficiency of evaporation of fluids – What percentage time of fluids can be 

evaporated   

 and the period time which necessary.  

 Quality of evaporation of fluids – What is evaporating from the fabric, what 

materials can pass        through the fabric. 

 

3. Right technology for urine treatment 

Technologies to test – RO, UF, Nano material, selective material  

 Efficiency of treatment – What material can be treated, is it fitting to the required 

re-use water quality. 

 Capacity of treatment unit – What volume of urine can be treated.  
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4. Creating the right mechanisms and structure 

 

 Holding tank structure to maximize the evaporation. 

 Mechanism of moving the excrete and urine to the treatment units. 

 Access to use of treated water 

 

5. Prototype and testing in Field.  

 


