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1. Background

Development Context
Water is one of the most important irreproducible resources to the mankind. It is closely bound up with social-economic development and people’s living. China is now dangerously in a shortage of water, with 20% of world’s population but only 7% of its freshwater and freshwater reserves declined by 13% between 2000 and 2009. Many places are struggling to maintain a balance in water consumption among industry, agriculture and clean drinking water. Apart from pollution, a bigproblem is that industry recycles too little water and agriculture wastes too much, thus the coverage rate of safe drinking water in rural regions of China is low, especially in central and western regions. Chinese government has adopted various measures to cope with water issues. During the eleventh-five year plan period (2006-2010), the central government set up a special fund for treasury bond of 32 billion CNY, aiming at removing rural drinking water safety problems by 2015. To expedite this process, the Chinese government further formulated the “Plan for Drinking Water Safety Project in Rural Regions”, and took a series of important measures and made huge investment to promote the security of drinking water safety. On the other hand, the State Council’s No. 1 Decree, released in 2011, puts water conservancy as the priority of infrastructure construction. It pledges to put an end to water conservancy backwardness in five to ten years. The 11th and 12th Five Year Plans have also emphasized the improvement of water-supply capability, strengthening pollutant reduction as well as enhancing water resources protection.
Agriculture, the top water consumer (>60%) in China, has always been accused of wasting large amounts of water despite of increasingly scarce water resources, featuring in low utilization coefficient of irrigation water, huge loss in the canal and application of traditional irrigation methods such as flood irrigation. As sustainable agriculture is a promising strategy to help solve the issue but hindered by inadequate water conservancy techniques, management system and funding, UNDP, Coca-Cola Foundation and various Chinese governmental agencies built a private public partnership mechanism to launch the “Guangxi Sustainable Sugarcane Initiative” as a pilot project for exploring and future promoting the water-saving sustainable agriculture in China. The overall goal is to provide sugarcane farming communities in China with access to safe drinking water and promotes sustainable agriculture through creating water-saving irrigation infrastructures and application of reclaimed water from industries to improve water efficiency in sugarcane cultivation.
Guangxi Zhuang Autonomous Region plays a key role in the Chinese sugar industry, producing as much as 60% of China’s sugar. Sugarcane production is the superior and pillar industry in most cities and counties of Guangxi, with more than 20 million people working in sugarcane agriculture and sugar production. Most sugarcane farmlands depend on nature precipitation rather than irrigation, which make it vulnerable because Guangxi is a prone to natural disasters, especially drought. Spring drought caused delayed sugarcane seeding, disrupted germination and even death under severe condition; while fall drought leads to failure in inter-node elongation and dried leaves and stems. All leads to crop loss and even failure. In 2009, Guangxi and four other provinces of southwest China experienced a severe drought of historic proportions (annual precipitation only 650 mm), which exerted a significant impact not only on crop yields but livelihoods of those reliant upon sugarcane and caused drinking water shortage.The Five Year Plan on the Priority of Guangxi Sugarcane Development issued in 2011 pointed out the drought was the biggest limiting factor in production and weakness of infrastructure in sugarcane farmland, e.g. only 15% receives irrigation, was in urgent need of improvement.
Guangxi Sustainable Sugarcane Initiative has two phases. Phase I “Sustainable Agriculture and Water Replenishment in Sugarcane Production Areas” was conducted in Shangsi, Fangchenggang City and Longzhou, Chongzuo City from 2000 to 2012. The second phase is from 2011 to 2013, including two sub-projects in Chongzuo City. One is “Water-Saving Irrigation Facility Construction for the Sugarcane Production Base in Linyou, Fusui County of Guangxi Autonomous Region”. Another is “Water-saving Irrigation Pilot Project for Sugarcane Production in Xinhe Sub-district of Jiangzhou District in Chongzuo City, Guangxi Autonomous Region”.Chongzuo is known as the “Sugar Capital”, producing 1/3 of Guangxi’s total cane sugar production and support 70% of farmers’ income, thus sugarcane production is crucial to local economic development and farmer’s livelihood. While Chongzuo is located in Guixi drought area, sugarcane growing is constrained heavily by lack of water. For example, in 2009 the reduced production of 20.2 million t sugarcane caused a loss of 68 million CNY in Guangxi ChongzuoXianggui Sugar Industry Co. Ltd. The vulnerability is intensified as drought events occurred more frequently and natural precipitation more difficult to predict.
One of two project areas in Chongzuo– Fusui, is now actively seeking efficiently irrigation system primarily through water conservancy infrastructure. Sustainable development, which aims at balancing between economic development and environmental protection, is also increasing attenuated in the county.Jiangzhou District of Chongzuo is also a core region of sugarcane and wheat production. Although farmlands in Xinhe receive treatment wastewater from Xianggui Industrial Park of Circular Economy, how to increase water resource utilization rate and effective irrigation area is still a big problem. This is a difficult task, partially because thatthestep and high hilly topography requires advanced water-saving techniques beyond regular ones like canal seepage control but lack of technical assistance and funding.
Project Objectives and Strategy

1. Water-saving Irrigation Pilot Project for Sugarcane Production in Xinhe Sub-district of Jiangzhou District in Chongzuo City, Guangxi Autonomous Region

[image: ]
Fig. 1 Location of project in Xinhe sub-district of Jiangzhou District in Chongzuo City

The overall aim of Xinhe project is to establish a highly effective water-saving sugarcane irrigation planning, construction, operation and management model based on the partnership of government, enterprises, association and farmers and secured by policy; improve water conservancy infrastructure to reduce reliance on natural precipitation; improve living conditions of local people and liberate labours from farming drudgery; and recycle wastewater to improve ecological environment. The objective and strategy is:
(1) Through replacing traditional irrigation methods with drip irrigation in 2200 mu sugarcane farm in the project area, the irrigation efficiency rises from 25% to 90%. Thus, for one mu sugarcane whose growth requires 238.5 m3 of water, irrigation water reduces from 954 to 265 m3 and for 2200 mu water reduces from 2.1 million m3 to 0.583 million m3 , saving 1.517 million m3 in total and 689 m3 per mu (see calculation in Annex). 
(2) Through stalling facilities such as pumps, pipes and storage tanks, treated wastewater from sugar mills is transferred to crop land for irrigation. Xianggui Industrial Park of Circular Economic could replenish 0.583 million m3 of water, thus total water saved and gained is 2.683 million m3.
(3) The infrastructure leads to an increased yield of 2 t per mu and 4400 t in total, which values 1.98 million CNY. 
(4) Direct beneficiary reaches 308 persons with increase income of 6,428 CNY per person (minority people 100%, women and children 65%) and indirect beneficiary of 23.86 thousand persons. 
2. Water-Saving Irrigation Facility Construction for the Sugarcane Production Base in Linyou, Fusui County of Guangxi Autonomous Region
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The historical measures to alleviate the impact of drought on sugarcane are waiting for rain to seed, transporting water by trucks or channelling water from rivers, hilly pond and wells for flood irrigation. However, precipitation is unpredictable, transporting water by trucks costly (120 CNY/mu) and flood irrigation a big waste. Study shows that the utilization coefficient of flooding irrigation is merely 25%. For a mu of sugarcane farm whose growth requires 230 m3 of water, 690 m3 of water is wasted.   
The overall aim in Fusuiproject is to improve irrigation efficiency and then increase sugarcane production. The objective and strategy is:
(1) Through replacing traditional irrigation methods with sprinkler irrigation in 2300 mu sugarcane farm in the project area, the irrigation efficiency rises from 25% to 80%.Thus, for one mu sugarcane whose growth requires 230m3 of water, irrigation water reduces from 920 to 287.5 m3 and for 2300 mu water reduces from 2.116 million m3 to 0.66 million m3 , saving 1.455 million m3 in total and 632 m3 per mu (see calculation in Annex).Considering 30% loss during channelling, total flooding irrigation needs water 3.023 million m3, while sprinkle irrigation via pipes totally saves 2.365 million m3 per year (see calculation in Annex). 
(2) The infrastructure leads to an increased yield of 2 t per mu and 4600 t in total, which values 2.217 million CNY and brings extra 1545 CNY per capita. 
(3) Direct beneficiary reaches 1,435 persons with increase income of 1,545 CNY per person (minority people 100%, women and children 70%) and indirect beneficiary 20,000 persons. 

Table 1 Summary of Fusui and Jiangzhou project information
	Project site
	Importance of sugarcane industry
	Risk
	Strategy

	Jiangzhou District
	Sugarcane farm area: 66667 ha; Sugarcane production: 5 million t;sugar industry tax: > 80% of county fiscal revenue
	Several drought-prone area, esp. Spring & Fall; depend on rain
	Xinhe project area (146.7 ha; 2200 m);
(1) Replacement of flood irrigation with drip irrigation ha;
(2) construction of pipelines totransfer treated water from Xiangui Sugar Company and Fulaishun Yeast Company 

	Fusui County

	Sugarcane farm area: 81067 ha; Sugarcane production: 4.94 million t; output value: 2.381 billion CNY;sugar industry tax - >46% of county fiscal revenue
	Several drought-prone area, esp. Spring & Fall; waste in water due to low irrigation efficiency
	Linyou project area (153 ha; 2300 mu);
(1) Replacement of flood irrigation with sprinkle and drip irrigation for 153 ha;
(2) construction of pipelines to deliver well water;

	
	2011
	2012
	2013



2. Key Results

Project Outcomes
1. Water-saving Irrigation Pilot Project for Sugarcane Production in Xinhe Sub-district of Jiangzhou District in Chongzuo City, Guangxi Autonomous Region
Outcome 1: Demonstrated recycling of sugarcane industry wastewater to replenish irrigation water, increased utilization coefficient of irrigation water and reduced environmental pollution risk.
Drip irrigation facility is able to cover in total 2200 mu sugarcane farm in the project area and the irrigation efficiency rises from 25% to 90%. Thus, for one mu sugarcane whose growth requires 238.5 m3 of water, irrigation water reduces from 954 to 265 m3 and for 2200 mu water reduces from 2.1 million m3 to 0.583 million m3 , saving 1.517 million m3 in total and 689 m3 per m
(Updated data: 3200 mu, 25 – 68 %, 280 m³ to 150 m³ per ha/ 896000 wastewater, 6400 mu, 3.2 million CNY)
Total 0.583 million m³treated wastewater from Guangxi ChongzuoXiangui Sugar Industry Co. Ltd. from could now be used for sugarcane irrigation. 
Drip irrigation under plastic film transfer water and fertilizers directly to the root soil of the crops, which decrease the risk of pest and disease transmission and quantity of irrigation water. Drip irrigation combined with fertilizers has reduced labor intensity and decrease pesticide use. The utilization coefficient of irrigation water increases from 25% to 90% and the total amount of irrigation water reduces 2.1 million m³. 
Outcome 2: Safeguarded local rural communities’ safe drinking water supply and improving their living standards.
The project directly benefit 308 people (women and children >65%) and 23.86 thousand indirect beneficiaries. An increase of 2 t per mu brings total 4400 t extra sugarcane production, which values 1.98 million CNY and increases income of 6428 CNY per capita.
Outcome 3: Improved management system for a sustainable agricultural irrigation system
2. Water-Saving Irrigation Facility Construction for the Sugarcane Production Base in Linyou, Fusui County of Guangxi Autonomous Region
Outcome 1: Increased utilization coefficient of irrigation water and reduced environmental pollution risk 
Irrigation condition of2300 mu of sugarcane farmland is greatly improved. Utilization coefficient of irrigation water raises from 25% to 80% and irrigation water requirements drops from 920 to 287.5 per mu, saving total 2.365 million water each year if taking into 30% of water in canal loss.
Outcome 2: Safeguard local rural communities’ safe drinking water supply and improve their living standards
The project directly benefits 1435 people (all minority people, 70% women and children) and indirectly benefits 20,000 people. An increase of 2 t per mu brings total 4600 t increased sugarcane production, which values 2.217 million CNY and increase income of 1545 CNY per capita.
Outcome 3: Improved management system for a sustainable agricultural irrigation system

Activities and Outputs
1. Water-saving Irrigation Pilot Project for Sugarcane Production in Xinhe Sub-district of Jiangzhou District in Chongzuo City, Guangxi Autonomous Region
Output 1: Demonstration construction: developing a sugarcane water-saving drip irrigation system and making use of treated wastewater from Sungain Circular (Xianggui?) Economy Industrial Park
The overall design of water-saving irrigation system in is:
	Treated wastewater
	
	Life pumping station
	
	pipeline
	
	High-seated reservoir
	
	Fertilizer applicator

	
	
	Water distribution network
	
	Branch pipe
	
	Drip irrigation tube
	
	crop



Total 1 lift pumping station, 3 high-seated reservoirs of 1500 t, water distribution network 30 km and branch pipe and drip irrigation tube 450 km were completed on 2012.
Output 2: Capacity building: training technical personnel and formulate a complete set ofinstructions on this pragmatic and sugarcane effective water-saving irrigation system
Activity 2.1 Organize workshops in the field of Chongzuo core project area and invite governmental agencies, research institutes, local community, NGOs, enterprises and media to attend the workshop.
Activity 2.2 During project development, invite specialists to stay at the site to provide consultation during planning
Activity 2.3 Carry out research on sugarcane irrigation techniques and hold meetings to discuss the research outputs
Activity 2.4 Provide training and exchange opportunities within and outside of Jiangzhou District every year
Output 3: Communication and publicity: popularizing the concept of energy-saving, water-saving and environmental protection in forms of display boards, workshops and publicity events
Activity 3.1 Hold project progress report meeting each year in Chongzuo and invite governmental agencies, NGOs and media to attend
Activity 3.2 Design and print project construction guidelines, project overview brochures and graphic instruction books for dissemination
Activity 3.3 Disseminate the ideas such as energy saving, water saving and environmental protection through newspaper, TV news and live meetings to make these ideas and behaviours root deeply into human mind 
2. Water-Saving Irrigation Facility Construction for the Sugarcane Production Base in Linyou, Fusui County of Guangxi Autonomous Region
Output 1: Advancement of related policies, regulations and specifications, and of innovative and practical scientific research and technologies
Fusui County government issued the Implementation Plan of Fusui Small-scale Farmland Water Conservancy Construction Project funded by Central Finance (Highly- effective Water Saving Irrigation Pilot County).   
Output 2: Demonstration construction: developing a sugarcane water-saving sprinkler irrigation system 
Total construction items including 5 deep wells (80 m3/h), 5 new pumping stations, 4 km high voltage electric power transmission lines and 23 km irrigation pipelines in various specifications and covering irrigation area of 2300 mu have been completed in April 2012. The construction was under revision after field appraisal on 15th December, 2012. Finally, irrigation pipelines were extended to 52.63 km, covering 3275 mu, including 1,735 sprinkling irrigation area and 1,540 dripping irrigation area.  Total42, 500 m3 of earth, 89.5m3 concrete, and 5.7 tons of steel were refilled.
Keeping the system function properly and sustainably is an essential component after the completion of construction work. Thus, the project has drafted the management and protection regulations. It is suggested that 1 or 2 maintenance work should be done each year and daily oversight will be carried out by two persons. 
After the completion of all construction work, the PMO has done acceptance test, built project documents archive and helped the takeover of constructed facilities by local irrigation agencies.
Output 3: Capacity building: training technical personnel and formulate a complete set of instructions on this pragmatic and sugarcane effective water-saving irrigation system
Activity 3.1 Develop project work plan, hold meetings on policy making and management and invited relevant specialists and governmental representatives to attend.
Activity 3.2 Organize regular workshops and trainings and invite governmental agencies, research institutes, local community, NGOs, enterprises and media to attend the workshop
Activity 3.3 During project development, invite specialists to stay at the site to provide consultation during planning
Activity 3.4 Carry out research on sugarcane irrigation techniques and hold meetings to discuss and exchange the research outputs
Activity 3.5 Provide training and exchange opportunities within and outside of Fusui District every year
Activity 3.6 provide technical trainings on sugarcane water-saving cultivation, formulating fertilization with soil testing and integrated pest and disease control
Activity3.7 Summarize the experience of water-saving irrigation facility construction for the sugarcane production, design graphic books to instruct the construction and make standards and commandments for the facility construction
Activity 3.8 Develop complete sugarcane water saving irrigation system as a model for promotion in other sugarcane farmlands
Output 4: Communication and publicity: disseminate the concept of wastewater utilization and ecological and environmental protection in forms of display boards, workshops, public events and guidelines
Activity 4.1 Hold project progress report seminars each year in Chongzuo and invite governmental agencies, NGOs and media to attend
Activity 4.2 Disseminate the ideas such as energy saving, water saving and environmental protection through express sigh, newspaper, TV news and live meetings to make these ideas and behaviours root deeply into human mind 
Activity 4.3 Design and print project construction guidelines, project overview brochures and graphic instruction books for dissemination
Sustainability
This project is an archetype of a sustainable project. First of all, it is aiming at providing a sustainable solution to Guangxi sugarcane production by tackling the biggest challenge– irrigation water shortage. Water shortage is a prevalent issue around China and many experts see a serious global water crisis in the next few decades. Dramatic increases in water utilization efficiency in agriculture section (the biggest water consumers of China) as we have achieved in our projects, will be essential for China water resources in the future.
Secondly, the outputs of this project can have a far-reaching and broad impact. The techniques in the planning and construction of sprinkler and drip irrigation infrastructures, the method of recycling and utilization of industrial waster water as well as management system can bestandardized and then promoted in broader regions. The facilities, once built at high standards, could function for a long time, thus people could benefit from it far longer than the project period.
Thirdly, the project is emphasizing capacity building, which provides trainings for farmers on building and operating the system and for local governmental agencies on effective management. Mastering of this entire system will have a sustainable effect on local community. 

Partnership Effectiveness
The project evaluation showed that the effective partnerships are crucial to the satisfactory progress:
The first is the support from Chinese government. The presence of governmental officials in relevant sections in PSC brings their expertise, experience and resources, effectively kicking out most obstacles in its implementation. The second is from the model of effective and constructive public-private partnership. UNDP provides a platform where TCCC could integrate its corporation strategies on social responsibilities and stay closely with all activity approval, monitoring and other steps to contribute its ideas. Thirdly, the third party organizations such as LimoTech. Inc. and other NGOs also contribute valuable supports in technical issues and assessment of potential environmental and social impacts.
Cross-cutting Issues 
Livelihood improvement is directly reflected in the increased yield of sugarcane.
Environmental protection: drip irrigation system is able to transfer both water and fertilizers precisely to the surrounding soil of plant roots, which reduced the total amount and minimise the environmental pollution.
3. Project Management and Oversight
Implementation status
With the efforts of project management offices and construction companies, the subproject is completed successfully and the outcomes are commensurate with the objectives and targets. All the demonstration sites planned have been constructed and under operation. The project constructed according to the national construction standards and design documentation requirements, and no safety and quality accidents were happened.
The PMOs of Guangxi province and Fusui County have shown their excellent abilities in the project implementation and management and no setbacks were found and extension of project was not needed.
Human Resource Management
Problems such as different staffs were assigned to prepare the reports or manage the information and inconsistent project information led to misunderstandings often occur. For this, it is necessary to appoint a qualified person to be responsible for the accuracy, completeness and consistency of project information. 
Monitoring and Evaluation
Department of Commerce of Guangxi Zhang Autonomous Region, as the government partner of the project set up PMO and is responsible for project execution under the guidance of CICETE and Ministry of Water Resources and the monitoring of CICETE and UNDP.
On January 12, 2013, Prof. Gordon Huang, Chief Technical Advisor and North American Energy, Agricultural and Environmental Research Institute had an appraisal and meeting with PMO, CICETE, TCCC and UNDP. Then they did a site appraisal on Jiangzhou District and Fusui County.This evaluation first identified some revisions in the priorities and partnerships compared with evaluation of 2011 projects, e.g. focus was shifted from drinking water safety to specific irrigation system, the partnership between TCCC and water umbrella programme was strengthened through integrating TCCC’s water replenish concept to the programme and the UNDP Expert Workstation was also established to support scientific investigation and Replenishment calculation.
Risk management
No significant risk has been identified during the reporting period. 
Communication and advocacy
Publicity activities could involve more companies, not only international ones but also Chinese companies and organizations, which helps to address different aspects of water problem and also help the sustainability of this project.






4. Financial Management
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5. Management recommendations
Several observations were made during our project implementation, which gave lessons on future management. Firstly, we need to avoid selecting project sites that have controversial environmental impacts during project design and plan. A typical example is construction of dams which may result in negative ecological impacts though they bring social/economic benefits. Thus, it is recommended that environmental impact assessments should be conducted before the implementation of project activities. Consultations with environmental organizations are also recommended. The assessment results should be accessible to the public and included in the project implementation plan or annual reports for later examination. 
Secondly, responding from the third party company (e.g.LimnoTech Inc.) usually take too long from time to time. It is recommended that local third party companies keep pace with the steps of project evaluation, replenishment calculation and reporting. This suggestion is mentioned here also due to the fact that specific technical parameters and standards may vary in different countries and even in different regions and special needs and social/cultural conditions vary in different countries.
Thirdly, qualified persons should be assigned from local PMOs in charge of information gathering and reporting. The person should ensure the accuracy, consistency and completeness of the information reported. Ideally, the person should possess a professional title such as professional engineer.
Fourthly, capacity building and policy recommendation should always be emphasized. Trainings and workshops, formulating a new way to work and manage the projects and re-arming the policies not only consolidate the achieved outcomes in the demonstration area, but also help spread the project impacts to broader regions of the country.  
There are also recommendations from specific project:
Fusui, Linyou Project:
For Linyou project, there are three recommendations with respect to the work in the next stage. Firstly, plentyof publicity and promotional activities were taken during the implementation of the project, and the local residents participated in the project actively, understood sustainable agriculture deeply, and their awareness and technologies on water-saving and drinking water safety were greatly improved (no detailed data). Thus it is advised the government continue to popularize the experience of the project and build a feedback mechanism to collect the advice and suggestions from the beneficiaries to increase the influence of the project. Secondly, the irrigation project in Fusui County achieved great success, and sets a positive example for increasing irrigation water efficiency. It is expected that local government and other organizations could adopt the successful experience and provide more financial support to help the local farmers improve the irrigation conditions and thus increase the yield. Thirdly, it is important to keep the functioning of installed equipment and irrigation facilities. And the government and local farmers are expected to promote the experience and technology and apply them to other places to in terms of scientific irrigation. 
Jiangzhou Xinhe Project:
For Xinhe project, having an enthusiastic local partner is essential.The local government and party committee in Chongzuo were keen for progress and this was very helpful to scaled up the project. Local businesses, such as our partner Guangxi Chongzuo Guixiang Sugar Production Company, are important too – their enthusiasm for reform meant we could get our water recycling project into operation.
Post-project maintenances and management are important.
The publicity events should reach boarder audience than only in the project area. The PMO should do more to enhance the influence as well the concepts within. It is recommended to develop a comprehensive dissemination and promotion plan for the future.
Some difficulties that emerged from project implementation Problems and ask for better consideration in the future: 
Firstly, it is recommended to entrust an experienced and highly qualified companies for construction work. Frequent revision in design caused by incompetency will delay the entire project progress. Secondly, fostering a “Water User Association” progresses slowly and asks for more efforts. Thirdly, using drip irrigation to deliver both water and fertilizer has a demand on water purity, or the system will get congested. It is also highly recommended by local authorities and farmer users to upgrade the irrigation system to be automatic, which further saves labour and reduce technique requirements of the users. Finally, the management and protection schemes for those newly constructed facilities need to further refine to ensure the proper and long term use.
6. Annexes
1. Xinhe project
Approach and Results: 
The irrigation water requirements for the pre-and post-project conditions were based on the crop water requirement and irrigation efficiencies of flood and drip irrigation. 
· Crop water requirement for sugarcane in the project area: 238.5 m3/mu
· Irrigation efficiency of flood irrigation: 25%
· Irrigation efficiency of drip irrigation: 90%
· Irrigation requirement with flood irrigation = 238.5/0.25 = 954 m3/ha
· Irrigation requirement with drip irrigation = 238.5/0.9 = 265 m3/ha

The total volume of water applied for irrigation can be divided into two main fractions (Foster and Perry, 2010); consumed and non-consumed fraction. Consumed fraction refers to the beneficial transpiration being consumed by the crop and the non-beneficial evaporation from wet soil. Non-consumed fraction refers to the recoverable seepage infiltrating as a ‘return flow’ to a fresh water aquifer. In order to estimate water savings in terms of water consumption, the benefit quantification approach described below accounts for the volume of water that infiltrates as ‘return flow’ to the freshwater aquifer when water is applied for irrigation. A reasonable assumption of return flow for flood irrigation and micro-irrigation are 25% and 5%, respectively of the applied water. The calculations are as follows.
· Pre-project: (flood irrigation)
· Water applied for irrigation = farmland area irrigated x annual irrigation water requirement per unit of farmland
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Water applied for irrigation  = 954 m3/mu
· Consumed fraction = (1-fraction of return flow) × water applied 
                                   = (1-0.25) × 954 m3/mu = 715.5 m3/mu
· Post-project: (drip irrigation)
· Water applied for irrigation = farmland area irrigated x annual irrigation water requirement per unit of farmland
· Water applied for irrigation  = 265 m3/mu
· Consumed fraction = (1-fraction of return flow) × water applied 
                                   = (1-0.05) × 265 m3/mu = 251.75 m3/ha
· Water savings = (715.5 –251.75) m3/mu = 463.75 m3/ha
· Area of cultivation = 2200 mu
Total benefits = Water savings × Area of cultivation
                          = 463.75 m3/mu ×2200 mu = 1,020,250 m3 = 1,020 ML
TCCC total (ultimate) benefit taken as a function of cost share is: 510 ML/yr.

Table 1 Projected Water Quality Benefits Summary
	Year
	Total Benefit (ML/yr)
	Adjusted for TCCC Cost Share (ML/yr)

	2013
	1,016
			508

	2014
	1,016
			508

	2015
	1,016
			508

	2016
	1,016
			508

	2017
	1,016
			508

	Ultimate Benefit:
	1,016
			508



Currently, in Xianggui Industrial Park of Circular Economy there are three companies, producing cane sugar, yeast and eco-fertilizer, respectively.  
For Guangxi Chongzuo Xianggui Sugar Industry Co. Ltd:
· Daily sugarcane processed: 11000 t
· Days of processing: 120 per year
· Water content leftover: 45%
· Total wastewater available for irrigation = 11000 x 45% x 120 =594000 t
For yeast company:
· Daily wastewater available for irrigation: 1500 t 
· Days of working: 360 per year
· Total wastewater available for irrigation = 1500 x 360= 540000 t
Thus, the total wastewater available for sugarcane irrigation is 594000 + 540000 = 1.134 million t
While total water requirements for Xinhe project site is 0.583 m3, thus the balance is 1.134-0.583= 0.551 m3. 

2. Fusui project
Approach and Results: 
Assumptions:
Projected benefits assume project will continue as currently designed.
Return flow is assumed to be 25% for flood irrigation and 5% for drip irrigation
Pipeline project benefits calculated
Approach & Results:
The compensation water amount from pipework project is calculated as:
[The Benefit from pipework project] = transmitted water × water loss rate before the project - transmitted water × water loss rate after the project = 3022.2 ML/yr × 0.3 - 700.8 ML/yr × 0.05 = 871.6 ML/yr.
Spray irrigation project benefits calculated
Approach & Results:
The compensation water amount from safe dirking water project is calculated as:
[The Benefit from irrigation project] = Planning irrigation area × Saved water/mu = 2300 ha/yr × (920 – 287.5) m3/ha = 1454.7 ML/yr
[Total Benefits for Fusui] = 871.6 ML/yr + 1454.5ML/yr = 2326.1ML/yr
[Benefits adjusted for TCCC’s cost share] = 1163.1ML/yr.

Table 2 Projected Water Quantity Benefits
	Year
	Total Benefit (ML/yr)
	Adjusted for TCCC Cost Share (ML/yr)

	2012
	456.2
	232.6

	2013
	2326.1
	1163.1

	2014
	2326.1
	1163.1

	2015
	2326.1
	1163.1

	2016
	2326.1
	1163.1

	Ultimate Benefit:
	2326.1
	1163.1
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