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1. Introduction

1.1. Background information

According to the United Nations (UN) World Water Development Report (March 2003), seven billion people in sixty countries could face water shortages by the year of 2050. The primary goal of the UN water development strategies is to decrease 50% of people who lack access to clean water by the year of 2015. In China, over 300 million rural residents still have no access to safe drinking water although the Chinese government has made significant efforts in expanding supply of safe drinking water in rural areas over the past decades. Therefore, satisfying demand for limited water resources and ensuring access to clean drinking water for rural areas have become critical environmental challenges, a major focus in the 11th National Five Year Plan.

The project "Improved Water Resources Management and Drinking Water Safety in Rural Regions of China”, funded by local government, UNDP and Coca-Cola Company, is formulated by UNDP, CICETE and Ministry of Water Resources with a total input of US$ 6,792,000 during a 4-year period. It is aimed to support government efforts to improve water resources management and drinking water safety in rural regions of China with priorities given to the western and northern region and communities of ethnic minorities who are ecologically fragile, economically disadvantaged and geographically remote. The specific aim of this project is to investigate and demonstrate the use of science and technology as major inputs through organizational and institutional support for the development of local communities. This has been done through the combination of water resources management and environmental/health protection measures. The approach has been balanced with socio-economic development to assist in improving drinking water safety and alleviating poverty in Chinese rural areas and to provide the basis for future sustainable development. 

This project seeks to improve human development outcomes among targeted groups through strengthening institutional support mechanism and linkages to facilitate and encourage needs-based response at the community level. A series of sound water resources management, drinking water safety and environmental protection technologies have been offered to and selected by targeted poor households on a voluntary basis. Efforts have been made to build up policy mechanisms to support improved water resources management and drinking water safety. Within the project framework, it emphasizes and highlights closer public and private partnership. In a lot of elementary schools in rural areas of Sichuan and Xinjiang, students have difficulties in accessing to safety drinking water and are lack of sanitation. The project has, not only improved drinking water safety, sanitation and hygiene, but also upgraded their awareness and knowledge via health education and technical training.

At the local level, the project includes five demonstration sub-projects, including: 1) water resources management and waterborne disease control in Chongzhou city in Sichuan province; 2) non-point source pollution control and safe water supply in Shuangcheng city in Heilongjiang province; and 3) water resources management and demonstrative eco-rehabilitation construction in the mainstream areas of Tarim river basin in Xinjiang autonomous region; 4) improve access to safe drinking water in a target community in Shenyang city in Liaoning province; 5) provide sustainable and scalable solutions for safe water, sanitation and hygiene in schools of Xinjiang and Sichuan provinces. Also, safety water supply and sanitation in schools is one of the most important concerns. Then, a series of improvement and dissemination activities funded by CCCBL have been implemented in selected project areas.
Summarily, the project aims at improving supply and quality of drinking water in rural areas, enhancing the prevention and therapy ability, strengthen the protection and resuming ability of water resource and accelerating the development of eco-agriculture. Thus, the project is consistent with the goals of UN and Chinese government. Great efforts have been made to policy making. Also, a series of sound water resources management approaches and drinking water safety technologies have been demonstrated through pilot activities. 

1.2. Evaluation schedule

On December 26, the evaluation team had an appraisal and discussion meeting with the research and management personnels of the National Project Management Offices (NPMO) and China International Centre for Economic and Technical Exchanges (CICETE) of the Ministry of Commerce of China (MOFCOM) and some other organizations. Then, the team visited three subproject sites: Shuangcheng City of Heilongjiang Province (December 27-29), Chongzhou City of Sichuan Province (December 29-31), and Yuli County of Xinjiang Autonomous Region (January 4-6, 2011). In Shuangcheng city, the team spent the afternoon inquiring the project development, communicating with local project members, and examining the documents, finance and equipments of the project. On December 28, it examined the demonstration projects: Shuangcheng Wastewater Treatment Plant, green agriculture project and integrated utilization of biogas project. On December 29, the team had a discussion on the project implementation in the morning, and left Shuangcheng County at noon. We arrived at Chongzhou city of Sichuan Province in the evening of December 29. In the morning of December 30, it went to examine the demonstration projects: rain collection and purification project, and the extension of pipe network project in Yangma. In the afternoon, local project management office (PMO) members introduced the progress of the project. After that, the team reviewed the documents, financial reports and equipments of the project. On December 31, the team went to examine the water supply projects in schools. On the afternoon of January 4, 2011, it arrived at Urumuqi, Xinjiang, and had a meeting with the Xinjiang PMO members. On January 5, the team went to Yuli county of Xinjiang province and reviewed the progress of pilot projects. The draft report was prepared in January, with further improvement and adjustment while the required information provided by the LPMOs after the field mission. 

The evaluation team was joined by the national and international experienced scientists from China’s relevant research institutes (led by Prof. Li Yongping) and Forbridge International Group. It’s grateful that Prof. Guo He Huang and Prof. Huaidong Zhou offer valuable advices and direction throughout the whole mission.  
The evaluation team collected and analyzed data with proper tools to carry out our evaluation. The Indicators as specified in the AWP were selected to measure the results. For case study, quantitative description and analysis were supplied. In addition, special concerns were given to the activities sponsored by CCCBL, including:

 1) School Water Safety, Sanitation and Hygiene in Sichuan and Xinjiang; 

 2) Research developed by Beijing and Liaoyang; 

 3) Donation to Chongzhou Earthquake Areas. 

Beneficial teacher and students were randomly selected and interview for evaluating the effects of assistance, items received, and time and content of activities attended. We checked the number of total beneficiaries, materials and equipments receiving check lists, hand-out records. Progress and performance of the demonstration facilities and community-school-based training were also examined. 

1.3. Evaluation contents 

The evaluation focuses on project objective design, implementation performance, project management and conclusions. For the project objective design, the evaluation mainly includes:

1) Evaluate the accuracy and necessity of the project objective setting: whether the UNDP’s mission meets local practical needs, whether is in accord with the country’s strategy and policy in water resources management;

2) Evaluate the relevance of activities with project outputs and objectives;

3) Evaluate whether the expected project output and appraisal indicators appropriate, realizable and measurable; 

4) Evaluate whether the designed progress are realistically or operable; 

5) Analyze the characteristics and unique features of the UNDP project.

For implementation performance, the evaluation mainly includes:

1) Review and evaluate the timing and progress of project activities;

2) Evaluate the results of activities and their contribution to designed outputs;

3) Analyze the direct and indirect beneficiaries, and review the project impacts on these targeting groups (households, communities, governmental agencies with respect to in kind, capacity and awareness; 

4) Analyze the consequences and impacts of project activities from a policy and strategic perspective at national and local levels; 

5) Investigate the participants’ and beneficiaries’ awareness of UNDP and its funded projects.

For management, the evaluation mainly includes the following aspects:

1) Review and evaluation on the management arrangements, with special concerns on function and performance of PMO at national and local levels.

2) Management Capacity

· Whether project staff and advisors clearly understand and undertake their duty.

· Whether project documentation (administrative report and financial record) are well prepared and kept; 

· Whether the facilities and equipments are well kept and sufficiently utilized. Check the serial numbers and usage record of all the supplies; 

· Whether each activity can well designed, developed, summarized and documented as required and timely?

· Whether the PMO undertake internal monitoring on the results and monitoring in accordance with the project document.

· Communication and information-sharing within and beyond management scheme. 

· Implementing Partner and PMOs’ ability of risk forecasting and problem resolving.

For conclusion part, the evaluation mainly includes the following aspects:

1) To report the main achievements of the project;

2) To find out the problems, lessons and potential risks existed in the project implementation;

3) To give comments and suggestions on which aspects UNDP should continue provide assistances.

1.4. Methodology of the evaluation

Type of evaluation

According to UNDP, the evaluation is in general both formative and summative in nature. Normally, the formative evaluation provides information about how the project operated and how to improve it. The typical audiences for formative evaluation are project staff, managers and the public. The summative evaluation provided information about the overall effectiveness, impact, and/or outcomes of the project. Typical audiences for summative evaluations are financial personnel, partners, and/or organizational leaders.

Sources of information and methods of data collection 

Several types of data collection methods were used during the evaluation process. More specifically, data were collected through the review of documents, interviews (focused group, face to face), field trips, workshops / seminars and by observations and analysis. They are specified as follows:

Interviews
Information was collected from key persons/groups associated with this project. This was in the form of interviews/discussions using prepared questions, which covered the range of information required for each sub-projects. The interviews sought to obtain factual information as well as the perceptions and experiences of the various individuals interviewed. Apart from the interaction with rural communities in all project areas, office interviews took place with various partners.

Document reviews

Substantial information regarding project design, initiation, monitoring, and management were obtained from a number of documents related to this project, which included the following ones (but not limited to): project document, the revised logical framework, work plans and project budgets, project inception report, annual project report (APR), minutes of technical committees, minutes of steering committees, the UNDP monitoring and evaluation policy/guidance, recent project briefs, reports and publications, approaches to sustainability, and UNDP risk management strategy resource kit.

Observations

During all phases of the data collection process, i.e., interviews, field and office visits and discussions, the evaluators made observations in order to formulate objective views.  Special attention was paid to cases such as the physical state of project sites, quality of the work being carried out, management aspects of the project, financial aspects as it was closely related to project output, and operations of the project. In cases where doubts did exist, the evaluators cross checked by requesting clarifications from other informants.

Field trips and data analysis

The evaluators visited all of the project areas. In order to maximize the coverage of evaluation, evaluators were assigned to each of the project-related areas. Rural and urban communities were both visited. Data analysis was carried by the evaluators. Sorting of the responses under categories of interest were undertaken at the end of each day. In analyzing the data, the evaluators kept in mind the proposed project outputs, which would need clear responses in the evaluation report, to determine how well these outputs are being attained.

2. Evaluation on the work implemented by the National Project Management Offices and Liaoyang Sub-project

Project “Improved Water Resources Management and Drinking Water Safety in Rural Regions of China” was implemented by China International Centre for Economic and Technical Exchanges (CICETE) of the Ministry of Commerce of China (MOFCOM), in collaboration with UNDP, Coca-Cola China Beverages Limited (CCCBL), the Ministry of Water Resources (MWR) and local project authorities. The project has achieved satisfactory outcomes during its operation period. The National Programme Management Office (NPMO) was established to support and manage subtasks, and conduct promotion and coordination works at national level. It has also finished research tasks on water resources policy mechanisms, water resources management and drinking water safety in rural areas.

2.1. Project objective and design

National Project Management Offices 

The project objective is in line with the sectoral and development priorities and plans of the country. It is based on the economic, political, and environmental contexts of China. China is in its urgent needs to review and improve the integrated policy mechanism for science-based water governance, waterborne disease control, water resources management, and ecological conservation. This will be achieved by combining the development of policies and regulations, the implementation of laws and rules, and the advancement of standards and guidelines under various spatial scales impacting smaller and larger communities. A series of technical standards and associated regulations, as well as policy mechanisms will be advanced and developed for achieving safe and accessible drinking water systems in an economically feasible way through science-based measures. These measures are intrinsically reflected within the process of water-source conservation, water collection, water purification, and water supply in accordance with the requirements of a series of national policies, including, as noted earlier: “construction of new socialist countryside”, “build a well-off society in an all-round way”, “establish a harmonious society”, and “science-based development”.

The project design is evaluated to be satisfactory and suited to local and national development priorities and organizational policies. It focuses on a series of important water-supply and environmental problems in China’s rural communities and is also valuable to achieve the goals of United Nations Development Programme. The project’s aims and components are clear, practicable and feasible within the project’s timeframe. The activities were geared towards solving these problems through capacity building. Project outcomes are contributing to national development priorities and plans. 

The project roles were properly assigned during the project design. The project roles were in line with UNDP guidelines. The capacities of executing institution and counterparts were properly considered when the project was designed. The partnership arrangements were properly identified and the roles and responsibilities were negotiated prior to project approval. Counterpart resources (funding, staff, and facilities), enabling legislation, and adequate project management arrangements were in place at project entry. The National Project Steering Committee and National Project Management Offices (NPMOs) were established at project entry, aiming to. be responsible for project daily management and coordination, as well as providing guidance to project implementation agencies with respect to policy and technical issues. The Local Project Management Offices were established under the supervision of CICETE and UNDP and in coordination with NPMOs, to be responsible for overall implementation, management, reporting, dissemination, results and outputs. The Project Expert Groups were also established to provide operational and technical supports. The evaluators considered that the stakeholder involvement and the project management arrangements are highly satisfactory.

Liaoyang sub-project

This project is designed to solve the security issue of drinking water among rural residents, as well as address problems caused by river pollution and water resource shortage. The project successfully provided feasible technical solutions and developed efficient integrated community management model, by cooperating with local government, NGOs (Non-Government Organization) and other project stakeholders. According to the request, the project is based on the national policies in the water resource management, and basically satisfied actual requirement and demand for safe drinking water. 

Nanbali Village in Liaoning City is chosen to be the case study place according to local actual conditions. A sustainable development model on the management of water is proposed in this project, which fits the relativity and pertinence. And also, the schedule of the project is designed to conduct earlier survey, propagandize knowledge of water using, managing, and saving, and construct community facilities. This helps to ensure the maneuverability and effectiveness of the project. Finally, as for the expected output, a Rural Community Safe Drinking Water Technical Solutions Report is submitted. It offers a series feasible technical advice on protecting the source of drinking water and using water safely. A Security Manual on Rural drinking water is added in the appendix, which is direct at the operation parts, maintenance and management, helping guarantee the quality of water resource and drinking water.  Furthermore, the rural community makes process to be conscious about the meaning of corporation with the multi-participants. It shares the work with the local water resource interests group and finishes the job like the digging a deep well at the representative area. The project is completed on time effectively and efficiently.

Chinese Environmental Protection Century Tour, organized by the Ministry Land and Resource, the Ministry of Water Resource, the Ministry of Environmental Protection and the Ministry of Finance, has also implemented a train of comprehensive improvement like domestic sewage treatment and solid wastes management. Without doubt, this activity has pushed forward the implement of the related laws and regulations, as well as impelled to solve the important environmental problems. But, the project supported by Agency of Development helps the residents based on their livehood. And the reality that men’s survival depends on nature and the crisis of drinking water which directly determines human’s life helps guide the residents to have a conscious about the sustainability.

2.2. Project implementation and outcome

National Project Management Offices 

The NPMO’s primary task is to manage pilot sites depending upon needs at provincial, municipal, and county levels. The local PMOs were supported and supervised by the NPMO. The NPMO has provided, through CICETE to UNDP, periodic reports on the progress, achievements and results of the projects, outlining the challenges faced as well as resource utilization articulated in the annual work plan. The direct involvement and necessary support from provincial and regional government was combined with the project management from PMOs to enhance monitoring and evaluation activities. The independent third party technical advisory team has been working with the NPMO to avoid duplication of effort and to ensure integration of NPMO findings into the technical advisory team’s process of review, improve and chronicling of the project. Annual National Project Steering Committee meeting was held to evaluate progress, results and experiences during project implementation. The national project management office (NPMO) supported convening of the review meetings and assisted MWR, regional governments of Sichuan, Heilongjiang, Xinjiang and Liaoning to prepare annual program reports. This annual review ensured periodic evaluation and dynamic assessment on whether the approach and interventions produce the expected outcomes.

The NPMO initiated 7 research projects, including “Research on Evaluation on Drinking Water Safety Policy, Laws and Regulations”, “Research on Drinking Water Safety System”, “Researches on Water Source Conservation and Water Quality Improvement Mechanism”, “Research on Function and Organization Mode of Water Association”, “Research on Effect of Climate Change on Water Resources Management”, “Research on Sustainable Management and Operation Mechanism for Rural Drinking Water Project”, “Solution of Community Clean Drinking Water”. A series of studies were conducted for drinking water safety laws and regulations, as well as policy mechanism, including: (i) investigations and surveys on current policies and regulations of water-supply and drinking-water safety in national and international rural areas, (ii) researches on policy mechanism and regulations, and their effects related to drinking water safety in rural areas in the world, (iii) advancing laws, regulations, and standards related to the management of water resources and drinking water safety in rural areas, (iv) providing reports for policies, regulations, and technical standards for water resources management and drinking water safety in rural areas in China, (v) facilitating community engagement in water policy dialogue and water resources management, etc. All of these were expected to provide policy alternatives and suggestions for decision makers.

The project promotion, training and academic activities were carried out among relevant departments/authorities by management/technology staffs. A number of field trips and investigations were organized in pilot areas. Project website was well established. From 2007 to 2010, a series of activities were initiated and undertaken. These activities were successful as reviewed by the evaluators and effective for achieving the proposed outcomes. Meanwhile, a number of demonstration sites were proposed and established by the national and local project management offices, such as sewage treatment plants, green agricultural demonstration projects, rainfall collection and clean systems, water supply pipeline network extension projects, ecological restoration areas and ecological agricultural park. The evaluators considered these were very cost-effective for completing the project, and were particularly useful to local communities. 

The following reports were presented as the results of research tasks studied by NPMO: ‘Study on the Management Corpus in the Rural Drinking Water Project of China’, ‘Research on Water Price Framework in China’s Rural Drinking Water Project’, ‘Source Water Protection Strategies of Drinking Water Project’, ‘Management Mechanisms and Strategies for Emergency Water Supply in Rural Regions of China’, and ‘Probing into the Socialized Service System of Drinking Water Project in Countryside’. 

The project ‘Study on the Management Corpus in the Rural Drinking Water Project of China’ was conducted by Beijing IWHR Corporation. This program analyzed the application conditions of different management subjective models of rural drinking water projects and current problems existing in management subjects and mechanisms. It provided the rural drinking water project management subject model adapt to national conditions of China, including management model of drinking water project for different scales and different investigators, centralized water supply management, water plant management, and management participated by water user et al.. In the project ‘Research on Water Price Framework in China’s Rural Drinking Water’, investigations and surveys were conducted on current policies and regulations of water rates system in national and international rural areas. Applicable tools and methods were developed for ensuring rural drinking water price. Management mechanism was explored for China’s rural drinking water price. Suggestion was provided for water collection, management and price supervision mechanism in China’s rural drinking water. Project ‘Source Water Protection Strategies of Drinking Water’ found out the problems existed in the rural source water protection and its reasonable countermeasures. The rural drinking source water monitoring framework has been built according to the actual circumstance. Pollution characteristic of rural source water has been investigated, combining with the case study and demonstration, and put forward a series of easy, suitable, and cost-low pollution control technique. The framework of the eco-compensation was also set up for rural drinking water sources from the view of rural source water protection and rehabilitation, and the maintenance of its sustainability. Project ‘Management Mechanisms and Strategies for Emergency Water Supply in in Rural Regions of China’ provided guideline for governments to make out warning and emergency plan. Capability construct of emergency water supply of rural area include many aspects, for example, consummating of legislation of mechanisms for emergency water supply,  foundation of inspecting and warning system, education and propagandize about drinking water wholesomely, forming compensate system for pollution. The knowledge about panic emotion, medical treatment and timely information release are also researched in this project. These are new methods to weaken the influence and suffering in the accidents. Project ‘Probing into the Socialized Service System of Drinking Water Project in Countryside’ acted rural drinking water project socialization service system as a focus, analyzed present situation of rural drinking water supply project, demand status and contradiction between supply and demand, described the problems in technical service system, management service system and material supply service system of rural drinking water project, put forward organization form, operation mechanism of rural drinking water project socialization service system and its service system construction proposal, and gave the preliminary framework of incentive mechanism and participatory management of rural drinking water project socialization service system.

Establishment of Public Private Sector Partnership (PPP) for improving access to safe drinking water supply and sanitation is one of key innovation of the project. During the project implementation, the project successfully established partnership among governments at all levels, civil society organizations and private sector for improved access to safe drinking water supply and sanitation. 

Public Private Sector Partnership is evidently reflected in the close cooperation with Coca-Cola China Beverage Limited (CCCBL), which is not only playing its role as sponsor of project, but also a practitioner and partner throughout the whole implementation. Coca-Cola China Beverage Limited, as a member of the Project Steering Committee, provided financial support for projects and technical, organizational assistance. After years of close co-operation to improve water management in rural China, to improve drinking water safety, the establishment of a wide range of partners and other aspects of the water angle, multi-level exploration and demonstration, these projects has achieved satisfactory results. In collaboration with CCCBL, CICETE, MWR, UNDP and local governments successfully held an inception meeting, celebrating ceremony of World Water Day 2008 and 2009, undertook a series of activities related to school drinking water hygiene in Xinjiang and Sichuan, carried out clean drinking water solutions for communities in Liaoyang, and conducted many researches on sustainable management mode and operation mechanism for rural drinking water project. All these practices well gears with project theme and objective with specific concerns on communities and schools, their participation into and rising awareness of water safety. Tangible changes and benefits have been seen. 25,000 school children and teachers in Sichuan and Xinjiang have already benefited from the public-private partnership. Meanwhile, PMOs and CCCBL push the development of Corporate Social Responsibilities (CSR) forward and intend to encourage more enterprises to participate in the process of improving drinking water safety and water resources management in rural regions together. The evaluators believed that these were successful and meaningful.

Liaoyang Sub-project

Pre-study and indicator system design

The Liaoyang Regional Water Resource Research Outline was finished in September 2008 when the project participants held the start-up meeting of the project. The regional pre-study was conducted in October and November with local partners. The regional complementary research was conducted in December, when the “Rural Community Water Resource Status Baseline Research and Indicator System Design” report was submitted, and the evaluation indicator system and evaluation plan were confirmed. Report identified the Nanbali village, Shuguang town, Hongwei district, Liaoyang city as the demonstration site for the technical implementation.

Community capacity building of Nanbali villiage

A series of community capacity building activities such as participatory research, advertisement and seminars were conducted with regard to drinking water safety and water resource management Since April 2009. The drinking water history and management problems were studied, and the residents had discussions with the organization on the current situation of water management and tried to solve the problems in process.

The main effect of community capacity building was represented in two ways: i) positively influenced local government officials, and made them understand better about ideas and methods of Safe drinking water in rural community water resource management. ii) Encouraged local village people. This was the first time for village people participation in process of drinking water supply, which altered the traditional situation that the government decides everything without the participation of civilians.

In April 2009, the Community Clean Water-Future Forum was held in Liaoyang regarding to rural region drinking water safety and water resource management. The officials and civilians of the case villages, Environmental Protection Bureau, Water Bureaus and other related stakeholders as well as NGOs, firms and institutions took a discussion together about the status and problems of rural drinking water safety and water resource. Successful experiences of other regions were introduced, and a common goal was established. Through these activities, mutual benefit analysis of the problems facing local water resources was made and relevant action plans were formulated.

The discussion had positive influence on all stakeholders, and enabled the government departments other than Water Bureaus, to know about the status of local rural drinking water safety and water resource comprehensively, and discuss what they could do in the future. The Environmental Protection Bureau that was responsible for the case village made the “Rural Drinking Water Source Protection Plan of Hongwei district”.

Assisting the key stakeholder of the project, Liaoyang Environmental Protection Bureau Hongwei Branch completed the research on environmental status of drinking water source in rural regions of Hongwei, and made regional water resource plan in April 2009.

Specialists were organized to assist local water resource stakeholders to develop a regional water resource management plan. By doing this, three goals were achieved: i) to have the local population understand current water resource problems and aware water safety, water resources and water environmental protection; ii) to provide an interface for local community and incoming support; iii) to drive the entire community to pay attention to water quality, water resources and water environment protection to ensure the sustainable development of water safety.

During Jan 2009 and April 2009, the construction of the deep well for drinking water was confirmed with local partners, and the demonstration project was planned in Nanbali village, Shuguang town. Construction, management, supervision, financing, tendering and other procedures were completed. The construction began in May and main project was finished in August, and the pipeline project was finished in October.

Through demonstration, a modern water supply system to improve drinking water standards was established, to ensure the safety of drinking water, and also to improve the water quality of the environment.

Drink Water Safety Technical Solution 

In May 2009, in association with Harbin Institute of Technology, CCDI conducted in-depth studies in Shuguang town, Liaoyang county and Dengta district, through collecting information such as economy, society, hydrology, geology and water resource, especially the effluent quality data of the wells in Shuguang town. Samples were taken at some wells, and tested in the labs of Harbin Institute of Technology. The Pre-study Report for Rural Community Drink Water Safety Technical Solution was submitted, stating brief problems encountered during the research, water resource distribution and water quality, and presented a preliminary drinking water safety solution. 

Based on early basic research and data collection, from the guarantee of two aspects- water quantity and quality, drinking water source protection, water supply tube wells and pipe network maintenance, and technical measures for existing and potential water pollution were all considered to propose the economically feasible technical solutions.

In association with FDI, CCDI made two presentations at Community Clean Water Future Forum, and made a Q&A regarding to water safety and water management. Both of them enhanced the awareness of drinking water safety, water-saving and environmental protection of local residents.

By implementing the demonstration drinking water project with Harbin Institute of Technology, CCDI submitted the Project Completion Report for Rural Community Drink Water Safety Technical Solutions, which proposed a series of feasible technical solutions for drink water safety and source water protection. A Rural Drinking Water Safety Manual was attached as a guideline for the operation, pump pipelines, maintenance and management of drinking water well to ensure the quality of drinking water.

Project summary and experience spread

The project summary was conducted. In the capacity building report, advices were given to government departments, NGOs and research institutes. In June 2009, an interim project audit meeting was held by the PMO(Project management office). In October 2009, a site inspection was held by the PMO. Work is done well according to the original plan trough 2010.

The project is well in accordance with the schedule and the implementation evaluation indicators have been fundamentally realized. The project is high in effectiveness; the regional water resource management plan and action plan are formulated; the demonstration deep well construction is established and economic and feasible technical solutions to drink water source protection is proposed. In the view of direct and indirect benefits, this project: i) makes the local population understand current water resource problems and aware water safety, water resources and water environmental protection; ii) provides an interface for local community and incoming support; iii) drives the entire community to pay attention to water quality, water resources and water environment protection to ensure the sustainable development of water safety. This project has a positive influence on national and local policies, exploring a rural community-based, community-involved integrated management mode, which set up a model for the relevant institutions to make policies and measures. This project has enhanced the awareness of drinking water safety, water-saving and environmental protection of local residents, jointly confronting the challenge of drinking water safety due to river pollution and water shortage. 

2.3. Project management and efficiency

National Project Management Offices 

Project management and efficiency has been reviewed with respect to the delivery of inputs, assumptions made, status of achievement of activities, project timing, budget and expenditures. Project implementation has been in concurrence with project design and management arrangements. Monitoring systems have been well established in the project. Monitoring tools have been properly adopted, providing the necessary information and involving key partners in the project. Regular on-site visits were carried out. The project inception report was well prepared. Annual and quarterly reports, work plans, financial reports, technical reports, field reports have been produced methodically. Monitoring and evaluations have been carried out in a satisfactory manner. A series of monitoring visits were undertaken to assess program progress and results. Annual National Project Steering Committee meetings were held as scheduled to evaluate progress, results, experiences and lessons. CICETE provided annual reports on the progress, achievements and results of the whole program, outlining the challenges faced in program implementation as well as resource utilization as articulated in the annual work plan. All annual reviews and evaluations have indicated a high degree of satisfaction with project implementation.

The project has made use of skills, experience and knowledge of appropriate government entities, community groups, private sector, local governments and academic institutions in the implementation and evaluation of project activities. Close relationships have been established between partners. Local stakeholders actively participated project management and decision-making. The logical framework has been consistent with the project’s objectives. A series of activities were designed and undertaken, which were in consistent with the project’s objectives.

Project review and assessment management arrangement were reasonable. NPMO made effort to give active assistance to conduct basic research, design drinking water safety technology and hold timely discussion, exchange, assessment, and promote the whole project to work smoothly and orderly. In terms of management capability, project members were clear in responsibilities, actively playing coordination and leadership roles. Project documentation was organized well by the archive provisions. NPMO conducted closely internal monitoring on the important project documents and results. Facilities and equipment are in good condition, and fully utilized. All the serial numbers and records supplies have been checked in accordance with initial records. Partners, stakeholders were in close coordination and cooperation, sharing information and successful experiences. NPMO conductors also have made timely risk prediction to prevent incidents.

Liaoyang Sub-project

This project has selected Hongwei district, Liaoyang city as demonstration districts and Nanbali village, Shuguang town as the subject investigated. Review and assessment management arrangement are scientific and reasonable. PMO has made every effort to act as the important bridge of connection, gave active assistance to conduct basic research, designed drinking water safety technology and held timely discussion, exchange, assessment, and reporting to promote the whole project to work smoothly and orderly. 

In terms of management capability, project team members are clear in responsibilities, actively playing coordinating and leadership roles. Project documents are preserved well by the archive provisions, and the PMO has conducted closely internal monitoring on the important project documents and results. Facilities and equipments are in good condition, all well and fully utilized. All the serial numbers and records supplies have been checked, in accordance with initial records. Project members have carried out design, development, review and necessary and timely records for each activity. The officials and civilians of the case villages, environmental protection bureaus, water bureaus and other related stakeholders as well as NGOs, firms and institutions take a discussion together about the status and problems of rural drink water safety and water resource. Partners, stakeholders are in close coordination and cooperation, share information and successful experiences and explore a sustainable model for rural communities. PMO conductors have made timely risk prediction to prevent incidents, realizing their adjustment capacities and problem solving abilities.

2.4. Summary

Main achievements

National Project Management Offices 

With great efforts of NPMOs and the other project partners, a series of activities were carried out in the past years, focusing on construction of management organization, implementation of basic investigation, design and implementation of project tasks, development of grass-root capability, establishment of demonstration projects, propaganda, education and public participation. The management organizations were established (including the National Project Leading Group, the National and Local Project Management Offices, and the Project Experts Group). During the implementation of the project, the executive & management mechanism and public services situations in China rural areas were comprehensively analyzed, the  management modes of drinking water projects were investigated in typical rural areas, the strengths and weaknesses of each management modes were summarized, and suggestions for the running and management of rural drinking water project were advanced. 

A series of researches were successfully conducted on the following aspects: drinking water safety in rural areas, water resource management policies, models and mechanisms. Demonstration projects related to rural drinking water, eco-agricultural and ecological restoration were constructed. A series of training and workshops were organized for decision makers and multiple levels of staff. The whole society, including schools and communities, were positively involved in the water conservancy, the drinking water safety and the public health education. 

Project outcomes are satisfactory with respect to relevance, effectiveness, and efficiency. The project’s outcomes are consistent with the focal areas, operational program strategies and country priorities, and are commensurate with the project objectives. This project is considered to be potentially very important for China using past experiences and expertise to further develop methodologies that can be widely applied throughout the country. The project partners have been collaborating together closely and the partnership has been appreciated by all parties of the project. The evaluators believed that as the result, the government has gain more design and implementation process related experiences. A better water management contributes to the achievement of the various Millennium Development Goals (MDGs). The final project results were indeed helpful in dealing with water crisis, and improving people’s livelihood, sharing outcomes from reform and opening-up and water resources development over the whole society, as well as creating a human-water harmonious civilization.

Liaoyang Sub-project

This project selected Nanbali village, Shuguang town, Hongwei district, Liaoyang city as technical implementation demonstration sites. Through a lot of research, discussion, project reports work, a series of evaluation indicator system and evaluation plan have been constructed. Through community capacity building, the mindset and capacity of water resource management have been improved. Through regional water resource management seminars with relevant stakeholders, regional water resource management plan and action plan are formulated, and the demonstration deep well construction is also supported. Based on previous study and data collection, economic and feasible technical solutions to water source protection was proposed; this can assure water volume and quality, as well as enhancing the awareness of water-saving, water safety and environmental protection. 

Issues and analysis

National Project Management Offices 

Due to some unexpected factors, the plan of visiting abroad for studying advanced rural drinking water technologies was forced to delay. Studies regarding this area were strengthened from then on. Finally the project caught up with the schedule and fundamentally achieved the objective.

Due to the serious vandalism incidents in Xinjiang in 2009, the summary of school drinking water activities was extended. Related activities were postponed to 2010, which generally realized the intended objectives and enhanced the awareness of drinking water safety and environmental protection of primary schools.

Liaoyang Sub-project

The management proposal for drink water management was finished, however, for some reason, the water management system of the case villages would need future developments. 

Since it was the first time for the local stakeholders of Liaoyang to know about the ideas of community participation, it would take some time for them to develop the groundwater resource planning and to form a mindset of multiple participations. 

Recommendations

We recommend that MWR, CICETE and UNDP continue to provide strong leadership of the Steering Committee, and strengthen cooperation with the partners on the communication, coordination and cooperation (3Cs). The evaluators are deeply impressed by the close and effective 3Cs among project partners. However, in the post project period, the dissemination and spreading of results should better call for closer 3Cs at the national level. We also recommend CICETE and NPMO to organize specific management training and workshops for local NPD and staff. Local PMOs’ capacity building should better be further enhanced in future. 
3. Evaluation on the work implemented by Heilongjiang (Shuangcheng) Sub-Project Management Office

3.1. Project objective and design

The objective of this sub-project is to establish an effective protection and control scheme for non-point source (NPS) pollution, and to ensure the safety of rural drinking water. Various activities were carried out focusing on the following aspects: i) conduct training for farmers to help them in participating management, help found farmers’ association in water management; ii) construct farmer-dominated water pollution control pattern to protect rural water source and ecological environment, through promoting pollution control technology for NPS pollution; iii) protect water environment from non-point pollution, by recycling solid wastes; iv) implement water treatment projects to cut off the water pollution into Songhua River, and ensure drinking water safety; and v) establish information system for NPS pollution control and drinking water safety to provide effective decision support.

Overall, the objective of this sub-project was set with adequate accuracy and necessity. It met the rural people’s urgent needs in NPS pollution control and drink water safety and in line with China’s national strategy in water resources management. 

The implementation of various activities was generally proved to be necessary and effective in fulfilling the project objective: Workshops, trainings, and water association played a significant role in enhancing management capacity; Pilot projects demonstrated the importance and applicability of technological measures. The expected outcomes of the project and the evaluation indicators were suitable, measurable and feasible.

The sub-project was carried out according to the work plan. The progress plan was set in a practical and applicable manner. During the implementation, annual plans were drafted every year. To ensure the successful implementation, quarterly reports were required to assess the project progress. Except the minor adjustment of a few activities’ schedule, the project was very satisfactorily completed. 
One unique characteristic of this UNDP project was the farmers’ capacity building in water resource management and NPS pollution control. Water associations, workshops and various activities played an important role in this progress. Besides, the partnership strategy in the project included international, national, local, institutional, technical and private commercial partnerships. The successful implementation of the project lied on the development of effective partnerships between the different agencies at these multiple levels. 

3.2. Project implementation and outcome
Capacity building activities

During the implementation of the UNDP Shuangcheng-subproject, a series of project activities were carried out successfully according to the project plan. Project activities include pilot project construction, management capacity building and relevant training and seminars. Till now, all the indicators have been realized.

In chronological order, these activities were carried out. In the first year, an investigation for current policy, strategy and mechanism on non-point source pollution management was undertaken by the experts from Northeast Agriculture University (NEAU). The investigation report containing insightful suggestions was finalized in the same year. Besides, four research projects, which cover the solid waste management, non-point source pollution control, early warning strategy and decision support system, were carried out with the coordination of international and national experts. Effective research approaches and optimal management schemes were proposed in these research reports. Meanwhile, many project activities were carried out to educate the public and propagandize technologies. A lot of public survey forms were sent out to urban and rural residents of different areas, and the survey data were collected before January 15, 2008. The public survey reflected a lot of useful information about the current knowledge of local residents and offered solid support for model development. 

To increase people’s awareness of drinking water safety and water resources management, 26 trainings and workshops were given by Shuangcheng PMO and Shuangcheng Water Resource Protection Association for communities. Among these trainings and workshops, four were given by international and national experts regarding project outcome training, one was given for management staff of enterprises, two were given for PMO and relevant staff, three were for communities, two were field trip trainings, sixteen were rural subjective trainings. A total number of 2318 people were involved in the training, including 185 PMO staff or administrative personnel, 120 enterprise management personnel, 450 community members, and 1563 farmers. Women accounted for 27% of the trainees. Details are listed in Table 1.

Table 1. Training activities in Shuangcheng

	Time
	Topic
	Number of beneficiaries

	Dec 19, 2007
	Project Management
	136 participants from related governments and organizations, and representatives from 24 townships and 6 communities

	Jan 23, 2008
	Protection of water sources and drinking water safety
	312 residents and community representatives

	May 17, 2008
	Non-point source pollution control and drinking water safety
	88 technology backbones of agriculture production from 9 towns and 10 villages

	Sep 4, 2008
	Country environment protection, management and protection of water resources, country legislation construction, and new socialist countryside construction
	190 farmers from Yanfang Village Qingling Town of Shuanchen city

	Nov 30, 2008
	Rural gas utility technical training
	107 people from Qingmin Village, Qingren Village, Dongsheng Village and Qingling Village

	Dec 3, 2008
	Productive usage of cow dung to make mushroom cultivation techniques
	83 farmers from Dongguan township

	Dec 22, 2008
	Agricultural production and ecological protection, green and organic vegetable production techniques
	Vegetable farmers from Shuangcheng Town

	Mar 12, 2009
	Source of drinking water pollution in the environment to rectify Bacteria and enzymes to combat the technical training
	174 people


A training program on Project Management was held by UNDP in Shuangcheng City (Table 1). 136 participants from related governments and organizations and representatives from 24 Towns and 6 communities got benefitted from this training activity. The project offices organized a rural water resources association with 130 members (40% were female) via a participatory approach. Inaugural meeting was held on December 18, 2007. After that, a workshop on rural NPS pollution and water safety in Songhua River Basin was given out by four instructors from NEAU. Over 3000 dissemination materials were sent out during the workshop. The workshop was very successful -- many participants brought the education materials to the communities and disseminated the related knowledge and techniques to the local residents.

In the second year of the project (2008), more training programs and public participation activities were carried out on the basis of the previous program progress. On January 23, 2008, training of water resources protection and drinking water safety was held, in which 312 residents and community representatives participated. By the second quarter, a series of training programs were designed on the non-point source pollution control and drinking water safety (Table 1). A total of 88 technical instructors in the agriculture production from 9 towns and 10 villages in Shuangcheng took part in these training programs. Meanwhile, composition contests were held for students in elementary schools to enhance their environmental awareness of water resources protection. Seventy-five percent of students took part in the composition contest which was named as “To Protect Environment, To Save Water”. Several excellent articles were selected from the composition contest and an award ceremony was held by Shuangcheng Water Resource Protection Association on May 7, 2008. This composition contest was very successful in disseminating the knowledge of environmental protection in the youths. 

In the third quarter of 2008, the Water Resources Protection Association of Shuancheng city held a series of promoting activities at the Siye Enterprise Square from September 1 to 5. Many people were involved and their awareness of water resources protection was greatly improved. Another effective access to the public education was through the construction of website. The project website (www.scundp.cn) was set up at the same time, which contains a lot of information about the NPS pollution control and drinking water safety of Songhua River Basin. Furthermore, some other training activities started. On September 4, the division head of bureau of legislation Heilongjiang province Liuxilin and the secretary of Tuanjie town Daowai district Harbin city Xuzaishan were invited to train over 190 villagers in Yanfang village Qingling township of Shuanchen city. The training was mainly about the country environment protection, the management and protection of water resources, the country legislation construction, and new socialist countryside construction (the first one of training series in 2008).

The main training activities were organized by the PMO in the fourth quarter of 2008 (Table 1). On November 30, 2008, "rural gas utility technical training" was held in Qingmin hall, East Village town, Shuangcheng city (the second one of training series in 2008). On December 3, 2008, a training of "productive usage of cow dung to make mushroom cultivation techniques” was held in Dongguan Conference Room (the third one of training series in 2008). On December 22, 2008, several experts at Geography and Agro-ecology were invited to provide trainings for vegetable farmers on agricultural production and ecological protection, green and organic vegetable production techniques (the forth one of training series in 2008). 

Meanwhile, a series of activities were also achieved by the Shuangcheng Water Conservation Association. On October 17, 2008, Shuangcheng Environmental Protection Bureau as an union member of Shuangcheng Water Resource Protection Association conducted relate policies and legal knowledge training in Shuangcheng Exhibition Center for enterprise management personnel, Shuangcheng Mayor who is in charge of environmental protection, township environmental assistants and other 113 people. On December 2, Shuangcheng Water Conservation Association and Shuangcheng Municipal Corporations held the activities of “Twenty-first Shuangcheng Youth Science Winter”, and launched commencement ceremony for "Protection of Water Resources". From mid-November to December, in order to awaken students’ sense of water crisis, a campus theme week named as "Drip cluster to achieve hope" was launched by Shuangcheng Water Conservation Society and Handian Middle School. From December 2nd to 15th, Shuangcheng Water Conservation Society, Shuangcheng Galaxy Children's Art School and Shuangcheng Fourth Secondary School jointly organized activities of theme painting "Drip cluster to achieve hope".

In the first quarter of 2009, Shuangcheng pilot projects took part in the activities of the three rural areas, to carry out promoting activities in Chaoyang Rural Society District. Shuangcheng UNDP projects disseminated relevant posters and promotional materials on water conservation to advocate water conservation and water safety. Shuangcheng UNDP project and the Qingling township co-sponsored the "source of drinking water pollution in the environment to rectify Bacteria and enzymes to combat the technical training" in the Yan Fang Village of Qingling township.

Besides all these training and public activities, significant progresses were also made in the related research work. Harbin Normal University has submitted the report of “Making policy suggestion on non-point source pollution (NPS) management” and the research report of “Related current policy, strategy and regime of NPS management”. An expert group evaluated these research reports in the third quarter. The achievements made in the project were highly praised. Three research projects (“Non-point source pollution assessment and management research of Shuangcheng City, Heilongjiang Province", "Non-point source pollution early warning and response system of Shuangcheng in Heilongjiang Province ", and " Non-point source pollution control expert decision support system of Shuangcheng city GISSWAT ") were completed by the international experts in 2008. These projects passed the national project assessment with high qualities.

Demonstration projects

A group of Green Agriculture Demonstration Projects was also initiated in Xinshan country, Shuangcheng. Three demonstration pilot projects were carried out to solve the problems of agricultural NPS pollution, rural drinking water safety and resourcification of farming organic solid waste, respectively. The related project website was set up and many software modules were developed to support the decision making. The achievements of the demonstration projects are summarized as follows:

Wastewater treatment plant
The wastewater treatment plant in Shuangcheng has already been in operation, and the drainage system has also been constructed. The wastewater treatment plant has a daily treatment capacity of 30,000 tons, which is sufficient even for the future population expansion. The plant is equipped with advanced monitoring equipments, which examines the water quality of daily outflow. The current condition of the monitoring system shows that the monitoring frequency and data quality can meet the standards, and the monitoring results can exactly respect the outflow water quality from the wastewater treatment plant. The monitoring results indicate that the treatment facilities are making great efforts to the water quality improvement. Figures 1 to 4 demonstrate the comparison of water quality between inflow and outflow regarding COD, suspended solids, total nitrogen and total phosphorus. It shows that the sewage water get substantially treated, especially for the COD, suspended solids and total phosphate. The treatment of nitrogen is still satisfactory in consideration of the treatment technique. The running of the treatment plant has significantly reduced the municipal waste water flow into Songhua River, and thus greatly helped prevent the NPS pollution in the region.
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Figure 1. Comparison of COD level (left)

Figure 2. Comparison of suspended solids level (right)
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Figure 3. Comparison of total nitrogen level (left)

Figure 4. Comparison of total phosphorus level (right)

The development of the wastewater treatment facilities in Shuangcheng brings huge benefits to the economy, environment and society. First of all, the situation that there are not any wastewater treatment facilities in Shuangcheng has been totally changed. The water quality in Lalin River has been greatly improved. The environment in the city, especially in the area along the river banks, has been totally changed with a new look. It is also an important action to alleviate the problems of water pollution in the Songhua River Basin. Second, the construction investment not only contributes to the development of construction industry, cement industry and many other basic industries, but also accelerates the economic development in the Songhua River Basin. Third, the treated water from the wastewater treatment plant can be reused for irrigation. This will greatly help reduce the withdraw amount from groundwater of the city and thus relieve the groundwater level dropping. Furthermore, the residue sludge from the treatment process can be used as ecological fertilizer, which will lead to considerable economical benefits in the agricultural production. In brief, the construction of wastewater treatment plant in Shuangcheng has a positive influence and long-term impacts on the development of a sustainable and environment-friendly society.


Since the water resources in North China are scanty, the problems of water pollution are very common in many cities. The successful experiences of wastewater treatment plant construction project in Shuangcheng are of great reference for the other cities in North China. The development of wastewater treatment facilities could effectively protect the limited water resources and increase the reuse of wastewater, and eventually bring both short-term and long-term benefits to the local economy, environment and society.

Green agriculture demonstration project
The green agriculture demonstration project introduced an effective and economical approach to treat the agricultural solid waste. Since the related techniques are simple to learn, the farmers can handle the treatment process easily by themselves. The earthworm feces are a kind of manure with high quality, which is proper to plant flowers, vegetables, grass and trees. The earthworm feces produced in the project can replace part or all of the chemical fertilizer needed for the agricultural plating and help produce organic foods and vegetables. This reduced the utilization of chemical manure and cut the planting costs. Through using the organic manure produced by earthworms, the soil fertility was substantially enhanced, and the quantity and quality of the farm production was significantly improved. Earthworms reproduce very frequently. 

To stabilize more cow droppings, more earthworms need to be reproduced and to be used in future as feeds. With the awareness of developing ecological agriculture and protecting the environment being incubated in the farmers, they learn to reduce and avoid the agricultural non-point source pollution and protect the drinking water through the implement of the demonstration project. The project achievements also provide valuable experiences for developing cyclic economy and organic agriculture. 

However, there are also some difficulties need to be tackled. For example, in winter, earthworms are hard to survive under outdoor temperature. Therefore, some greenhouses need to be built in order to keep them alive, which will require large amount of investment, and occupy large areas of farm lands. Besides, it is not a quite efficient way to treat large amount of cow droppings. For example, one cow may generate about 25 kg of cow dropping each day, which means five cows will fill a green house of 100 m2 for one year. Even though this method is an ideal way to utilize cow droppings, a more efficient technique is of great significance to be introduced for areas with cold winters.

Methane utilization project

The Methane utilization project was commenced in July 2008. Now the methane facility and the corresponding constructions have been completed. The methane supply system was put into use, with organic fertilizer being produced. Some samples of produced organic fertilizer have been used in the demonstration plaiting area. The organic fertilizer was proved to be efficient in the planting process of vegetables and watermelons. 

To adapt the cold weather in winter, the pilot project constructed two buildings of green houses (400 m2 each), four sets of solar energy warming system and pipes with total length of 3000 m. These facilities were constructed for increasing the methane production, creating warm environment for planting vegetables in winter, and conducting methane safely. This is a pilot to test the applicability of the new approach of methane utilization, through which, the objective of energy reuse and environment protection could be achieved. Since the energy shortage is a common problem in many rural areas of China, the Methane Utilization Project has provided a demonstration of energy reuse and exerted certain influences on the development of rural economy. As shown in the Figure 5, it has been acting as an in-situ training site for the local farmers.
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Figure 5 Methane utilization project in Shuangcheng City

Roles of expert team and UNDP

During the implementation, the PMO invited national experts from the Northeast Agricultural University and Harbin Normal University to the project team. The experts contributed their expertise in project planning, executing, assessment, and other supporting works. By reviewing both national and international similar projects, the expert team designed the most suitable approach for Shuangcheng City. 

The UNDP project has played a leading part in NPS pollution controlling, water resource protecting and sustainable developing for the City of Shuangcheng. Beneficiaries of the project have shown their appreciation for the great contributions from UNDP and its involved experts in both financial and expertise aspects. Through the conduction of this project, many people are aware of the UNDP’s mission and operation, and have shown welcoming attitudes to it.

3.3. Project management and efficiency

During the implementation of the project from 2007 to 2010, the project management offices (PMO) in Heilongjiang Province and Shuangcheng City showed their outstanding capability in the project management and made significant achievement. The major work proposed in the project AWP was finished and demonstrated positive influences on the society. 

The implementation of the project involves provincial government, municipal government, and local residents. The excellent cooperation among different stakeholders ensured the successful completion. Provincial Steering Committee with the leadership of Deputy Director of Heilongjiang Department of Science and Technology was established in 2007. At the same time, two levels of PMOs were also set up both in province and city levels, and the mayor of Shuangcheng was appointed as the director of city PMO. During the implementation, the PMO of Heilongjiang Department of Science and Technology was in charge of the project setup, instruction and inspection; the Shuangcheng PMO was in charge of the conduction of the projects and undertook responsibility for the province PMO, which undertook responsibility for the national PMO CICETE. Meanwhile, The PMO opened separate bank accounts for the funds obtained from UNDP, set up specific accounting books, recruited qualified accountants, and maintained regular accounting and financial operations and reporting systems for the projects. Overall, the members of the project team could take charge of their duties satisfactorily. This management pattern greatly helped ensure the efficient and effective fulfillment of the project.

Project documentation (administrative report and financial record) were well prepared and kept. Quarterly reports and annual reports of the project review were submitted in time and available on the web (www.ruralwater.net.cn). Facilities and instruments were all in good conditions and were in fully running status. Serial numbers were labeled properly, and operating histories were record satisfactorily.  

Project activities were well designed, developed, summarized and documented in time, according to the implementation requirements. The various activities regarding to water pollution control technologies and relevant advertisement were all assigned to related city departments who had sufficient capability in directing similar activities. For example, as for Capacity Building/ Training, the Project Management Offices held various training and specific subject activities. Each activity was well designed, developed, summarized and documented as required. Many activities were held in cooperation with schools, women’s associations and some farmers’ organizations. This organization pattern got more people involved in the project and thus extended the influence of the project. 

Project management offices could also conduct satisfactory internal monitoring on the project implementations, documentations and results. For example, in December 2008, tripartite review was held to make audit on the implementation of Shuangcheng project from 2007 to 2008, and an agreement upon the annual work plan of 2009 was made. Thereafter, in the first quarter of 2009, a comprehensive summary was drafted to conclude the problems existing in the conduction of the project, when a work plan for the year of 2009 was formulated. In June 2009, an international expert and a national expert were invited to assess the implementation progress, as the mid-term evaluation. On December 2010, the final evaluation was carried out. 

Project management offices had frequent communication and information-sharing within the project implement partners and with other sub-project teams. The inception meeting was held on September 13, 2007. The domestic study tour on demonstration project of wastewater treatment factory was carried out before December 2007. Meanwhile, the investigation team from the Shuangcheng Technology Bureau conducted 11-day research in Yunnan Dianchi Lake and Erhai. The communication activities between Xinjiang and Heilongjiang provinces were held in the Xinjiang Ecology and Geography Research Institute in October, 2008. The project team also had frequent communication with universities, such as Haerbin Normal University and Northeast Forestry University; and invited international expert Dr. H.W. Lu to make a report on “Decision-making supporting system and drinking water alert” In August, 2008. The technical advisory team played a very important role throughout the project management and implementation.

The management pattern of this project is interactive and effective. The management experience from this project could provide valuable references for national and provincial and local government of China. This project could be considered as an example of environmental friendly development and could be introduced to the many provinces with similar NPS problems in Northern China.

3.4. Summary

Main achievements
According to evaluators’ findings, during the implementation period of the project (2007-2010), the project implementation in Heilongjiang is generally successful and satisfactory. Project activities in Shuangcheng City are all relevant to the proposed project outputs and objectives; the proposed project activities have been successfully carried out according to the schedule of the project plan.

Under the leading of UNDP and CICETE, Heilongjiang Province established the PMOs in three different levels: Heilongjiang province, Haerbin City and Shuangcheng PMO. These offices are in charge of the implementation and management. This management pattern greatly helps ensure the efficient and effective fulfillment of the project. The project team also has frequent communication with universities, such as Haerbin Normal University and Northeast Forestry University. Significant progresses were made in the related research work. The project work finished by Harbin Normal University passed the expert evaluation. Three research projects were completed by the international experts also passed the national project assessment with high qualities. The technical advisory team played very important roles throughout the project management and implementation.

Three demonstration pilot projects were carried out to solve the problems of agricultural NPS pollution, rural drinking water safety and resourcification of farming organic solid waste, respectively. These three demonstration pilot projects in Shuangcheng setup a example for tackling three typical environmental problems in rural areas of China: water pollution, agricultural solid waste, and energy shortage. The demonstration projects have very important effects on the environment protection and economy development in other areas of China. The wastewater treatment plant and the drainage system in Shuangcheng have been in use. The plant is equipped with the necessary monitoring apparatus, which will guarantee the quality of outflow water. Treated water will be reused in future. This will greatly help the city withdraw less ground water and significantly control pollutants from flowing into Songhua River. The green agriculture demonstration project introduces an effective and economical approach to treat the agricultural solid waste. The project achievements also provide valuable experiences for developing cyclic economy and organic agriculture. Biogas utilization project has been completed. This project will lead to a new approach of biogas utilization to achieve energy reuse and environment protection. 

As for Capacity Building/ Training, the Project Management Offices have held various training and specific subject activities. Each activity was well designed, developed, summarized and documented as required. A series of training programs were designed on the NPS pollution control and drinking water safety, and were carried out to instruct the public, in the manners of public survey, workshops and educational materials dissemination. Many of these activities were held in cooperation with schools, women’s associations and some farmers’ organizations. This organizing pattern got more people involved in the project and thus extended the influence of the project. Besides, a project website (www.scundp.cn) about NPS pollution control and drinking water safety was also set up. Shuangcheng Water Conservation Association was also founded, and played an important role in promoting NPS pollution control and drinking water safety. 

Project documentation (administrative report and financial record) were well prepared and kept. The facilities and equipments are well kept and sufficiently utilized. Project management team had frequent communication and information-sharing with project implement partners and other sub-project teams. 

Issues and analysis

The PMOs of Heilongjiang province and Shuangcheng city have shown their excellent abilities in the project implementation and management. One significant experience from the ShuangCheng Sub-project is that multiple governments and scientific research institutions should play important roles during the implementation of a project.

For the green agriculture demonstration project, earthworms were proved to be able to treat cow droppings effectively. However, their living habitat requires warmer weather condition. It poses risks to the treatment and leads to a large amount of investment. Therefore, before the implementation, thorough discussions and studies are necessary. Even sometimes, experimental studies are also very essential if required. 

Recommendations

Although the demonstration projects are very successful, some problems in the operation and management processes still need to be addressed in future: 

Various technologies and facilities should be encouraged to be adopted in the region after thorough investigations, since the amount of NPS pollutants in the region is significantly large. During this process in future, assistances in expertise and financial aspects are still very important.

Special attentions should be paid to NPS pollution management. For instance, the improper storage or treatment of cow droppings may cause non-point source pollution. Thus, the cow droppings should be collected and managed properly before the treatment. 

Consideration need to be given to the safety of biogas system. The construction and operation need to be regulated to meet specific standards.

4. Evaluation on the work implemented by Sichuan (Chongzhou) Sub-Project Management Office

4.1. Project objectives and design

To enhance accessibility of local communities in Chongzhou city to safe and clean drinking water under impacts of industrialization and urbanization, as well as instable geological conditions, the project was proposed with the support from UNDP. Rapid economic development and industrialization in Chongzhou city has been occurring since 2003 with flushing investments and upgrade of industrial and agricultural structures. Rapid urbanization and industrialization of the city, however, has resulted in a large number of environmental and health-related concerns, such as soil erosions in mountainous regions, food and drinkable water pollutions, and water-borne diseases. Among them, the unsafe drinking water problem, especially in rural areas, arouses the most critical concern. Furthermore, a large proportion of people in its rural areas lives in a scattering pattern, leading to a lack of stable and sound water-supply facilities and efficient water treatment measures. Therefore, the water supply problem in rural areas of Chongzhou City is of great urgency.

The final evaluation is to assess the achievements of the Chongzhou project over the past three years, from its inception in September, 2007 to December, 2010. The activities of the project, which has duration of three years, are reviewed to analyze the extent to which their outcomes have been fulfilling planned targets. In detail, main purposes of the evaluation are to: (a) evaluate the adaptive management monitoring functions of the project in Chongzhou city, (b) ensure accountability for the achievements of the UNDP objective, (c) assess organizational and development learning for various stakeholder in local communities, (d) enable informed decision-making in the city, (e) survey public participation, and (f) ensure implementation and completion of the project’s activities and targets.

Evaluation on project concept and design

The concept and design of the project is reviewed with respect to the development problems addressed, relevance to the beneficiaries’ needs, and the validity of the original project goal and objectives. The concept is in line with the sectoral development priorities and plans of the country. The project design is valid and responds to a series of important water-supply and environmental problems in China’s rural communities. It is based on the economic, political, and environmental contexts of the city. The project design is satisfactory and is suited to local and national development priorities and organizational policies. It responds to a series of important water-supply and environmental problems in China’s rural communities. When implanting, the activities were geared towards solving these problems through capacity building. The measurable results have the potential to adequately assess the projects outputs. Project outcomes are contributing to national development priorities and plans. The likelihood of the project achieving its planned outputs, based on the present design, is high if a no-cost extension is granted. The capacities of executing institution and counterparts were properly considered when the project was designed. The partnership arrangements were properly identified and the roles and responsibilities were negotiated prior to project approval. Counterpart resources (funding, staff, and facilities), enabling legislation, and adequate project management arrangements were in place at project entry. The project roles were properly assigned during the project design and in line with UNDP guidelines. The National Project Steering Committee and National Project Management Offices (NPMOs) were established at project entry. The offices were responsible for project daily management and coordination, as well as for providing guidance to project implementation agencies with respect to policy and technical issues. The Local Project Management Offices were established, under the supervision of CICETE and UNDP and in coordination with NPMOs, being responsible for overall implementation, management, reporting, dissemination, results and outputs. The Project Expert Groups were also established to provide operational and technical support. The evaluators considered that the stakeholder involvement through information-sharing, consultation and participation. The project management arrangements are highly satisfactory.

The major purpose of this project is to improve accessibility for rural areas in China to safe and clean drinking water. A series of activities have been initiated and undertaken since 2007. They were well designed and able to reflect the aim of this project. Those activities were successful as reviewed by the evaluators. They were effective for achieving the proposed outcomes. As the evaluator observed, major activities were presented as follows (but not limited to: in September 2007, the project kick-off meeting was held with the establishment of multiple levels of management and monitoring offices; from October 2007 to September 2008, the development of project website was initiated with equipment and hardware purchase; in October and November of 2007, the investigation on the existing water supply mechanism and policies/regulation were conducted; in October and November of 2007, the investigation on issues related to water quality, water borne diseases, and human health were conducted; in October 2007 to May 2008, the investigation on water safety mechanisms at home and abroad were initiated; in November, the development of early-warning system were initiated; in 2007, the investigation on water safety related issues were conducted; in October to December 2007, the existing policies and regulations on drinking water supply in rural areas of China were evaluated; in September 2008, a progress report was completed and evaluated; in February to April, 2008, relevant equipment and hardware were purchased; in 2008, public participation and training programs were initiated and conducted, including those for rural and urban communities, as well as elementary and middle schools; in 2008, training programs for technicians, officials and water resources managers were designed and undertaken for several times; in 2008, domestic field trips were undertaken in two times; a number of workshops, seminars and dissimilation meetings were held. in 2009. Volunteer in preliminary school and secondary school conducted a public campaign for using water economically and safely; until 2009, facilities have been installed in three schools in “after earthquake rebuilding program”, solving drinking water problem for thousands of students; in 2009, conclusive reports for five projects taken by UN expertise were submitted and a corresponding meeting was held. 

The project’s estimated outcome, evaluation indicators and components are clear, practicable and feasible within the project’s timeframe. We collected and analyzed data with proper tools to carry out our evaluation. The Indicators as specified in the Annual Work Plans (AWP) were selected to measure the results. For case study, quantitative description and analysis were supplied. Beneficial teacher and students were randomly selected and interview for evaluating the effects of assistance, items received, and time and content of activities attended. We checked the number of total beneficiaries, materials and equipments receiving check lists, hand-out records. Progress and performances of the demonstration facilities and community-school-based training were also examined. A series of monitoring visits were undertaken by UNDP and CICETE to assess program progress and results. Annual National Project Steering Committee meetings were held as scheduled to evaluate progress, results, experiences and lessons. CICETE provided annual reports on the progress, achievements and results of the whole program, outlining the challenges faced in program implementation as well as resource utilization as articulated in the annual work plan. All annual reviews and evaluations have indicated a high degree of satisfaction with project implementation.

Work plan in project design is feasible and practical. And detailed schedule for each sub-project was drafted. Since the kick-off meeting held in 2007, website was constructed and several investigation on existing facilities, water quality related regulations was initiated. After then trainings and campaigns were conducted to arouse public attention to water safety related issues. Relevant equipment and hardware were purchased for demonstration projects.  Corresponding progress reports and mid-term report were submitted on time. Although some progress, such as demonstration project construction, has been delayed severely due to the impact of “5.12 Wenchuan Earthquake”, for example, some pilot projects are not completely finished. But the original logical framework of the project was adjusted. These projects are under busy construction right now, and hopefully would finish soon in this year.

Local government and many other international organizations contribute a lot to improve local water quality and public campaign. For example, Coca-Cola Company invested total of 0.43 million to safe drinkable projects for schools and help to promote it as a demonstration project. In addition, Coca-Cola Company and other agencies donated tents and medicines worth more than 100,000 to support the city’s after-earthquake work in the first time. Yang Jia, represent of Coca-Cola and other leaders on behalf of other units, went to Center for Disease Control and Prevention on Jun. 2008 to investigate the earthquake field and donated medicine. Coca-Cola also sponsored for Safety Drinkable Water Project first phase and second phase. Some facilities had been bought, solving pollutants drinkable water issue for more than 20,000 students and teachers. Coca-Cola also conducted some propaganda activities in preliminary schools. As a result of contributions from many other sides, the project owns its concrete characteristics. Multi-level management pattern is with high-efficiency. LPMO was responsible for daily work and coordinated with NPMO, which was in charge of setting time schedule for every sub-project. Both LPMO and NPMO were under supervision of CICETE. This project put a lot of efforts in training and public campaign with the support of expert group, which solved technical problems during project and aroused public attention about water environment.

The objective of the project is addressing a series of water-supply and environmental problems in China’s rural communities. Based on this aim, many activities were conducted, such as investigation of local water usage, several demonstration projects, public campaign, etc. These activities are well designed and practical. Estimated outcomes are met and measurable, contributing to national development priorities and plans. Due to many help from government and other agencies, such as Coca-Cola Company, the project design has smooth progress and feasible schedule even considering the impact of “5.12 Wenchuan Earthquake”.

4.2. Project implementation and outcome

Project activities have been carried out according to the project plan but at a relatively slower pace than expected due to the impacts of the “2008, 5.12 Wenchuan earthquake”. All these activities implemented before the earthquake were in strict accordance with the work schedule that was proposed at the beginning of this project. For instances, a) the project kick-off meeting was held with the establishment of multiple levels of management and monitoring offices in September 2007, b) the development of project website was initiated with equipment and hardware purchase from October 2007 to September 2008, c) the investigation on water safety mechanism at home and abroad were initiated from October 2007 to May 2008, and d)  the policies and regulations on drinking water supply in rural areas of China were evaluated from October to December 2007. 

The original logical framework of the project had to be adjusted after the occurrence of the “2008, 5.12 Wenchuan Earthquake”. Field conditions kept changing due to climatological, socio-economic and geological factors, availability of water on project sites, limited staff and resources. Effective solutions were required to minimize the risks posed by such threats. The project had to adjust to changing conditions. For instances, the earthquake-stricken area was received highly concerns from MWR CICETE, UNDP and CCCBL. They provided medicines, foods and tents for Chongzhou city in time. NPMOs together with Chongzhou project office made corresponding modifications to the logical framework, minimizing the risks posed by such threats. Based on discussions with both project management and UNDP, the project expenditure was also within the allocated budget. Funds appear to be spent very judiciously.

After the 5.12 earthquake, all scheduled activities were implemented orderly. In 2008, public participation and training programs were initiated and conducted for communities and schools; a periodic progress report was completed and evaluated in September 2008. Due to the 5.12 earthquake, some pilot projects have not been completely finished as expected. However, through busy constructions, which will all be finished by July of this year. All these changes will substantially improve the sanitation and hygiene condition of schools, benefiting a lot for students and teachers.

This project significantly promotes the development of safe and clean drinking water systems in local communities. The problems of drinking water pollutions and water-borne diseases are tackled due to the construction of stable and sound water-supply facilities and efficient water treatment measures. With the support of Coca-Cola Ltd, a series of engineering constructions were undertaken for the improvement of drinking water supply systems in many schools, such as Wenjingjiang elementary school and Yuantong middle school. Nineteen disinfecting plants were installed in 19 schools which were greatly influenced by the 5.12 earthquake. A variety of positive effects were posed on schools and society in the Chongzhou city. As the survey results demonstrated, the students, in general, have already been using the safe drinking water in school. They also learnt the rudimentary knowledge about water safety. These constructions effectively improved the hygiene and sanitation of the local schools.

Several demonstration sites were fairly cost-effective for completing the project, and were particularly useful to local communities. Many schools were equipped with disinfection apparatus, most of which are now being in use. The deterioration of water quality was prevented for over 24,000 students and teachers. In particular, the water environment in the town of Sanjiang was improved due to the rehabilitation and extension of drainage pipeline system. The established rainfall collection and clean system broadened the water supply sources for the GongYi Village. In Table 1, the water treatment efficiency in October and November 2010 in Sanjiang Sewage Treatment Plant is listed. The average concentrations of COD, NH3-N, SS, TP, BOD5 and PH are lower than the regulated levels. Adequate agricultural and domestic water resources were povided for around 7500 people in Sanjiang.

This project obtains a variety of direct or indirect beneficiaries. It has a significant influence on the target groups (households, communities, governmental agencies). Many problems of water resources in Chongzhou are resolved through a series of activities, including the construction of management organization, implementation of basic investigation, design and implementation of project tasks, development of grass-root capability, establishment of demonstration projects, propaganda, education and public participation.

As an assistant to the project management office, the Chongzhou Water Supply and Drainage Association built the connection between communities, schools, government, and research institutions, and promoted their close communications. Generally, the project was directed in three different levels: National Project Management Office, Province Project Management Offices and local Project Management Offices. These offices were in charge of the implementation and management. Each project management team had frequent communications and information-sharing within the project implement partners and with other sub-project teams. As well, the project teams had frequent communication with universities and research institutions. The technical advisory team played very important roles throughout the project management and implementation. The efficient and effective fulfillment of the project was achieved since this management pattern.

Several research projects aiming at clarifying the mechanism of water resources management problems and developing effective solution methods were carried out in Chongzhou, and provided decision support for the programming of water resources management systems. A series of studies, including (i) research on policy mechanisms of drinking water safety, (ii) development of early-warning system for preventing accidental drinking-water pollutions, (iii) development of an emergency response system for maintaining drinking water safety, and (iv) investigation on drinking water supply, and (v) investigation on drinking water quality, water-borne diseases and human-health related issues, were conducted for drinking water safety laws and regulations, and policy mechanism. Major activities included the investigation of policy mechanism, the sustainable patterns for management, the operation of hydraulic engineering, the water right system, the water pricing mechanism, the organizing management pattern of rural water association, and strategies for responses of water resource management to global climatic change. All of these were expected to provide policy alternatives and suggestions for decision makers.

Demonstration projects

Several demonstration sites were proposed and established. The evaluators considered these very cost-effective for completing the project, and particularly useful to local communities. These were accord with UNDP policies and regulations. For example:

Community water safety demonstration project
This project is related to water supply pipeline network extension in YangMa, GongYi and HuaiYuan. It was initiated in October 2008 and was completed in early 2009. Major works include master water supply pipeline design and construction, water treatment plant construction, as well as relevant service provision to disaster-immigrated communities, hotels and local farmers (approximately 15,000 persons).

	Date
	Sewage Amount
	CODcr

(mg/l)
	NH3-N

(mg/l)
	SS

(mg/l)
	TP

(mg/l)
	BOD5

(mg/l)
	PH
	Analyst

	(M-D)
	(m3/Day)
	In
	Out
	In
	Out
	In
	Out
	In
	Out
	In
	Out
	In
	Out
	

	Oct. 4
	1098
	144.1
	30.1
	16.1
	3.9
	112
	8
	1.291
	0.387
	51.1
	8.1
	7.41
	7.44
	X.Y. Deng

	Oct. 7
	1330
	152.5
	28.8
	17.7
	4.1
	99
	9
	1.464
	0.401
	
	
	7.29
	7.50
	X.Y. Deng

	Oct. 11
	1345
	133.6
	29.1
	10.5
	4.0
	95
	8
	1.909
	0.351
	61.4
	7.6
	7.14
	7.24
	X.Y. Deng

	Oct. 14
	1327
	139.9
	30.0
	12.1
	3.7
	117
	9
	1.616
	0.386
	
	
	7.22
	7.30
	X.Y. Deng

	Oct. 18
	1302
	179.6
	28.5
	16.8
	4.1
	90
	9
	3.013
	0.367
	
	
	7.12
	7.61
	X.Y. Deng

	Oct. 21
	1320
	157.3
	29.6
	14.3
	3.9
	75
	8
	1.370
	0.437
	70.7
	8.3
	7.52
	7.25
	Y. Zhou

	Oct. 25
	1040
	129.0
	26.8
	17.6
	4.1
	60
	9
	2.419
	0.399
	
	
	7.81
	7.66
	Y. Zhou

	Oct. 28
	1009
	171.3
	29.6
	18.3
	3.9
	71
	9
	1.379
	0.437
	70.1
	9.1
	7.09
	7.30
	Y. Zhou

	Average
	1261
	150.9
	29.1
	15.4
	4.0
	90
	8.6
	1.808
	0.396
	63.3
	8.3
	7.33
	7.41
	

	Standard
	
	≤450
	≤50
	≤50
	≤5
	≤300
	≤10
	≤5
	≤0.5
	≤180
	≤10
	6-9
	6-9
	

	Nov. 1
	1254
	131.6
	23.6
	10.5
	3.1
	70
	8
	2.011
	0.39
	
	
	7.22
	7.34
	X.Y. Deng

	Nov. 4
	910
	120.6
	30.1
	11.4
	4.0
	65
	8
	1.901
	0.400
	62.2
	7.5
	7.44
	7.39
	X.Y. Deng

	Nov. 8
	1299
	109.9
	29.8
	13.3
	3.7
	80
	7
	2.010
	0.381
	
	
	7.19
	7.30
	Y. Zhou

	Nov. 11
	1270
	121.1
	27.1
	12.5
	3.5
	70
	7
	1.690
	0.352
	62.5
	7.9
	7.41
	7.66
	Y. Zhou

	Nov. 15
	1238
	146.2
	31.1
	19.7
	4.1
	81
	7
	3.110
	0.311
	
	
	7.01
	7.17
	X.Y. Deng

	Nov. 18
	765
	135.5
	29.9
	14.1
	3.2
	73
	7
	2.019
	0.350
	70.4
	9.0
	6.95
	7.21
	X.Y. Deng

	Nov. 22
	1174
	161.9
	30.4
	15.5
	3.4
	77
	6
	1.814
	0.405
	
	
	7.31
	7.57
	Y. Zhou

	Nov. 25
	1147
	170.5
	27.9
	18.4
	3.8
	79
	7
	2.016
	0.325
	81.6
	8.0
	7.44
	7.61
	Y. Zhou

	Nov. 29
	1147
	155.5
	29.9
	16.2
	3.6
	71
	8.0
	1.816
	0.351
	
	
	7.29
	7.36
	X.Y. Deng

	Average
	1142
	139.2
	28.9
	14.6
	3.6
	74
	7.2
	2.043
	0.363
	69.2
	8.1
	7.25
	7.40
	

	Standard
	
	≤450
	≤50
	≤50
	≤5
	≤300
	≤10
	≤5
	≤0.5
	≤180
	≤10
	6-9
	6-9
	



Rainfall collection and clean system

This project was completed about two years ago, which has broaden the water supply sources for the GongYi Village, providing adequate water resources for agriculture and living use for around 5000 people. It represents an environmental friendly and ecologically benign engineering work for improving accessibility of local people to water supply safety. The project was initiated in December 2007 and was successfully completed in May 2008. 

Sanjiang sewage pipeline project

With an investment of RMB 6.9×105, about 8 miles long pipelines were constructed mainly for collecting the rainfall or domestic sewage of around five thousand people. Through the treatment of Sanjiang Sewage Treatment Plant, the concentrations of varied pollutants could be obviously decreased. This project is much beneficial to the improvement of water environment in the Town of Sanjiang. The occurance of water disease is reduced.  

CCCBL drinking water safety project (1st period)

Supported by CCCBL, some schools have now been benefitted from the project. Most of these schools have built deep wells, and been equipped with disinfection apparatus, most of which are now being in use. The water storage tanks are all finished by now, which will be in use after new school buildings are finished. Due to the 5.12 earthquake last year, the work schedule of some pilot projects was postponed a little. Afte a period of busy constructions, these sites had all been finished by July of 2009. All these changes substantially improved the sanitation and hygiene condition of these schools. 
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Figure 6. CCCBL drinking water safety project (1st period)

CCCBL drinking water safety project (2nd period)

With the continuous support from CCCBL, a safe water source was provided for the Jiangyuan Middle School, Liaojia Middle School and Shangyuan Adult School. The successful implementation of this project provided important bases for governmental policy making. In Chongzhou, the implementation of the school drinking water project provided clean and safe drinking water for the students. The water storage project has also provided sufficient water for the village. The implementation of the Chognzhou Project substantially guaranteed the water using in terms of water quality and water quantity, which potentially acted as a good example for some south Asian countries having similar water problems.
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Figure 7. CCCBL drinking water safety project (2nd period)

According to UNDP regulations and policies, community involvement and public participation are effective and necessary for the implementation of project related to the improvement of public accessibility to public services. A series of activities were thus designed and undertaken for promoting community involvement and public participation. Project Management Offices have held some training and specific subject activities. Each activity had been well designed, developed, summarized and documented as required and timely. Some of the activities were held in cooperation with schools, communities, associations and publicity departments. As well, a project website was constructed. Through these activities, people’s awareness of water and environmental protection had been enhanced. The evaluators believed these were successful and effective. For example:

· Since February 25, 2008, a series of engineering constructions have been undertaken for rehabbing drinking water supply system in schools, which are supported by Coca-Cola Ltd. These schools include Wenjingjiang elementary school and Yuantong middle school. Also, 19 disinfecting plants were installed in 19 schools which were greatly influenced by the earthquake. Totally, there are over 22,000 students and teachers that could be benefit from these equipments. All of the equipments and hardware were completely installed before October 2008. Survey results demonstrated that the students, in general, have already been using the safe drinking water in school, and have some basic hygiene and safe water using knowledge, demonstrating that the students have already been benefited from the projects. The implementation of this project has effectively improved the hygiene and sanitation of the local schools.

· From October 2008, engineering works have been undertaken for improving clean drinking water accessibility in the Liaojia middle school, the Jiangyuan middle school, and the vocational college of electronics and information technology. The implementation plans were approved by the national level management offices. After the completion of these engineering constructions, clean and safe drinking water would be guaranteed for students and teachers in relevant elementary and middle schools. Overall, there are over 22,476 teachers and students in 19 schools (including the Shanjiang Middle School, the Baitou Middle School, the Liaojia Middle School, the Shanjiang Elementary School, the Tingjiang Elementary School, the Chongping Elementary School, the Gongyi Elementary School, the Daoming Elementary School, the Wangchangzhen Dongguan Elementary School, the Liaoyuanzhen Chongde Elementary School, the Jiangyuan Middle School, the Shanlang Middle School, the Huaiyuanzhen Middle School, the Jixie Middle School, the Dahua Primary School, the Liaojia Primary School, the Zhitong Primary School, the Shanlang Primary School and the Kaiquan Primary School) have directly benefited from water supply engineering works, leading to a variety of positive effects on schools and society in the Chongzhou city. In detail, the number of teachers and students in each school are presented in the following table. 

Table 3. Beneficiaries from the water supply engineering works in the project

	No.
	School
	Category
	No.of Students
	No. of Teachers

	
	
	
	
	

	1
	Shanjiang Middle School
	Middle School
	1,622
	145

	2
	Baitou Middle School
	Middle School
	838
	132

	3
	Liaojia Middle School
	Middle School
	2,155
	166

	4
	Shanjiang Elementary School
	Elementary School
	2,408
	146

	5
	Tingjiang Elementary School
	Elementary School
	1,677
	99

	6
	Chongping Elementary School
	Elementary School
	1,807
	105

	7
	Gongyi Elementary School
	Elementary School
	1,727
	101

	8
	Daoming Elementary School
	Elementary School
	1,502
	141

	9
	Wangchangzhen Dongguan Elementary School
	Elementary School
	621
	66

	10
	Liaoyuanzhen Chongde Elementary School
	Elementary School
	831
	68

	11
	Jiangyuan Junior Middle School
	Junior Middle School
	1,165
	68

	12
	Shanlang Junior Middle School
	Junior Middle School
	456
	35

	13
	Huaiyuanzhen Junior Middle School
	Junior Middle School
	878
	64

	14
	Jixie Junior Middle School
	Junior Middle School
	314
	28

	15
	Dahua Primary School
	Primary School
	1,059
	82

	16
	Liaojia Primary School
	Primary School
	1,002
	61

	17
	Zhitong Primary School
	Primary School
	1,094
	49

	18
	Shanlang Primary School
	Primary School
	629
	56

	19
	Kaiquan Primary School
	Primary School
	691
	49

	20
	Sum
	
	22,476
	1,661


A series of project activities exert positive and profound impacts on the national and local policies. Many experiences and successful patterns accumulated in this project could be used as references for making relevant programs or policies. This project is potentially very important for Chongzhou city as well as China using past experiences and expertise to further develop methodologies that can be widely applied throughout the country. A strong team of partners is in the process of being developed which can ensure effectiveness and sustainability of the project. Local people and partners are keen in being involved in the project. There is however need to closely monitor the project due to the potential impacts resulting from the “5.12 Wenchuan earthquake”. Until recently, the partners and the management teams were smoothly active in providing the necessary guidance to the project. The project is effectively towards its objectives and targets. The scheduled activities in the project have been effectively carried out in strict accordance with its objectives and targets. It created a strong awareness of the project objectives and also positively influenced the thinking of rural communities and national institutions. Thus the project has been effective in developing perceptions but the concrete outputs in terms of physical environmental changes and improved livelihoods are expected to take place later.

Through this project, the UNDP is generally accepted by all stakeholders, including students, teachers, communities, and the national and local government. UNDP made so many contributions (training, research projects and especially demonstrative projects etc.) to Chongzhou City. The government and locals have recognized UNDP as an international organization that could connect countries to knowledge, experiences and resources and help people build a better life. For instance, a random survey was carried out in the schools at Chongzhou. It demonstrated that all the teachers and students had already been using the safe drinking water. They are all satisfied with the drinking water provided by the school now. Students may spontaneously wash their hands. As well, survey demonstrated that the students generally have some hygiene and safe drinking water knowledge to different degrees. After getting the related knowledge from school, about half of the students could expand them to their family members. In addition, teachers and students generally know the contribution and supports from UNDP and CCCBL. It demonstrated that the implementation of this project has effectively improved the hygiene and sanitation condition of the local schools; the students have already been benefited from the projects. For local people, UNDP is an organization that focuses on solving critical development challenges and developing national and local capacities that will help them achieve human development. This is significant for the future’s projects implemented by UNDP for socio-economic development and eco-environmental building.

As all annual reviews and evaluations indicated, the project implementation has a high degree of satisfaction. Almost all project activities have been carried out in strict accordance with the project plan even though Chongzhou has been influenced by the “2008, 5.12 Wenchuan earthquake”. This project significantly promotes the development of safe and clean drinking water systems in local communities. The problems of soil erosions in mountainous regions, food and drinkable water pollutions, and water-borne diseases are tackled due to the construction of stable and sound water-supply facilities and efficient water treatment measures. A variety of direct or indirect beneficiaries are obtained in this project. It has a significant influence on the targeting groups (households, communities, governmental agencies with respect to in kind, capacity and awareness). Many problems of water resources in Chongzhou are resolved through a series of activities, including the construction of management organization, implementation of basic investigation, design and implementation of project tasks, development of grass-root capability, establishment of demonstration projects, propaganda, education and public participation. A series of project activities exert positive and profound impacts on the national and local policies. Many experiences and successful patterns accumulated in this project could be used as references for the making of relevant programs and policies. Through this project, the UNDP is generally accepted by all stakeholders, including students, teachers, communities, and the national and local government.

4.3. Project management and efficiency

Organizations and agencies from different level, especially local government in Chongzhou city, made a lot of efforts in implementing this project. In line with overall project objectives, a Programme Steering Committee (SPC) was established. It was co-chaired by the Chief Engineer of MWR, Director General of China International Centre for Economic and Technical Exchanges (CICETE) and UNDP Country Director, including pilot provincial governments as the committee members. Relevant governmental departments were invited to the committee. UNESCO, UNICEF and WHO representatives were members of PSC. Private partnership representative (Coca-Cola China Beverages Limited) was also invited to participate on the PSC. The Committee was convene annually to supervise the programme implementation, review, evaluate and approve outputs, coordinate inputs of related agencies, and communicate outputs to appropriate agencies. MWR was the Government Cooperating Agency, which established a close relationship with CICETE and provided policy and technical support for the project implementation. For the purpose of the smooth project implementation, the Project Management Offices (PMOs) were established respectively by CICETE and MWR at the national levels. CICETE PMO was responsible for project daily management and coordination at national and local levels; MWR PMO was working in close cooperation with CICETE PMO and responsible for providing guidance to project implementation agencies with respect to policy and technical issues. The local PMO Directors in Chongzhou city was under the supervision of CICETE and UNDP and in coordination with National PMOs, responsible for overall implementation, management, reporting, dissemination, results and outputs in this city. PMODs were largely supported by local PMOs. An Expert Group, one national and one international was established to provide operational and technical support. The advisors provided advice and support and ensured that operational and technical aspects of the project are undertaken at the required standard within time and budget. More specifically, in Chongzhou city, the NPMO was established for day to day management.

Local government took the project very seriously since it was the first UNDP-supported project in the city. A local project management team was established at the initiation of this project, including a number of local officials from the city government and the relevant authorities. This office is responsible for leadership, coordination, management, supervision and monitoring of the project in the city. A project implementation office was also established under the supervision of the project management team. Then, a team that consists of consulting experts, technicians and trainees from the Department of Water Environment, IWHR, as well as international institutions, was established for providing technical, consulting and training support to the project.

Project staff and advisors clearly understand and undertake their duty in accordance with the NEX manual. According to the project contract, this project was executed on behalf of the government by CICETE of the Ministry of Commerce of China (MOFCOM). It was jointly implemented by Ministry of Water Resources and multiple levels of governments in Chongzhou city. CICETE, as government implementing partner, was directly responsible for the Government’s implementation of annual work plan (AWP) for this project. The AWPs were form the basic agreement between UNDP and the Implementing Partner on the use of resources. CICETE was responsible and accountable for managing the project, achieving the project outputs, and for the effective use of UNDP resources. In close collaboration with the MWR and CICETE, UNDP played project assurance role through its oversight and monitoring functions of projects.

Project documentation was well prepared and kept. Administrative report and financial record was submitted correctly and on time. Facilities and equipments were well kept and sufficiently utilized; series numbers and usage record of all the supplies was well kept; annual work plans were prepared, approved by the NPD and the implementing partner timely; each activity was well designed, developed, summarized and documented as required in time; results accordance with project document were internally monitored by PMO. Record mechanisms were well developed properly adopted in Chongzhou city. Site visits, annual and quarterly reports, work plans, financial reports, technical reports, field reports were produced methodically. A series of periodical visits were undertaken by UNDP and CICETE to assess program progress and results through consultations with relevant stakeholders and beneficiaries. The Program Managers in the city prepared annual project updates with assistance of project technical advisors to support day to day monitoring and implementation, as well as information sharing among concerned parties. CICETE also provided annual reports on the progress, achievements and results of the whole program, outlining the challenges faced in program implementation as well as resource utilization as articulated in the annual work plan. Moreover, the independent third party technical advisory team coordinated its efforts with the NPMOs to avoid duplication of effort and to ensure integration of NPMO findings into the technical advisory team’s process of review, improve and chronicling of the project. Annual National Project Steering Committee meetings were held as scheduled in the city to evaluate progress, results, experiences and lessons during project implementation in the following years. The national project management office (NPMO) supported convening of the review meetings and assisted MWR, the Chongzhou city to prepare annual program reports. This annual review was ensured periodic evaluation and dynamic assessment on whether the approach and interventions produce the expected outcomes.

There is close communication and information-sharing within and beyond management scheme between partners and stakeholders. Evaluators made several discussions with several partners. It showed that there are very good relationships between them and the project, and good bases for collaboration as well. Local people expected for capacity building and information, which has been carried out effectively. All coordinators of the project have very good relationships with relevant officials, communities and local leaders. However, the evaluators find that there is inadequate formal information sharing between the project and partners.

During the project period, PMO and partners showed satisfactory ability in risk forecasting, adaptation to varied condition and problem resolving. Work plan was updated periodically, which was particularly significant especially during the tragic “2008, 5.12 Wenchuan Earthquake”. Field conditions kept changing due to climatological, socio-economic and geological factors, availability of water on project sites, limited staff and resources. The project consistently found solutions to minimize the risks posed by such threats and the original logical framework of the project was adjusted after the earthquake. This flexibility in management had at times been attenuated by UNDP regulations. In general the evaluators were totally satisfied with the ability and willingness of project management to adapt to changes.

Programme Steering Committee was established to evaluate overall project objectives. Every department in multi-level management system contributed a lot to the project performance, especially local government. Higher efficiency was achieved due to systematic operation and frequent communication/information sharing. Corresponding materials were appropriately recorded. In addition, when facing to unexpected changed conditions, the project showed satisfactory flexibility and suitable responses. Overall, although was affected by “5.12 Wenchuan earthquake”, the project still went well.

4.4. Summary

Main achievements

After the implementation for the past three years, the Sichuan (Chongzhou) sub-project has reached satisfactory achievements. Investigation revealed that the project activities in Chongzhou are all relevant to the project outputs and objectives; most planed project activities have been fulfilled according to the project AWP. Project documentation (administrative report and financial record) are well prepared and kept. The facilities and equipments are well kept and sufficiently utilized. Project management team had frequent communications and information-sharing within the project implement partners and with other sub-project teams. 

With joint efforts of UNDP, NPMP, CICETE and Coca-Cola Ltd, a series of activities were carried out in the past three years, such as construction of management organization, implementation of basic investigation, design and implementation of project tasks, development of grass-root capability, establishment of demonstration projects, propaganda, education and public participation. A series of researches were successfully conducted on the following aspects: drinking water safety in rural areas, water resource management policies, models and mechanisms, and so on. Demonstration projects were initiated related to the rural drinking water, eco-agricultural and ecological restoration. A series of training and workshops were organized for decision makers and multiple levels of staff. The whole society, including schools and communities, were positively involved in the water conservancy, the drinking water safety and the public health education. After the “5.12” Wenchuan Earthquake, the earthquake-stricken area was received highly concerns from MWR CICETE, UNDP and CCCBL. They provided medicines, foods and tents for Chongzhou city in time. NPMOs together with Chongzhou project office made corresponding modifications to the logical framework, minimizing the risks posed by such threats. 

This project is potentially very important for Chongzhou and many other cities in China. Local people and partners are keen on being involved in the project. There are however needs to closely monitor the project due to the potential impacts resulting from the “5.12 Wenchuan earthquake”. Until recently, the partners and the management teams have been smoothly active in providing the necessary guidance to the project. The project is effectively toward its objectives and targets. The majorities of the scheduled activities have been carried out, and have been positively affecting the thinking of rural communities and national institutions. Thus the project has been effective in developing perceptions. The concrete outputs in terms of physical environmental changes and improved livelihoods are expected to take place later.

Recommendations

On the basis of project evaluations, several recommendations are proposed for future work. The risks and assumptions outlined in the project document are still valid. These have not changed and need to be well managed by the project. Some new risks have however been noted during this evaluation. New immigrants due to earthquake are for example worried about their affordability to relevant services. The implied risk is that they may not be enthusiastic about the activities of the project. The logical framework should be updated for adapting to the impacts of the earthquake and other related natural disasters. The Ministry of Water Resources and CICETE should continue to provide strong leadership of the Steering Committee. Staff supports for the coordinating unit should be reviewed with the aim of providing an administrative assistant for the coordinating office and assistants for the coordinators. In terms of capacity building/training, more efforts should be paid on capacity building and governors’ training. In addition to the trainings from National Project Management Office, Chongzhou Project Office may invite experts from the related fields to train the project office members, thereby, they may be able to administer project activities and train other local people. More efforts are required for the administration of demonstrative projects, so that their demonstrative effects could be maximized. Daily activities should be implemented as usual. Concentrations should be made on the numbers of sites presently being managed in the five project areas. Information sharing needs to be improved by providing a circular to all partners.

5. Evaluation on the work implemented by Xinjiang (Yuli) Sub-Project Management Office

5.1. Project objectives and design

The overall aim of the Xinjiang project is to explore the development of ecological agriculture through integrated eco-environmental management of the mainstream Tarim River, and increase income by enhancing the research and production capacities of the watershed managers and local people. Then, the project approach will be extended to other similar arid/semi-arid areas in western China and Central Asian countries. This is expected to be achieved through: 1) comprehensive investigation and capacity building at all levels on water rights allocations, ecologically-sustainable water consumption and agricultural practices; 2) establishment of pilot communities or areas in participatory water resources management and a series of related water-saving agriculture led by a self-developed farmers’ association; and 3) extension of the project to other similar regions within China and abroad, especially in middle Asia. The Tarim River is a typical inland river located in Northwest China where is a typical arid region characterized by low and irregular rainfall, high temperatures and evaporation, and notable drought periods. Consequently, this project is quite desired for the Tarim River basin for easing confliction between supply and demand of water resources, improving local eco-environmental sustainability. Moreover, this project was expected to bring great benefit to the comprehensive water control and ecological conservation program (one part of China Western Development strategy launched in 1998).

Center on “water resources mechanism”, the Xinjiang project carried out a lot of research work, including “water right management and water resources allocation mechanism”, “water price mechanism and the related rules and regulations”, “water right distribution and water allocation management”, “decision support system for water resources management department (Ⅰ,Ⅱ)”, “capacity building for inflow prediction (Ⅰ,Ⅱ)” and “capacity building for water resources utilization decision making (Ⅰ,Ⅱ)”. Through these research projects, the local government acquired a scientific and rational scheme of water right allocation, and a compensation mechanism for ecological water was set up in demonstration area. These achievements have changed the conventional mode of water intake and water use, and provided effective guarantee for the consolidated management of water resources. 

To achieve the objectives, the Xinjiang project carried out a series of related activities, including “water right management association”, “ecological agriculture development and management association”, establishment of pilot demonstration communities for water right management, ecological agriculture, water resources management and allocation in Yuli County. These activities were very valuable for the research achievements extension, training and practice of water right allocation, water resources distribution and protection, and ecological agriculture. Moreover, three international conferences on arid area water resources management have been held to discuss research finding on water resources management and allocation in arid areas. These conferences can be a useful way to extend this project achievement to middle Asian areas.

The project objectives and evaluation index are reasonable and appropriate to local conditions. All of the objectives are feasible and can be evaluated accurately and properly by the evaluation index. The annual work plans are realistic, effective and operable. Most of the activities arranged by annual work plans had been implemented in time except some were postponed due to some unpredictable event such as violent incidents, natural disaster etc. But in all, the project objectives had been carried out by the end of the project. 

The Xinjiang project is funded by CICETE, UNDP, Ministry of Water Resources and Coca-Cola Company. The local government, scientific research institutions and related association also provided amounts of support for technology extension and trainings. 

5.2. Project implementation and outcome

Baseline studies were designed to examine the existing national/local policies and regulations of water resources management and to identity the needs of capacity building in different sectors. The focuses of baseline studies were on the mechanisms of water rights, water resources allocation and water price, as well as the related regulation rule and policies. 

According to the work plan of this project, the mechanism of water rights was firstly examined in the project area at four levels: prefecture, county, town and village. Then, a comprehensive view on the complex interactions in water rights regulation among different social-economical sectors and among different geographical regions was generated through the investigation. Finally, a new allocation strategy of water rights in the light of principles of sustainable development was obtained. In this strategy, initial water rights is allocated according the optimization of overall benefit of water utilization; real flow rate is introduced to mitigate the impact of uncertainties in source streams; water rights for the end-user is managed through the jointly effort of watershed authority, farmers association and local government to reduce potential conflicts among different stakeholders. In general, most of the activities, and objective of this project were carried out on time. The achievements of evaluation index were also implemented and performed perfectly to evaluate the actual effect of this project.

Water is the main economic levers in water resources management. Two crucial issues of water price management in Xinjiang were discussed: the price for eco-environmental protection and the price for agricultural end-user. It was conclude that existing inconsistence between water prices and water supply costs caused substantial waste of water resources, difficulties in maintenance of water supply system and reluctance in carrying on water conservation projects. Through this project, some related suggestions are obtained, including: a) improving infrastructure of water supply through the applications of innovative technologies and policies, b) extra charging for the excessive water consumption, c) establishing reasonable compensation policy for agricultural water consumption, d) offering acceptable price to rural residents, and 5) advancing the water market through transfer of water rights. These suggestions are definitely desired for Xinjiang to increase water use efficiency relieve water shortages, and facilitate sustainable development of social-economy and eco-environment. Also, amounts of activities proposed by this project such as technological training, establish of related associations, construction of pilot projects directly benefited local residents, improved performance capacity of government. Such activities can also indirectly provide much benefit to local eco-environment. Furthermore, the outputs of studies could be regarded as summary of a variety of administrative and technological weaknesses in the current policies and regulations of water resource management. Such information was important for central and local government to generate relevant policies for these weaknesses, design appropriate training programs and develop applicable decision-making support tools. Besides, construction of pilot projects also provided useful experiences for policies making, mechanism extension. In all, the local residents considered this project provide great benefits for them. Most of them understood the tenets of UNDP, and gave much thanks to UNDP.

Capacity building and public participation

a) Capacity building of decision-making in water resources management

It has been an undisputable fact that the rural government in Xinjiang is facing difficulties in dealing with long-standing complex issues related to water resources allocation, emergency responses, policy analysis, and environmental planning. Such a complex issue can be effectively handled by developing well-designed decision support tools based on multidisciplinary scientific and technological supports (e.g. information technology, simulation, optimization and uncertainty analysis). However, there has been a lack of such practical options in most of the Chinese rural areas for enhancing government capabilities for an integrated management. This project has been making a good example by filling this gap.

Major improvements of decision-making capacity in water resources management consisted of three components. The first achievement was the development of a decision-making support system (DSS) for the agencies of water resources management of Yuli County. This output was a significant contribution to the water usage regulation and water resources management in Yuli where the existing system mainly relied on daily manual processing of various paper records and reports. The developed DSS acted as an integrated information management platform based on advanced information technology and facilities. According to the feedback from end-users at county level, this system improved the efficiencies of a number of routine tasks such as analyzing water availability and evaluating different water allocation plans. The system was put into operation in 2008, and has since been well maintained. 
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Figure 8. The patent certificate of decision-making support system (DSS) for the agencies of water resources management

Another achievement was improved capacity of runoff prediction. Based on the analysis of key factors that affect the runoff regime in upstream region of the Tarim Basin, a general framework for predicting mainstream runoff was proposed. This method was an integration of Artificial Neural Network and traditional statistical techniques. The interface and core modules (phase 1) were finished in 2008, and the development of database (phase 2) was fully completed by the end of the 2009. Coupled with the improvement in runoff prediction, a general decision support system of water resources allocation was also developed and applied in 2010. This system was based on a modified Analytic Hierarchy Process (AHP) method. For each level of the local governments, different management strategies of water resources allocation could be designed and evaluated, and the best strategy could be suggested. The development progresses of both systems were consistent with the schedule. 

In order to make the project product: the “decision-making support system (DSS) for the agencies of water resources management of Yuli County”  be accepted and applied by local, the project undertaking unit-Xinjiang Water Conservancy Bureau provided a computer equipped with system to Yuli Conunty and encouraged the water resources management department in Yuli to master the use of every functional modules, data input and output, results analysis and report output and so on through training staff. It promoted the electric and information technologies of local water resources management department work and also improved the analysis and decision abilities of the managers of water resources.

Besides the development of decision support tools, great efforts were made to promote the knowledge exchange among decision makers within or outside the project area. The International Symposium of Environment, Climate Change and Sustainable Development in Arid Regions were successfully organized. During the process of project implementation, the project undertaking unit of Xinjiang organized three international conferences, one Sino-US bilateral meeting, several exchanging meeting among sub-units and three times exchanges and visits to Central Asia on water resources. By taking advantage of every opportunity, the project office director would publicize the implementation of UNDP Water project and the results achieved, and promote the accumulated project experiences to each national research institutions and other relevant legislation in the arid regions in China and Central Asia. In 2010, a National Natural Science Foundation Project was applied and approved by Xinjiang project, Grant No. 41020004. It will promote the experience and results acquired in the project of “Water Resources Protection and Safe Drinking Water Sanitation” to other river basin in Xinjiang. Over 1500 people would directly benefit from this project. The improvements include:(1) the business quality of the staff worked in the demonstration area had been improved; (2) the exchange sharing platform of water resources information had been built between water resources management department and water use units; (3) the optimal formation of water resources allocation and criteria of water resources decision had been developed for the demonstration area, and effective mechanisms also had been proposed for water resources management. In terms of policy impact, the decision making abilities about water resources of water management, agriculture, forestry and environment units had been improved, which provided specific work standards for water resources decision in demonstration area. 

b) Training 

Application of any newly developed water-saving technology into current water resources management in rural areas still faces many difficulties. Two important reasons for this situation are the lack of appropriate training or education programs oriented to farmers and the absence of effective channels for delivering such programs. The most sustainable outputs of this project during the second phase would therefore be the establishments of two farmers association and a series of training programs conducted through them. For example, “series of training for water right management and water resources allocation”, “series training for the development and management of ecological agriculture”, “professional training for water saving irrigation”, “professional training for ecological agriculture knowledge”, “period local training for water resources utilization”, “period local training for ecological agriculture farming technology” and so on. In addition, a lot of materials were compiled, such as “training materials for the mechanism and management of water right and water resources allocation”, “training materials for development and management of ecological agriculture”, “training materials for fruit cultivation techniques”, “rural water sanitation (in Chinese and Uygur)”, “the introduction of project partners (in Chinese and Uygur)” and so on. “Water sanitation and water conservation” boards and posters were produced, and “water sanitation and water conservation” flyer were printed and distributed. Many types of cups, handbags, towels and other items customized with the publicity were also produced. Moreover, the project website was established.

These training were not only enriched in content and diversity, but also provided to different groups of people participated in the activities. For example, township and village water station, technicians, farmers and women, which increase the coverage of beneficiaries. According to the actual situation of the project area, it improved the technology popularization and science level of training by combining the local training funds with the local activity of “the winter of technology”. Through all these trainings, the scientific mechanism of water right allocation and advanced management concept of ecological agriculture and practice technology have been accepted by local farmers.

c) Associations
The association of water rights management was set up in Daxi village, and the association of ecological agriculture development was formed in Tonqik village; both villages were located in Xinping Town, Yuli County. This project provided direct financial assistance and knowledge support on the initialization of these associations. Farmers thus successfully developed the articles and regulations of associations, generated memberships and executive committees, designed monthly and annual plans of association activities, and organized a variety of training and publicizing programs. Great efforts were undertaken to raise the understanding of participation as the core idea of farmers association through solving real-world problems. It should be noted that the participations of women and ethnic minorities in the establishment and operation of associations were achieved through intended encouragement suggested by PMO.

Farmers association acted as focal points for training and other capacity building activities. More than seventeen training programs including school training, technical training and community training were designed and delivered for enhancing local capacity in advanced agricultural skills, sustainable water usage. The Xinjiang PMO organized national/local experts to produced understandable textbooks for training, and help associations to prepare other training materials in friendly formats. For example, the twentieth “the Winter of Technology” in Gulebage County and “the technical training of water right in arid area and water resources allocation” were undertaken in November of 2009 and August of 2010. Training of “the common sense of drinking water hygiene for women” and “water resources protection and the knowledge of drinking water safety” were carried out in November and December of 2009. Totally over 4,000 people directly benefited from these training activities. Meanwhile, a series of publicizing events was organized through farmers associations. According to the statistics, approximately 10,000 materials were distributed during eight major events which served more than 3,000 community members. These training and publicizing activities improved the farmers’ participatory management ability, enhanced their skills of agricultural production, and increased their awareness on resources conversation and environment protection. It was a significant achievement to improve the capacity of rural families and communities in resources management and agricultural development in such a sustainable manner.  

d) School safe water supply, sanitation and hygiene

As an integral component of this project, Coca Cola China Beverage Limited (CCCBL) made a contribution of US$ 680,000 to UNDP-China Water Governance Project, focusing on improving school water, sanitation and hygiene in rural areas of China with priorities in Xinjiang Uygur Autonomous Region, SichuanProvince. Until 2010 September the total input to Xinjiang was RMB 829,500. In this project, three dry latrines, two enclosed toilets, two sewage storage tanks, three deep wells and one pump without tower were constructed. In addition, the hand washing basins and taps were installed around the campus; the sanitation facilities in four schools were improved. All of these made the children who were suffered from serious drinking water safety problems able to drink clear water, also flush the toilet and wash hands before meals. These improvements benefited 12233 students and 979 teachers totally. Meanwhile, training and publicizing programs for promoting drinking water safety were organized in schools and communities. For example, the competition of “Light Lang Cup prize and Painting for loving the body of water”, the knowledge contest of “Protection of water resources and rural water sanitation”, and the summer camp for primary students of “Together bit by bit to realize hope” were implemented in September and November of 2009, and July of 2010.
An investigation was carried out in a primary school in Yuli County. About 20 beneficial teachers and students were randomly selected to learn the effects of the project. The survey demonstrated that all the teachers and students had already been using the safe drinking water with the cups received from school. They are all very satisfied with the drinking water provided by the school now. With most of the new washrooms are already in use, most of the students wash their hands. Indicated from their replies and the answers to questions on survey forms, the students generally have some hygiene and safe drinking water knowledge to different degrees. After getting the related knowledge from school, some of the students could even explain them to their family members. In addition, teachers and students generally know the contribution and supports from UNDP and CCCBL. It demonstrated that the implementation of this project has effectively improved the hygiene and sanitation condition of the local schools; the students have already been benefited from the projects.

Implementation of the second phase (Sept. 2009 – Dec. 2010) had been finished to schools in Kuerle for enhancing drinking water safety and improving awareness of water source protection and hygiene. It had been implemented in a participatory approach expending via school to students’ families and their communities. PMO, governmental agencies, water associations, women federation, education and health-care committee worked together to push the activities forward. A series of round-table meetings and workshops had been organized with priorities on drinking water supply through the participations of public and private sectors.

Table 4. People benefit from capacity building and public participation

	Activities
	Topic
	People benefit

	Establishment of PMO
	Establishment of PMO and Leadership Group
	People in pilot area

	Conference for start of UNDP Xinjiang project
	Announce start of the project
	Participators and people in pilot area

	Construction of website
	Website construction, maintenance and update
	People in pilot area

	Establishment of water rights management association
	Improvement of functions of Daxi village water rights management association
	1285

	Establishment of eco-agriculture development and management association
	Improvement of functions of Daxi village eco-agriculture development and management association
	1451

	Capacity building for farmers in project area
	Investigation, research, training,  propagandize
	Women in pilot area and the minority

	training
	school
	Prize essay and painting
	588 children 

	
	
	Quiz on water resources protection and drinking water sanitation
	People participated

	
	
	Prize essay in pilot school
	82

	
	
	Summer camp
	41

	
	Technical training
	Water-saving irrigation
	Officials and technical experts in Daxi village

	
	
	Eco-agriculture knowledge
	Officials and technical experts in Daxi village

	
	
	Integrated utilization of water resources
	Members of water right association in pilot area

	
	
	Cultivation techniques of ecological agriculture
	Members of eco-agriculture development and management association in pilot area

	
	
	Water rights management and water resources allocation (I)
	45

	
	
	Water rights management and water resources allocation (II)
	60

	
	
	Water rights management and water resources allocation (III)
	50

	
	
	Ecological agriculture development and management 
	60

	
	
	Ecological agriculture development and management
	27

	
	
	Ecological agriculture development and management
	50

	
	
	Technical Winter
	3060

	
	
	Water rights and water allocation in arid area
	30

	
	Community training
	Water protection and safe drinking water knowledge
	500

	
	
	Water problems, water protection and safe drinking water knowledge around you
	2000

	
	
	Safe drinking water for women
	200

	School safe water sanitation and hygiene (I)
	Construction of dry latrines, toilets, sewage storage tanks, pump
	821

	School safe water sanitation and hygiene (II)
	Construction of dry latrines, toilets, sewage storage tanks, pump
	1879


Demonstration pilot projects

The Xinjiang Project included three pilot projects focused on water rights management, ecological agricultural development and water allocation, respectively. 

The pilot site of water rights management was established in Daxi Village, Yuli County, with an input of US$ 50,000 during a 4-year period from this project. The investment was mainly from local government, UNDP and Coca-Cola Company. Accomplished tasks by the end of 2010 included the knowledge dissemination of water rights management, establishment of farmers association of water rights management, improvements of irrigation system and related regulations, and investigations on water prices, land reclamation, and facilities maintenance, and development of the System of Water Rights Trading and Management. In this pilot site, the popularized meeting for water rights management was organized and the related knowledge was also extended, the water rights management association was built and the manager in this association were trained for using the management system of water rights trading. Totally over 1630 persons benefited from this project. In addition, one of the obvious benefit situations is that some of the villagers as the members of this association were involved as the association managers to participate in the meeting and begin to implement the self-management for water use. In terms of policy impact, it cultivated the water rights awareness and popularized water resources management knowledge among famers, which made the water rights management association formally become a carrier of self-management and protecting rights to households, improved the science and modernization levels of water rights management.

The pilot site of ecological agricultural development was located in Tonqik Village, Yuli County. It aimed at facilitating ecological rehabilitation and develop eco-agriculture through a series of activities including investigation, research, training, demonstrative constructions and productions, with an input of US$ 50,000 during a 4-year period from this project. The design of pilot site was finished and the farmers association of ecological agricultural development was established in 2008. The construction of this pilot site was completed in 2010, and the related documentation and dissemination were also organized. The establishment of the Tarim river basin pilot site of water management and scheduling, and ecological agriculture in Tonqik Village, Yuli County benefited all the farmers in the demonstration areas. In addition, this project realized the organic combination among ecological agriculture, ecological benefits, economic and social benefits in the ecological demonstration area, promoted the coordinated development between the first and third industries. In terms of policy implications, the project promoted the famers in pilot site to get rich, provided a model of demonstrated popularization for industrialized operation of agriculture in Yuli County, and also offered a development formulation for modernization agriculture in the arid and semiarid areas.

The pilot project of water allocation was setup for the Tarim basin with an input of US$ 80,000 during a 4-year period from this project. The design of pilot project was accomplished in 2008. The development of DSS for water allocation in both source tributaries and mainstream was expected to be realized at four levels (prefecture, county, town and village) by 2009 August, and actually was completed by 2009 May-August. Among them, twelve persons were trained for system operation; the benefit people included all the households along the mainstream. Furthermore, the DSS for water resources management department has been successfully put into application, which improved its analysis and decision abilities, and realized the electronic and information functions of water resources management. On the other hand, the outputs of the construction of prediction capacity of runoff included: the runoff forecasting model for Tarim River, the revised program of water resources decision improved with effectiveness and fairness, improved analytic hierarchy decision model, the modified program for the optimal water resources allocation, the report of “specification of water resources management in pilot site” and the work summary of “the decision ability building for water resources use (Ⅱ)”, which directly benefit more than 1500 persons.

Generally speaking, the evaluators obtain amounts of information for the project through field trip, report collection, and acquired detailed effect of this project. The capacity building, training programs and pilot projects proposed by the Xinjiang project benefit much to government, local residents and also to the eco-environment of Tarim River.
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Figure 9. The interface for Tarim river water resources management decision support system

Table 5. People benefit from the pilot projects

	Pilot project
	Investment

(thousand $)
	People benefit

	water rights management
	150
	1630

	water allocation for the Tarim River
	80
	All people in pilot site

	ecological agricultural development
	50
	All people in pilot site


The most important characteristic of this project is the participation of private sectors. For example, the Coca-Cola Company provided plenty of funds for this project to improve school water, sanitation and hygiene in rural areas, and also establish pilot project such as water rights management in Daxi Village and ecological agricultural development in Tonqik Village. The participation of private sectors provided much benefit to this project. The private sectors can offer adequate funds for the implementation of the project. And also, these private sectors can also provide advanced experiences for project organization and management. Moreover, the private business can also gain amounts of benefit from participation of such public benefit activities. They can acquire lots of reputation from these projects and obtain huge economic interest in future. However, the private business may meet some difficulties such as activities organization, fund allocation supervision and therefore need help from local government. 

5.3. Project management and efficiency

The management of Xinjiang project was implemented through the local Project Management Office (PMO) under the supervision of CICETE and UNDP and in coordination with the national PMO. The staff of Xinjiang PMO, mainly from the Xinjiang Institution of Ecology and Geography, were motivated and qualified. 

Annual work plans (AWPs) of 2007 - 2010 explicitly stated the annually key activities and specific results to be achieved, and formed applicable agreements between UNDP and the Implementing Partner on the use of resources. AWPs were prepared and gotten approval by the national PMO and the Implementing Partner timely. Every project activity was well designed, organized and explored according to the AWPs. Moreover, the implementation of each activity was summarized and documented as required and timely. Through examination of serial numbers and record for all the facilities and equipments purchased through this project, the experts believed that all of these facilities and equipments were well kept and sufficiently utilized.

Internal monitoring on the results and monitoring in accordance with the project document were realized through the four project years. Annual meetings of project evaluation were successfully organized in 2008 and 2010, supported by participations of international and national experts in ecological agriculture and water resources management. The project website was put into operation in 2007, and worked as an effective tool for projection management. Project documentation (administrative report and financial record) were well prepared and kept. All of the documents required by the evaluation experts were accessible in both hardcopy and electronic forms. 

The Xinjiang PMO maintained efficient connections with the national PMO, CICETE and UNDP throughout the initialization and implementation of the Xinjiang project. 

Progresses of key activities were reported to the national PMO annually or seasonally. Modifications on facilities and equipments budget and purchase were updated in a timely manner. Instructions and arrangements from the national PMO were effectively followed. This successful communication could be traced back to the fruitful communications when this project was undergoing incubation and application. The communication between local offices was also well established and information-sharing within and beyond management scheme was encouraged. 

The Xinjiang PMO and performance partners also do lots of research work for prediction of future risk for the project and proposed related emergency plans for unexpected incidents. Furthermore the adjusted work plans due to some incidents such as violent events, natural disasters were also well proposed. And the project activities were implemented timely according to the adjusted work plans.

5.4. Summary

Main achievements

The Xinjiang sub-project has reached satisfactory achievement after four years’ implementation. Investigation revealed that the project activities in Yuli, Xinjiang are all relevant to the project outputs and objectives; most planed project activities have been fulfilled according to the project AWP, and some delayed projects were also fulfilled by the end of the project. Through this project, a scientific water right allocation strategy has been obtained and a compensation mechanism for ecological water has also been set up in demonstration area. Furthermore, this project also established water prediction and water resource utilization decision support system for Tarim River, increasing capacity of water inflow prediction in demonstration area, promoting electronization and informization of local water resource management agencies, and advancing analysis and decision capacities of water resources managers.

This project is generally led by Chinese Academy of Sciences, Tarim Watershed Governance Bureau, local Water Resources Bureau and Yuli County. This project helped to establish farmers’ self-developed water right associations, Water Right Association and Eco-Agriculture Association, which were very useful for organizing local water consuming agricultural activities at the three levels (e.g., county, town and village). Moreover, this project also substantially improved water right management and water resources allocation under current water resource situation. Project documentation (administrative report and financial record) are well prepared and kept. The facilities and equipments are well kept and sufficiently utilized. Project management team had frequent communication and information-sharing within the project implement partners and with other sub-project teams. 

As for Capacity Building/ Training, various training and seminar activities were held related to water right and water resources management, ecological agriculture, water-saving irrigation etc. Plenty of materials were edited and published for supporting the training activities, including a book for water right and water resources allocation mechanism and management training, a training book for eco-agriculture development and management, and a handbook for water resources management and drink water hygiene. Trainings were also given to support the operation of farmers’ self-developed association in terms of running association and the organization and management of the local water resources consuming activities. A water resource management Decision Support System and a project website were also constructed. Through these trainings, scientific water using methods and water right principles are now acceptable to the local farmers. Local water management work is much easier to carry out. 

Supported by CCCBL, some schools have now been benefitted from the project. Most of these schools now have better toilet conditions, hand-washing taps, as well as deep wells. Some schools now even have already been using treated tap water. All these changes have substantially improved the sanitation and hygiene condition. Survey results demonstrated that the students, in general, have some basic hygiene and safe water using knowledge. It indicated that the students have been benefited from the project and have already been using the safe drinking water in school. The implementation of this project has effectively improved the hygiene and sanitation of the local schools. Meanwhile, the participation of this project also provides the CCCBL great reputation and would also generate much benefit in future.

The project area, Yuli County, is a typically rural region in western China in terms of natural conditions and socioeconomic development. The identified challenges on water allocation and drinking water safety in Yuli are also in the front of a large number of rural regions in Xinjiang as well as other western provinces. The achievements of Xinjiang project have demonstrated an effective framework of improving water resource management capacity for these areas. As mentioned in previous sections, this project developed skills in forming farmers association, organizing trainings, and conducting pilot constructions, and developing friendly decision-support tools. There is also a rich accumulation of experience in encouraging public participation in small rural communities with thoughtful considerations on ethnic and gender issues. These methodology and knowledge has not only directly contributed to the improved water resource management in Yuli, but also can be extended to other western rural communities with similar natural and socioeconomic baselines.

Recommendations 

Consider the fact that farmers are busy farming from April to November each year, labor compensation activities are difficulty to carry out because other governmental organizations refuse to cooperate and follow up; it is always hard to gather such many people from towns and villages at the same time. Some of the project trainings thus were delayed and hard to carry out. Therefore, we recommend smaller scale trainings in several towns separately. To attract more people to attend, some farming, living skills and health knowledge are encouraged to be involved in the trainings. Moreover, corporate social responsibility (CSR) has been paid increasing attention in these years. CSR is the way that firms integrate social, environmental and economic concerns into their values, culture, decision making, strategy and operations in a transparent and accountable manner and thereby establish better practices within the firm, create wealth and improve society. In the project, Coca Cola set a good example for other enterprises to concern peoples’ livelihood and be responsible for the society. The approach to CSR would help Coco Cola to reduce risk of business disruptions, open up new opportunities, and enhance brand and company reputation. Therefore, many other enterprises can be contacted to adopt such approach to CSR.

6. Conclusions and recommendations

Main achievements

During the implementation of the project (from 2007 to 2010), National Project Management Office, together with local project management offices and project expert group, effectively and efficiently communicated and carried out multi research subjects, demonstration projects, propagandas and trainings, and summative evaluations. Investigation revealed that the project activities in these project areas are all relevant to the project outputs and objectives; all the planed project activities have been completed according to the project annual work plans.

In terms of the planned demonstration projects, they have been completed and already in operation. The relevant facilities and equipments are well kept and sufficiently utilized. Project documentations (administrative report and financial record) are all well prepared and kept. With the great supports from project partner Coca Cola China Beverage Limited, national and local project management offices have successfully carried out various activities related to school drinking water safety in Xinjiang and Sichuan, have participated in community clean drinking water solutions in Liaoyang, and have been working on sustainable management mode study for rural drinking water projects. Some schools have been benefited from the project. These schools now have better toilet conditions, hand-washing facilities, as well as deep wells, some school now even have already been using treated tap water. All these changes have substantially improved the sanitation and hygiene condition. Survey results demonstrated that the students, in general, have already been using the safe drinking water in school, and have some basic hygiene and safe water using knowledge, demonstrating that the students have already been benefited from the projects. The implementation of this project has effectively improved the hygiene and sanitation of the local schools. 

As for capacity building and training, multiple levels of PMOs have held various trainings and specific subject activities. Each activity had been well designed, developed, summarized and documented as required and timely. Some of the activities were held in cooperation with schools, communities, associations and publicity departments. In order to better extend the project influence, some books, painting albums and handbooks were printed. For example, in Yuli of Xinjiang Province, a book for water right and water resources allocation mechanism and management training, a training book for eco-agriculture development and management, and a handbook for water resources management and drink water hygiene have been drafted for the training activities. As well, decision support systems and project websites were very well constructed for water resources management in the project areas. Through these activities, people’s awareness of safe water using and environmental protection had been enhanced. 

Through the successful conduction, multiple levels of governments has benefited from these projects, which have been providing important bases in policy making. For example, Shuangcheng is the first county-level city in Heilongjiang Province which has take action to treat the non-point pollution. The successful non-point pollution control in this city and the consequent pollution reducing in ground water and Songhua River will eventually encourage the Province even the country to extend the range of non-point pollution control. The successful implementation of the project will provide a living example for the Northeast China in dealing with non-point pollution. In Chongzhou, the implementation of the school drinking water project has been providing clean and safe drinking water for the students. The water storage project now could provide sufficient water for the village. The implementation of the Chognzhou Project has been able to assure the sufficient and safe water using, which may provide important reference for some south Asian countries that have similar water problems. In Yuli, farmers’ self-developed water right associations (Water Right Association and Eco-Agriculture Association) played a very important role in organizing local water consuming activities. Water right management and water resources allocation in the County have been substantially improved under current water management policy. The association coordination pattern has gradually been brought to the forefront. The developed decision-making support system (DSS) has been significantly contributed to the water usage regulation and water resources management in Yuli. The joint management in county and watershed levels in future would greatly contribute to tackle the conflicts between upstream and lower stream, main stream and tributaries. Furthermore, the successful implementation of the project has provided valuable experiences in resolving similar issues in the countries that have water shortage problems. 
Generally, the projects are directed in three different levels: National Project Management Office, Province Project Management Offices and local Project Management Offices. These offices are in charge of the implementation and management. Each project management team had frequent communications and information-sharing within the project implement partners and with other sub-project teams. As well, the project teams have frequent communication with universities and research institutions. The technical advisory team played very important roles throughout the project management and implementation. This management pattern greatly helps ensure the efficient and effective fulfillment of the project. 

Issues and recommendations 

For the National PMO sub-project, 

The evaluation team recommends that MWR, CICETE and UNDP continue to provide strong leadership of the Steering Committee, and strengthen cooperation with the partners on the communication, coordination and cooperation (3Cs). We also recommend CICETE and NPMO to organize specific management training and workshops for local NPD and staff. Local PMOs’ capacity building should better be further enhanced in future. It’s noticed that a UNDP Project Expert Workstation is under construction, which aims to strengthen academic research and information-sharing on the basis of intelligence and expertise networking formulated under the project. The evaluation team recommend it play a sustainable function in promoting development and dissemination of water-related environment issues, thus branding the water project and making it sustainable.
For the Heilongjiang (Shuangcheng) sub-project, 

Due to the large amount of NPS pollutant, various technologies and facilities should be encouraged to be adopted in the region after thorough investigation. Special attention should be paid to NPS pollution management. Besides, the construction and operation need to be regulated to meet specific standards. During these processes, assistances in expertise and financial aspects are still very important. It’s also notice that both NPMO and LPMO have recognized the importance of the above concerns, and international experts’ specific research are undergoing. Under such circumstance, the evaluation team recommends that the research results be well targeting at solutions and standards. 
For the Sichuan (Chongzhou) sub-project

The logical framework should be updated for adapting to the impacts of the earthquake and other related natural disasters. The Ministry of Water Resources and CICETE should continue to provide strong leadership of the Steering Committee. Besides, more efforts should be paid on capacity building and governors’ training.  

For the Xinjiang (Yuli) sub-project

Corporate social responsibility (CSR) is the way firms integrate social, environmental and economic concerns into their values, culture, decision making, strategy and operations in a transparent and accountable manner and thereby establish better practices within the firm, create wealth and improve society. In the project, Coca Cola set a good example for other enterprises to concern peoples’ livelihood and be responsible for the society. The approach to CSR would help Coco Cola to reduce risk of business disruptions, open up new opportunities, and enhance brand and company reputation. Therefore, many other enterprises can be contacted to adopt such approach to CSR.

Table 2. Water treatment efficiency in Sanjiang Sewage Treatment Plant (Oct.-Nov. 2010)
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