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Introduction/Problem Identification 

Surface water is an important drinking water source for many cities and towns, but water treatment is often inadequate or nonexistent in the developing world. Improperly treated surface water is responsible for a large portion of the global health burden caused by poor water quality.
Townships and cities are growing rapidly around the world, but the development of safe, sustainable, adequate and equitable drinking water treatment has lagged behind. Centralized water plants are common in developed nations but prone to failure in the Global South because of shortfalls in technology, finance, and governance. Point-of-use options also exist, but they are often hampered by low usage rates even when they are technically effective.
The AguaClara program has demonstrated a novel approach to municipal water treatment with projects in Honduras. In this model, engineering innovation and good governance are combined to produce effective and economically viable infrastructure at the municipal scale. 

Analysis/Results and Implications for Policy and/or Research
The technical effectiveness, economic sustainability, and social acceptability of water infrastructure are highly interrelated. Infrastructure that is well engineered may fail if the institutional structures to implement it are not effective. At the same time, even a well organized project may fail because of prohibitive operating costs. Experience in practice suggests that both of these problems are widespread in the area of drinking water treatment in the developing world. 
The economic sustainability of an infrastructure system may be understood in terms of a break-even analysis: the consumer willingness to pay (WTP) for the service (as manifest in tariffs or service fees) must at least equal the average total cost per consumer. The quality of service largely determines the WTP – research has shown that beneficiaries in many areas consider water to be inexpensive, and consumer preference is often an improvement in water quality over quantity. As a result, urban water systems that distribute untreated surface water often struggle to raise enough money for maintenance, even with relatively low costs per customer. On the other hand, mechanized water treatment plants capable of delivering quality water often fall into disrepair because their O&M costs are too high, even when customers are willing to pay higher service fees for quality. Some point-of-use technologies fall victim to a similar problem: household water treatment devices may be left unused when the customer considers the economic cost, including the accounting cost for materials and maintenance and the opportunity cost of time to treat the water, to exceed the benefit from using the device.
The AguaClara program seeks to surmount the obstacles facing municipal scale water treatment in the developing world through a combination of innovative technology and good governance. Several flocculation/sedimentation plants have been implemented in Central America, and good results to date suggest that these projects are effectively addressing the twin challenges of water infrastructure: providing good quality service while keeping costs low enough to be affordable and sustainable in context.
The physical facilities are one important component of this solution. Over the past five years, AguaClara has designed and helped to implement five water treatment plants in Honduras, in large towns and small cities including Ojojona, Amarateca, Agalteca, and Támara in the Francisco Morazán department and Marcala in the La Paz department. These facilities range from 6 to 30 L/s capacity, and serve a total population of approximately 15,000. They do not use electricity to treat the water but rely on innovative hydraulic designs to carry out the unit processes of coagulant addition, rapid mix, flocculation, sedimentation, and disinfection. These plants have succeeded in taking water with turbidity up to 750 nephelometric turbidity units (NTU) and treating it to meet World Health Organization standards for clarity, color, fecal bacteria, and residual chlorine. The success of the plants so far has generated proposals for new facilities in other cities in Honduras and elsewhere in Central America.
The organization and governance of the projects are also important to their success, and community capacity building is a major focus. The capital cost of a new plant, which ranges from $10 to $30 per person, is funded through outside donations and recipient community contributions, and the construction of the plant employs local labor and materials and is coordinated by in-country partner organizations and contractors. From the beginning of the project, the beneficiary community takes ownership of their infrastructure. Longevity of the plant is further ensured by knowledge transfer – once the plant is built, community education and training of full-time plant operators become a priority. Throughout implementation, AguaClara assists in the strengthening of a municipal level Water Board. This board has the final responsibility for the plant: they set and collect service fees, employ plant operators, and oversee the operation and maintenance of the facility. They receive ongoing support in this task from in-country partner organizations.

Experience suggests that these projects are economically sustainable, as the Water Boards have continued to operate the plants effectively. Operation and maintenance costs have been observed in the range of $20 per household per year, which is lower than the cost required to run a comparable mechanized facility. The monthly water service fees in AguaClara communities have risen on average from $1.80 per household before AguaClara implementation to $3 per household post-implementation. However, customers claim to accept paying the additional fees for higher quality water. Fewer people are avoiding their payments since the AguaClara plants were built, and interviews with customers suggest that they consider rates to be fair. 
How does the proposed paper advance knowledge of/innovation within the subject? 

This paper contributes to general knowledge in the area of municipal infrastructure development. It provides insight into sustainability of water treatment systems and illustrates an innovative approach combining technical design with good governance to achieve long-term success.
What are the practical applications of the contents of the proposed paper?  

Water treatment is the specific focus of this work, and this paper provides a model applicable to sustainable municipal water infrastructure development around the world. More generally, lessons from the AguaClara projects apply to other municipal services such as wastewater, solid waste, etc.

What is the replicability of the procedures or practices described in the proposed paper?  
The practices in this paper are replicable within the existing AguaClara program and the plant sites currently under development. The AguaClara model is likely to be replicable in other municipal water treatment applications, and its lessons apply to other forms of urban infrastructure as well. 

