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Household water treatment is the decentralized treatment of drinking water in the home and safe storage is the protection of drinking water in specially designated household storage vessels prior to use. In many cultures and regions, household drinking water treatment and storage has been women’s work based on traditional practices stretching back for millennia.   For example, an ancient Indian medical text, the Susruta Samhita, compiled over several centuries and reaching its present form in about AD 300, includes the prescribed water treatment and handling practices as follows:

Heat contaminated water by boiling on fire, heating in the sun, by dipping hot copper into it seven times, cooling in an earthen vessel and also scenting it with flowers of nagkesara, campaka, utpala, patala, etc.  (Book 1, Chapter 45, Verse 12)

Moreover, home storage in various types of containers, including skin bags, ostrich eggs, vessels of wood, ceramic, metal, glass or stone has been a traditional practice for hundreds or even thousands of years. Thus the twin concepts of household drinking water treatment and safe storage are not new. But there are new developments arising from a global need. 

Currently, about 50% of people worldwide are supplied with household connections which provide drinking water on tap in their homes. Sufficient, safe, acceptable, physically accessible and affordable water for all is a fundamental human right essential to life and dignity.  Tapped water for all is the long-term goal, but even among those with tap water today, the drinking water is not always considered safe, in terms of its water quality. In homes with a tapped water supply, household treatment devices typically provide a final “extra” step following a treatment process provided by a centralized water treatment system, administered by a municipal authority or private entity.  In these case, the purpose of the household treatment step is to improve the aesthetics of the water (e.g. chlorine odor or taste, hardness) and/or to remove certain harmful contaminants, including possible organic (e.g. benzene, toluene), inorganic (e.g. cadmium, lead) or microbiological (e.g. cryptosporidium, giardia) substances. These household drinking water treatment devices take two forms -- “point-of- entry” or “point-of-use” depending on whether the device is installed at the point where the water main enters the home or whether the treatment unit is attached to or placed beside the kitchen faucet, i.e. at the point where drinking water is withdrawn. In such cases, household drinking water treatment in industrialized countries and regions is used to provide an additional barrier of safety to a water supply which has already received treatment upstream or is of known high quality. 

Homes lacking a tapped drinking water supply via a household connection or lacking another form of “improved” water supply such as a public standpipe, a borehole, a protected dug well, a protected spring or rainwater collection are more likely to bear the burden of water-related illnesses. 

· 3.4 million deaths are water-related;  

· 1.4 million children die annually of diarrhea; making this the third highest cause of illness and the sixth highest cause of mortality globally;
· 1½ - 2 billion people are affected by intestinal parasites;
· 1.1 billion people lack access to safe drinking water;

· 2.6 billion people are without access to basic sanitation.
 

These combined conditions can be addressed and an improved quality of life can be realized by applying the same principles that brought about the industrialized world public health miracle of the 19th and 20th century – a treated drinking water supply, sanitation and good hygiene practices – to households globally.  

Between 1990 and 2002, 1.1 billion more people worldwide gained access to improved water supplies. Yet that same number -- 1.1 billion -- or about one in six people, still lack access to improved water in 2004. Most of these people live in rural areas and urban and peri-urban slums. Their water needs are a focal point of international efforts to provide safe drinking water.
 For these 1.1 billion people, household water treatment and safe storage is not an additional barrier, post treatment, as it is for those who purchase and use point-of-entry or point-of-use systems, but instead it may be their main barrier in the prevention of water-related illness. And these systems work!  “There is now conclusive evidence that simple, acceptable, low-cost interventions at the household and community level are capable of dramatically improving the microbial quality of household stored water and reducing attendant risks of diarrheal disease and death.”
  

Moreover, we know that use household drinking water treatment and safe storage, access to sanitation and hygienic behavior are all interrelated activities.  The combination all these three main interventions will maximise health benefits to all. Household drinking water treatment and safe storage is one essential tool in the toolkit with a special role to play for households lacking a safe water supply. It was with this understanding that the World Health Organization formed the International Network to Promote Household Drinking Water Treatment and Safe Storage, a public-private partnership announced at the Kyoto World Water Forum in March 2003. 

While we know that household water treatment and safe storage has been practiced locally and regionally, recognition of the role that household water treatment and safe storage can play globally in securing safe drinking water is a recent development dating to the 1990s. Research and development has been a process of adapting traditional wisdom and best engineering and public health practices, applied in settings that necessitate simple, low-maintenance designs, use of local materials, applications under demanding local conditions, social acceptability and economic sustainability. Research on cost-effectiveness indicates that these household water treatment and safe storage can avert much of the burden associated with diarrheal disease at low cost.
 
Some of the treatment processes for household drinking water treatment and safe storage applications currently under investigation and/or in early stages of implementation include:  
Sedimentation
Mechanical and/or Biological Filtration:


* Cloth filters

* Ceramic water filters


* Intermittent household slow sand filters

Coagulation/Flocculation


* Metal salts

* Natural polymers

* Mixtures of coagulants/flocculants, weighting agents, hypochlorite
Adsorption


* Arsenic household systems


* Fluoride household systems

Membrane Processes

Oxidation Processes

Disinfection


* Chlorine and the Safe Water System


* Solar Disinfection

* UV Disinfection 
Combined (multiple barrier) Household Treatment Systems

* Pre-treatment filters (strung-wound + granular activated carbon filter + chlorine disinfection


* Pre-treatment cloth + sand + ceramic candles


* Coagulation/flocculation + filtration + chlorine disinfection

Beyond removal of microbiological contamination – which is the major concern for those lacking access to safe drinking water, appropriately designed household drinking water treatment can effectively removal physical substances (e.g. turbidity)  and/or toxic chemicals (e.g. arsenic, fluoride, pesticides) as well as microbiological contamination

There are promising household drinking water treatment and safe water storage options on the shelves today on every continent. In the decade to come, we will witness the scale-up of these systems from hundreds to thousands to millions to meet the enormous need  for safe water. 
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Ceramic Filters – Nepal
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Ceramic Filter – Nepal
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Ceramic Candle Filter – by Katadyne, Switzerland.  
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Filtron – Ghana
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Chlorine Solution for Household Treatment
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Safe Water Storage Container
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