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Abstract 

Groundwater is often a source for drinking water.  In areas, where no adequate waste management system exists, human excrements can pollute groundwater. In this paper a pilot-project on “safe drinking water” as an example how to improve sanitation facilities and groundwater quality is presented. As an alternative to latrines and conventional sewage systems ecological sanitation (ecosan) was introduced. In a rural Romanian school waterless, double vault urine diverting toilets and waterless urinals were as a groundwater-protection measure and for better sanitation condition installed. Due to the ecosan toilets, farmers were providing with an excellent fertilizer. 
It was shown that the installation of double vault urine diverting toilets is a low cost, very fast and easy to realize possibility to protecting groundwater and thus improve health conditions. 

Women in Europe for a Common Future (WECF) and the Romanian NGO partner Medium & Sanitas, in cooperation with the Technical University Hamburg –Harburg, Department of Industrial and Municipal Wastewater management carried out the implementation of this multi-stakeholder pilot project 
Introduction

Most wastewater in developing countries – as well as in countries in transition – are discharged without any treatment (Gajurel 2003). Also in the rural areas of Romania a proper wastewater management is mostly absent. In areas where no sewage system and no water supply system are available, citizens have a pit latrine in their yard. Either the burrowed holes in the soil are not sealed or the sealing is permeable and human waste is leaking in soil and groundwater. 

7 million people in rural areas of Romania get drinking water mostly from wells, in majority private wells (Gabizon 2003). These wells are often polluted with nitrates, bacteria, and pesticides. Romania is not an exception in Eastern Europe and the NIS. In Ukraine 11 million people take drinking water from often shallow - private wells. Due to lack of an adequate groundwater protection, the first aquifer mostly used for drinking water purposes, is often polluted. While the pesticides and part of the nitrates are from agriculture related sources, the faecal bacteria and part of the nitrates have their roots in the traditional and widespread pit-latrines. 

Health effects of this pollution are both long term (Thyroid and brain dysfunction) and immediate (e.g. blue baby disease and intestinal diseases) and can be lethal to small children (Höring 2003).

Objective and Target of the Pilot Project “Safe Drinking Water”

The German and Dutch Women in Europe for a Common Future (WECF) together with it’s Romanian NGO partner Medium & Sanitas (M&S) have carried out a multi-stakeholder pilot project in Garla Mare, a village in the south west of Romania. This village with 3500 inhabitants was selected due to the occurrence of metheamoglobinaemia (blue baby disease). Blue baby disease is linked to high nitrate levels in water, used for preparing baby food and drinks. The project was funded by the MATRA programme of the Dutch Ministry of Foreign Affairs. The pilot project aims at directly improving the health of 300 children of the schools in Garla Mare as well as the health of all new-borns in the village by reducing the occurrence of gastroenteritis and blue-baby-disease by education, better sanitation and clean water provision. 

Project Inventory 

A social economical survey was carried out which showed, that the income level of the most families was so low, that they could hardly provide sufficient food and pay the electricity bill. Additional money for paying public services like centralized water or sewage system was not available (Bentvelsen 2003). 70 percent of the families have agricultural fields and many farmers operate at subsistence level. All farmers use fertilizer, but due to lack of financial means, often less than they consider appropriate. All the inhabitants of the village rely on water from public or private wells. Water testing of the 78 public wells showed that there was no well, which met the standards of drinking water legislation. High nitrate levels (average 120 mg/l) and faecal bacteria contamination were found. There was hardly no well water with a nitrate level under the nitrate limit of 50 mg/l. Regarding the microorganism contamination well water did not even meet the EU guidelines on the quality of bathing water. 

The high faecal bacteria levels indicate, that the primary causes of pollution are the latrines in people’s gardens. These latrines are not sealed and not emptied. Therefore faecal substances and urine can leach into the groundwater.  Atrazine a hormone-disrupting pesticide used as herbicide in agriculture was found. Atrazine is in several countries not admissible any more because of his groundwater polluting properties. 

For both schools a possibility for washing hands or drinking safe water was not foreseen. The latrines were in a deplorable condition. In the village was hardly any awareness about the bad quality of the well water and the link of polluted water and health. The people do not realize that the water makes them ill, because it looks and smells well. Water for consumption was not boiled and polluted well water was used for preparing baby food and drinks.

Planning and implementation
The installation of a centralized water system with water treatment to provide safe water to all citizens would have been the best solution, but was financially not feasible within this project. A central water supply would also necessitate a central wastewater system. The minimum investment costs started at 150.000 Euro (pumping up water from the source, filters system, pipes, 4 or 6 public taps). Even if there should be support from founders or a financial scheme with bank-loans and long-term payoff, most villagers of Garla Mare do not have the financial strength to pay sufficiently for a central water supply.
With involvement of the public (public meetings), the local project committee and other stakeholders, short-term emergency solution and water protection solutions were developed. 

Besides raising public awareness and installing small drinking-water-filters, introduction of organic farming, the establishment of an affordable groundwater-protecting sanitation system was the major aim of this project. 

Groundwater-protecting by ecological sanitation: 

Ecosan toilets 
It has been stated, that excreta i.e. urine and faeces, need to be considered as resources rather than waste products in order to meet future water and sanitary system demands. For another approach as the conventional dealing with human excreta, other toilets are needed. As the name “Dry-diverting toilets” – also called “no mix” or “Eco-sanitation” or “Ecosan toilets” indicates the peculiarity of these toilets is, that the urine is separately collected and stored from the faecal. If the faecal fraction is kept dry there will be less leaching from e.g. pit-latrines and the smell will be reduced. Two of the main reasons to separate urine and faeces are to recycle plant nutrients in urine and to obtain a faecal fraction that is more practical and, if treated, safer to handle (Schönning 2003). 

Urine is a nitrogen-rich fertiliser with high plant availability (Vinneras 2003). After storage and treatment the nutrient-rich urine is used in agriculture or garden as a fertilizer and the organic substances-rich composted faecal as a soil conditioner. With this ecological sanitation approach the nutrient cycle is closed and ground water is protected against infiltration of excrements.
As an example of ecological sanitation 4 double vault urine diverting toilets and 3 waterless urinals have been built at the primary school of Garla Mare with app. 200 pupils (aged 6 – 10 years) and 2 ‘low-cost’ dry-diverting toilets have been built for 2 families. 

Plastic squatting-pans were selected for the school instead of seating pans for hygienic reasons. For each toilet there are two easily accessible composting-chambers (vaults) with a sealed floor. One is in use for approx. 1 year, then allowed to rest for one year while the other chamber is used. The squatting slabs are installed in such a way that it is possible to change easily the composting-chambers.
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Figure 1: Double vault urine diverting toilet and 3 waterless urinals at the primary school of Garla Mare; Photo Deegener and Samwel

For a well functioning of dry diverting toilets it is necessary that the users cover the faeces with, ashes or lime, dry earth, sawdust or a mixture of these after defecation to minimize the water content and thus odour and flies.  The ash or lime has several benefits; it reduces the smell, covers the material, decreases the moisture content, and aids hygienisation through the elevated pH (Schönning 2003). Composting time must be at least one year to minimize the pathogenic organisms. 

The urine from the diverting-toilets and the waterless urinals is collected in a urine tank. This urine tank is divided into two chambers of 3 m3 each. One chamber is large enough for urine storage of 6 month. The two compartments, similar to the composting chambers, are necessary for the resting time in which most of the pathogens are killed or at least reduced (Deegener 2004). The water needed to clean the squatting-pans and the toilet rooms as well as the possible leakage from the compost-vaults is channelled to a small constructed wetland.

For private ecosan toilets a 6-month resting time of the urine is not needed and the volume of the collecting tank can be adapted. But in any case a composting time of at least one year must be kept for the faecal fraction.
Education

It is important that the users keep the urine and the faeces separate as most of the pathogens are contained in the faeces, while the urine (from healthy persons) is mainly aseptic (Otterpohl 2002). Several workshops were held to educate the toilet users and caretakers. Education material has been published to explain the benefits of the dry-diverting toilets, how to use them and how to built them, and how to treat and use the toilet products safe. The composting-chambers and the urine-tank have to be monitored, when one tank/vault is full, [image: image3..pict]the urine/ faeces should be directed to the other compartment. 
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Figure 2: Photo and design Deegener, S., Technical University Hamburg-Harburg

Photo of the schematic cross-section and of the toilet facility
Results

Teachers and pupils accepted the new toilet system very well. It was shown, that with proper education even 6-year-old children understand the principle of diverting toilets as a part of Ecological Sanitation, because even in the critical first weeks of usage no problem occurred. After 6 month of storage time the urine was tested on nutrients and on faecal bacteria. The results were very good; the contamination with faecal bacteria was even lower then in the tested public wells. Two farmers of Garla Mare applied the urine in springtime on their fields as a fertilizer for cultivating maize and paprika. The fertilizing effect of urine is similar to that of a nitrogen-rich chemical fertilizer and urine should be used similarly (Vinneras 2003). Therefore the amount of urine to be applied was calculated according the nitrogen demand of the crops.

These toilets will serve as an example of how easy, low-cost and comfortable dry-separation toilets are. They avoid faecal material and urine getting into the groundwater and produce a good fertilizer. They don´t need water for flushing or an expensive sewagesystem.
	Sample 
	Total coli /100 ml
	E.oli /100 ml
	Faecal streptococci /100 ml

	Well 1
	5420
	348
	23

	Well 2
	2400
	130
	49

	Well 3
	9180
	918
	542

	Well 4
	24000
	240
	13

	Well 5
	3480
	348
	49

	Well 6
	9180
	542
	23

	Well 7
	3480
	240
	130

	Well 8
	2400
	348
	240

	Well 9
	5420
	348
	2400


Table 1: Microbiological analyse results of samples of some public wells in Garla Mare

	Sample
	E.coli /10 ml
	Faecal streptococci /10 ml

	Collected urine chamber 1*
	0
	12

	Collected urine chamber 2** (active)
	0
	19,5


Table 2: Micro biological analyse results of the collected urine of the ecosan toilets 31.03.04
*   Chamber 1 filled from 22.09.03 to 02.02.04

** Chamber 2 filled from 03.02.04 to 31.03.04

For the most vulnerable group clean water and better hygiene

Three small-scale water filters were especially constructed to take out the high levels of nitrates, microorganisms and pesticides in the well waters of the village. These filters have been installed in the schools and in the dispensary. In addition hand-washing basins were built. Educational material has been published on how to use the filtered water (only for drinking, not for washing etc). Posters have been put on the public wells in the village showing their level of pollution and warning about health effects.

Outlook

In Romania the drinking water and groundwater pollution with pesticides, nitrates and microorganisms are often not seen as a problem by the public and authorities. This lack of awareness about drinking water contamination and the health effects is i.e. caused by a lack of adequate laboratories and the costs of laboratory analyses. 

The EU has invested 200 million Euros in trying to provide centralized drinking water in 100 villages in Romania. Unfortunately, none of these 100 villages have so far clean drinking water, because the incapacity of private investment by the citizen’s has been underestimated in the EU plans (Gabizon 2003). The central pumps and pipes have been built but are not being used, as the citizen’s can’t pay for the connection to their homes and the monthly water-fee. 

Since people cannot afford for drinking water almost no one will be ready for to share for the construction, operation and maintenance costs of a sewer system ((Lamichhane 2003). This leads to mostly to water polluting praxis’s. 

WECF therefore believes, that it is important to focus on low-cost and local affordable water-protecting solutions such as eco-sanitation and organic agriculture and is promoting these alternatives with policy makers and NGOs.
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