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Abstract

This paper draws on seven years of multiple use water services (mus) development effort by International Development Enterprises and partner organizations in Nepal. It describes the genesis of the mus work and the unique combination of technologies utilized to provide domestic and productive water services. The introduction of micro irrigation technologies enabled households to begin production of high value vegetables, increase their cash income and increase food security. However, scaling up introduction of these technologies required a way for households to increase access to a reliable water supply. The combination and adaptation of water control technologies from both the rural domestic water and micro irrigation sectors are explained. The paper discusses factors that have made the development intervention highly successful as a collective action community undertaking providing individual household services to meet a range of water needs.
Media grab

Communities building mus by design in the hills of Nepal place the highest priority on meeting domestic water needs but also achieve significant crop production benefit by using micro irrigation in periods of water scarcity.
Introduction

International Development Enterprises (IDE) and Winrock International are jointly implementing projects in Nepal that focus on linking low-income, smallplot farmers to markets as a means for them to increase their income. IDE has developed and adapted technologies that are appropriate for Nepali hill farmers to access one or multiple sources of water, transfer the water from the source to where it can be used for irrigation, temporarily store the water, and then distribute and apply the water to crops.
At the household level a secure drinking water supply is the highest priority for water use. Springs are the preferred source in this area and for the past five decades the government of Nepal has assisted many communities in installing piped water systems from springs to meet domestic needs. Since traditional furrow or flood irrigation requires large quantities of water, domestic water programs discourage use of the piped domestic supply for irrigation. Thus, IDE/Winrock introduced micro irrigation (sprinkle and drip application) technologies in the hills to enable farmers to use their limited water supply to grow small plots of vegetable both for home consumption and for sale in the local market.
This paper describes the IDE/Winrock experience in adapting technologies to enable an increase in the water supply to meet domestic needs while applying the “excess” water for productive use. These “mus-by-design” systems offer a concrete example of combining and adapting available low-cost technologies for multiple water services.
Methods

In 1995 IDE introduced vegetable production to smallplot farmers in the hills. Both low pressure sprinkle and drip irrigation were developed. The drip systems are sold as kits using soft polyvinyl chloride (PVC) pipe with precision punched holes as emitters and a bucket or tank elevated 1 to 1.5 m above the ground for the necessary water distribution pressure. These simple systems are designed to irrigate plots as small as 80 m2, are produced by manufacturers in Nepal and sold by retailers near IDE’s project areas. The smallest system retails for about $ 20 (IDE, 2008). Over 25,000 hill farmers have purchased and used these systems, increasing their net annual cash income on average by over $100 (Shrestha, 2007). However, until mus-by-design was introduced, it remained the farmers’ responsibility to find a water supply for their micro irrigation systems.

Although the use of low pressure, small scale, drip and sprinkle irrigation technology make it possible to use very small sources of water to irrigate, the water supply in most villages in the middle hills still proved to be a limiting factor in the widespread uptake of micro irrigation. Farmers without access to a piped domestic water supply seldom had access to a water source close enough to their field to manage even a small plot of vegetables. On the other hand, due to design limitations of domestic water systems, farmers with access to a piped system often did not have enough excess water to use for irrigation. Design standards for domestic needs in Nepal are based on an average per capita use of 45 liters/day for a projected 15-20 year population growth of the community (UNICEF. 1996). The transmission pipe, sized to achieve daily domestic water needs, restricts other use options. The IDE team decided to explore building piped water supplies to see if domestic water systems could be designed to incorporate additional water for all households in the community interested in irrigation. Therefore, recognition of the role that domestic water systems played in providing irrigation water for drip irrigated vegetable production brought about development of mus-by-design in Nepal (Yoder, et al., 2008).
As participating partners in the CGIAR Challenge Program on Water and Food PN28 Multiple Water Use project, IDE staff carried out process documentation over a four-year period reviewing project implementation reports, interviewing staff of partnering governmental and non-governmental organizations, and conducting field visits to observe and interview participant households. The experience and lessons of this action research project are compiled in Mikhail et al, (forthcoming).
Process

In the mountainous terrain of the Nepal hills most communities can locate a spring at an elevation higher than their village, making it possible to install a pipeline for gravity delivery from the source to the community tapstand and eliminate costly pumping. Larger communities sometimes install transmission lines many kilometers long to link a suitable water source to the community. With fewer resources, smaller communities are limited to water sources closer to their village, often with a more limited water supply. 

Thousands of piped rural domestic water systems have been constructed with support from the Nepal government. Such systems consist of: a masonry water collection box at a spring, transmission pipeline, a community storage tank near but at a higher elevation than the user community, a distribution pipeline from the community storage tank running through the residential area, and outdoor tapstands conveniently placed for easy user access by small groups of households. In order to reduce transmission pipeline and community storage tank costs, water use is restricted and direct household connections are rare. Design specifications, standards and norms for these domestic water systems have been established and tested (UNICEF. 1996 and RWSSFDB, 2006).
The IDE technical team adopted the domestic water supply design criteria and norms as the starting point for design of all domestic components of the mus systems with modifications and additions as necessary to enable productive use options. Springs are the source for rural domestic water supply systems and also for most hill area micro irrigation. The bacterial water quality of most springs in Nepal is acceptable for domestic use without treatment and has historically been preferred over surface water for drinking. By using springs as the water source, water quality is generally not an issue in combining micro irrigation and domestic water delivery in Nepal’s hill region. To achieve this productive use capability, as compared to a domestic water supply only system, no major changes in water access and transport are required except an increase in transmission pipe size.
The design specification for domestic supply of 45 liter/capita/day, which is about 270 liters per day for the average size Nepali family, was used to calculate domestic demand. To this IDE adds a minimum of 400 liters/day/household for productive needs. With a dependable water supply of at least 400 liter/day and using drip or sprinkle application technology, a household can fully irrigate vegetables on a plot of from 100 to 200 m2 in most areas of Nepal’s hill region. In the driest season of the year with slightly higher evapotranspiration rates using the same amount of water the irrigated area is reduced by about 25%. In the rainy season most farmers choose not to use micro irrigation. The maximum productive use supply is generally 600 to 800 liters/day/household in order to keep pipeline and water storage costs in an affordable range.
A domestic only water supply system in Nepal is typically designed to give all residents equal access to public water points. If the water supply becomes limited, the duration of the delivery period is reduced and residents form a queue to access the supply from the tapstand. For a domestic system the allocation rules determining who gets water and for what use deal primarily with equity in access. In rare cases when the supply is extremely limited, activities like clothes washing or animal watering at a public tapstand will be excluded if they infringe on equitable access for household consumption.

For mus-by-design the allocation rules are considerably more important than for single use design. Questions of how much water should be allocated for each purpose and how to achieve equality in distribution for all uses becomes more complex. While some springs have nearly uniform discharge in the rainy and dry seasons, the discharge of most springs is highest at the end of the rainy season and reduces gradually through the dry season. This further complicates the allocation planning. If a single set of rules are applied, they need to be set for the most limited water supply period and excess water may be lost in the higher flow periods. Oftentimes communities establish different allocation rules for each season. The primary community objective is to provide appropriate allocation rules with distribution control  that maximizes efficient water use while safeguarding domestic supply.

This highlights the concern voiced by many community members during mus design discussions: “how to keep influential members of the community from compromising equitable access by all for domestic needs if it restricts their access to productive use?” In all cases the primary rule that emerged in mus community discussions was that all domestic needs must be satisfied before water is delivered for productive use. This presented a challenge with a range of options—a flexible management (software) system for controlling delivery that can easily be adjusted to seasonal water supply differences or a more rigid physical (hardware) control system to make management simpler with less opportunity for inappropriate manipulation of the delivery.

Out of the over 80 mus-by-design systems built by IDE/Winrock by mid 2008, about half have a water supply that is considered adequate in all seasons to fully meet both domestic and productive use needs provided by the previously explained “water demand” design criteria. For these systems, a single storage tank and one line distribution system was designed. Distribution is managed by controlling the delivery time for each use period. A rigid, strictly managed schedule is required only during the dry season months when discharge in some springs decreases.

During system design, if community members anticipated periods of water shortage or that distribution would be difficult to control, they selected a double tank storage and two-line distribution option. The transmission line from the spring is connected directly to the first storage tank, the  “domestic” tank. When the tank is full it overflows into a second community tank designated for productive use – the “productive” tank. This simple hardware solution verifies that the water distribution meets the allocation rule: the domestic water supply is separated at the community storage level and is distributed independently of the productive use supply. While this visual separation provides full control and minimizes potential for unauthorized manipulation, it adds to the cost of the system. However, despite the additional cost many communities select the double tank option because it is easy to understand and monitor equity of access.

The point at which community control shifts to the household user is upon delivery at the domestic tapstand or irrigation offtake. Water is carried from the tapstand for kitchen use, animal watering and latrine flushing. In many cases bathing and clothes washing also take place at the tapstand. For the productive use distribution where the field(s) to be irrigated are slightly more distant from the house, offtakes are designed to allow connection of a flexible hose for filling the tank or bucket reservoir of the drip system or connected directly to a sprinkle system. 

Results and Discussion

All cases examined by the action research activity illustrated the community desire to improve access to water resources and a well defined hierarchy of access for different uses. In Nepal law domestic water needs take priority. In some cases domestic priority is realized through system management while in other cases the priority is hardwired into the system by separating the domestic and productive use water in the distribution system. In one case with an extremely limited dry season water supply, each household has built on-site storage enabling equal distribution with full control over use at the household level. In seasons when a greater quantity of water is available and in communities with access to larger volume sources, prioritization of use is not as necessary. In all cases, it was the user groups that decided how to allocate among uses, but domestic water remains the highest priority.

The IDE/Winrock technical staff in Nepal deserve credit for thinking outside the box as they searched for ways to introduce micro irrigation in the hill areas. With little understanding of how the government water sector approach worked it seemed obvious to them that planning and designing water access and delivery at the community level could and should always take a comprehensive and integrated approach by combining services wherever possible. They depended upon the village communities to show them water sources and provide hydrologic data, and were willing to listen when told that domestic water needs must be addressed before use of water for irrigation was feasible. The importance of “listening to and learning from the user,” the foundation of human-centered product design, is resoundingly confirmed by the Nepal mus experience.

Skeptics of mus-by-design in the domestic water sector cautioned that productive use needs in times of water shortage would dominate and disrupt domestic use, ultimately undermining equal access by all, especially those already marginalized in the community. This prompted a search for ways to safeguard the domestic water supply and provide a visual means of verifying that water delivery matched the water allocation rule that all domestic water needs be met first. Implementation of the double tank temporary storage together with two line distribution system to measure and visually separate the domestic and productive water delivery have successfully avoided conflict in dividing and delivering water for multiple uses.
Mus projects in Nepal have shown that the use of micro irrigation in conjunction with mus is a potent combination. This will become even more important as greater domestic demands from population increase take water away from productive supply. Success of micro irrigation is largely dependent on availability of an easily accessible water source. Coupled with higher volume domestic water, the benefits of the system dramatically increase. While micro irrigation provides farmers with a useful tool to optimize the use of water, farmers have recognized that drip irrigation as a water application technology has its greatest advantage under extreme water shortage. During periods of more abundant water availability they prefer to use manual watering from a hose or sprinkle can. Shrestha (2007) investigated the reasons why uptake of drip irrigation was less than expected and found that 30% of the 50 respondents in Syangja district and 24% of the 50 respondents in Palpa district used manual water application rather than expanding their drip system for expanded vegetable production. They claimed that due to an abundance of water there was no need for drip irrigation. However, those interviewed that had mus systems in their community tended to have less water available and relied more on drip application to economize water use. Ultimately, there is no single “best” technology to meet a household’s needs in all situations. Instead, a large menu of alternatives must be available for communities and individual households to pick and choose the best options to meet their specific conditions and needs (Mikhail, et al., forthcoming).
Conclusions and recommendations

Treating the community as a customer rather than beneficiary gives the community full ownership of their water system. Ownership means taking responsibility for planning water allocation rules and selecting among water distribution options. Ownership brought community involvement in finding funding and in developing institutions for system operation and management. Community-based mus are an excellent example of developing local governance skills and allowing communities to creatively find solutions to their water use needs. The activities involved in the creation of mus strengthened community institutions and changed water use behavior. Inclusion of the productive use component enabled individual action and community action to reinforce one another, improving the situation of both independent households and the community as a whole (Mikhail, et al., forthcoming).

Technologies are “use neutral.” They simply expand opportunity and enhance management options. For example, a tapstand is a water distribution point that can be used for many purposes—as a shower head for bathing, connecting a hose to transport water directly to the kitchen or to the drip tank or sprinkler head for irrigation. The ingenuity in the Nepal mus-by-design systems was not creation of new technologies, but the unique combination and adaptation of existing technologies to deliberately provide communities with water for both domestic and productive needs. It is important to recognize that technologies that evolved for specific use in “drinking water” or “irrigation” systems do not determine the purpose of the system. Rather they enable a water control function that can be adopted, with modification and adaptation, in other types of systems. The technologies enable conditions around which management criteria (rules of use) enable effective governance of the service (Yoder, et al., 2008). 

While mus is not a new concept for communities and received high acceptance at the community level, it is a shift in approach for water resource development implementers. Despite the sectoral nature of water resource development in Nepal, the multiple use services approach to water development was able to achieve significant buy-in from a variety of implementing partners who have a single purpose mandate. Because mus inherently require the involvement of multiple sectors, players within the government that seldom coordinate their activities were brought together to work with communities on a common water-use vision. This created additional opportunities for integrated water resource management in Nepal (Mikhail, et al. forthcoming).
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