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Abstract
Abstract: Health Impact Assessment (HIA) is a tool to assess both potential positive and negative health impacts of proposed policies, programs, or projects. World Health Organization (WHO) and a number of countries have adopted HIA methods during planning and developments.  HIA share some concepts and methods with other impact assessments, but it also has its unique characters. The development of HIA in the world and common processes were reviewed and discussed in this paper. China also has potential needs of HIA with the high speed development, especially in western China. A pilot HIA about Conveyance Canal was used to find how to apply the theory in practice.
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1. Introduction to HIA
Health Impact Assessment (HIA) is a participatory process in which the potential health impacts of a proposed policy, program, or project are evaluated using quantitative, qualitative and participatory techniques. The assessment is carried out with the aim of informing decision-making on how adverse health outcomes may be avoided and how opportunities for improving health may be realized.  Broader than traditional health risk assessment, HIA considers cumulative impacts to health [1]. It could be used to answer questions like: how do policies, plans, programs, or projects affect health, health behaviors, and social resources necessary for health?  World Health Organization (WHO) and a number of countries have adopted HIA methods to incorporate the consideration of potential health consequences into the review of proposed policies and developments [2].  Results and findings of HIA usually are provided to stakeholders and decision makers. Democracy, equity, sustainable development, ethical use of evidence and comprehensive approaches to health are the guiding principles of HIA [3]. HIAs are still flexible and adaptable to different contexts while sharing similar aims, processes and study methods to enhance positive health impacts and to reduce negative ones [4]. More efforts should be taken to prefect and standardize processes and methods of HIA. 

2. Relationship between HIA and other IAs

Most impact assessments (IA) are based on social science and environmental science. When an IA addresses with health, both public health and healthcare methods will be included in assessment process. But only one kind of IA that aim at assess the health impact of pupation could be called a HIA. HIA is development form Environmental Impact Assessment (EIA) and shares certain concepts and methods with Risk Assessment, EIA, Social Impact Assessment (SIA), and Economic Assessments. Environmental Health impact Assessment (EHIA) is an extension of EIA, but few finished EIA contained health in their process [5]. Like EIA and socio-economic impact assessment (SIA), HIA systematically assesses potential impacts, and recommends strategies to mitigate harmful effects and enhance benefits. All of these IAs are different in many ways. Basically, HIA, EIA and SIA differ in where they look for effects. EIA examines effects on the environment, SIA on the social and economic wellbeing of affected communities, and HIA on the health of human populations [6]. HIA have several unique difference: regards population health as a holistic concept; predicts both positive and negative impacts; employs both qualitative and quantitative methods in process and is not required by specific legislation in most countries [2, 4]. The comparison between HIA and other IAs are in the following figure and table (Fig. 1, Table 1). The methods of all of them often overlap, with interrelationships between the various endpoints examined. There is now growing interest in the concept of integrated impact assessment, with some progress towards integration at the screening stage at least [5].
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Fig. 1 Relationship between HIA and other IAs
Table 1 Difference between HIA and other IAs

	Name
	Abbr.
	Definition
	Aim
	Procedure
	Time

	Health Impact Assessment
	HIA
	A combination of procedures, methods and tools by which a policy, program or project may be judged as to its potential effects on the health of a population, and the distribution of those effects within the population [7].
	Gather and interpret evidence about potential health impacts on the health, and recommends strategies to mitigate harmful effects and enhance benefits [5-6].
	1 Screening;

2 Scoping;

3 Appraisal or risk assessment;

4 Preparation of report and recommendations;

5 Submission of report and recommendations to 

  decision makers;

6 Monitoring and evaluation[8].
	Prospective

Concurrent

Retrospective[3, 5, 9-10]

	Health risk assessment
	HRA
	Determine if a particular chemical poses a significant risk to human health and under what circumstances [11].
	It is used to set standards limiting exposure to toxic substances.
	1 Hazard Identification

2 Exposure Assessment

3 Dose-Response Assessment

4 Risk Characterization
	Concurrent

Retrospective

	Environmental Impact Assessment
	EIA
	A decision-making tool to assess and mitigate the negative environmental effects of development projects, programs and policies [12].
	The objective is to determine the potential environmental, social and health effects of a proposed development in a form that permits a logical and rational decision to be made [5].
	1 Project screening  2 Scoping

3 Consideration of alternatives

4 Understanding project action

5 Establishing environmental baseline

6 Impact identification

7 Prediction  8 Evaluation  9 Mitigation  

10 Public consultation and participation

11 Decisions on project[13-14]
	Prospective

Concurrent

	Environmental Health Impact Assessment
	EHIA
	Comprehensive assessment of changes in environmental and social determinants of health induced by development [12].
	Evaluate development policies, programs and projects for their potential impacts on the health status of human populations, and the distribution of such impacts among population/community groups [12].
	1 Project analysis       2 Regional analysis

3 Population analysis  4 Background situation

5 Prognosis of future pollution  6 Prognosis of health impact  7 Summary assessment of impacts

8 Recommendations   9 Communication

10 Evaluation[15]
	Prospective

Concurrent


3. Development of HIA

HIA is developing along with the increasing concern for population health. Since 1966, the Slovak Republic has required by law that new decisions should be approved by a district hygienist; it means some kind of health impact assessment was expected[16]. Unfortunately, the practice was not always so. The development of HIA is based on EIA which was legally accepted and frequently institutionalized after 1969 in several countries. In the 1980s, WHO recommended HIA as an important tool for decision-making process [9]. In the 1990s, HIA began to develop as a methodology in New Zealand, Australia, Canada and Europe. The first document using HIA as a methodology was published by the Institute of Public Health, Sweden, 1996 assessing health impacts of Common agricultural policy of the EU [17]. The Gothenburg Consensus Paper (Health Impact Assessment: Main concepts and suggested approach) of WHO in 1999 was the first formal paper about HIA. In this paper HIA was established as a methodology recognized by WHO and the basic principles of HIA were confirmed. These included: considerations of evidence about anticipated relationships between policy and health, opinions experience and expectations of those who might be affected, provision of more informed understanding by decision makers and the public and proposals for adjustments or options to maximize positive and minimize negative health impacts [7]. During first 10 years of the 21st century, HIA development has accelerated throughout the world. It has been used at a variety of policy and project levels in Europe, North America, Africa, Asia and Australasia both at local and regional levels [18]. 
More and more countries accept this method to evaluate the potential effect of policies or projects. Some countries have integrated HIA into EIA or other IA methods. There has been a tendency to combine two or more IAs into one integrated approach. Most of finished HIAs have been done in developed countries and urban areas [18]. But more developing countries are at various levels HIA in the learning process.

HIA has developed very quickly. Many countries have edited the practice guide according the special situations of their own country [3, 7, 11-12, 19-23]. More international conferences focus on this topic, e.g. In April 2010 WHO held an international conference, 30th Annual Meeting of the International Association for Impact Assessment, about HIA in cities in extractive industries in Geneva, Switzerland [24].

Courses about HIA have been introduced into universities. More studies are needed to build mature methods [5, 25]. For example, European Commission's Directorate General for Health and Consumer Affairs (DG SANCO) have funded a Dynamic Modeling for Health Impact Assessment (DYNAMO-HIA). It’s an online tool to assess the health impact of policies in the European Union (EU) through their influence on health determinants [26]. On the internet, there are a lot of materials about HIA teaching and learning, University of Laval (WHO recommended) has developed an online course for HIA [27].

3.1 European Union (EU)
In Europe the major driving forces for the way HIA is being used in urban settings have been the health inequalities, sustainability and climate change agendas. The first HIA paper Gothenburg Consensus Paper was published by the European Centre for Health Policy. Netherlands has a long history of HIA of government activity. Finland has a integrated impact assessment. In 1990, environmental health issues appeared in Germany and Netherlands, and relevant assessments on environmental health topics were conducted. Finland and Sweden made important contributions to development of HIA by broadening its focus to policy issues. In United Kingdom HIA became extremely well positioned and accepted after 1998. The British Overseas Development Administration funded the Liverpool Health Impact Program to investigate health impacts prospectively[5].An important step in development of HIA as a widely accepted procedure was done by the introduction of article 152 of the Amsterdam treaty of the EC (European Community, former name of EU) and the resolution of European council of June 1999[28]. As far as the application of HIA is concerned, the EU has drawn on national experiences across Europe and on experiences with related impact assessments at the Union level [29].
3.2 America

In North America, Canada has applied HIA for a long time in healthy public policy and in the consideration of the health impacts of policies, plans, programs and projects. In the USA, The National Environmental Policy Act released in 1969 and related state laws require many public agencies to analyze and disclose potentially significant environmental effects of agency actions, including effects on human health. A workshop in 2004 of invited experts focused on moving HIA use forward in the U.S. and highlighted the need for further research, pilot studies, capacity building, and evaluation. Recently both state and federal level are trying to integrate HIA and EIA. To address the growing health and wellbeing problems in urban areas some HIAs have been done [30]. Therefore, the U.S experience with HIA is limited; Most HIAs were funded by local health departments, foundations, or federal agencies concerning housing, urban redevelopment, home energy subsidies, and wage policy such as living wage ordinances, highway renovations, light rail systems, garden markets, social equity in housing, school sitting, and walk to school programs, et al[31].  The National Association of County and City Health Officials, the American Planning Association, and the Centers for Disease Control and Prevention are hosting a workshop in February 2006 to provide training and technical assistance to pairs of local planners and health officials who will conduct proposed HIA pilot projects.  San Francisco Department of Public Health (SFDPH) and Alaska Inter-Tribal Council (AITC, in cooperation the North Slope Borough (NSB)), recently successfully finished several HIAs[30]. Centers for Disease Control and Prevention (CDC) developed a workshop in 2002 that led to a research agenda on issues to advance the field of public health in relation to community design. After the workshop several HIAs were carried out on urban development plans and projects, with more HIAs are in process [32-33]. In the University of California in Berkeley a team of environmental health students and faculty formed the UC Berkeley Health Impact Group (UCBHIG) and conducted several HIAs since 2006[2, 34-35].
3.3 Australasia

Australia and New Zealand have been using HIA to incorporate health and wellbeing issues within the EIA process. Both countries have undertaken HIAs at national, regional and local levels. The Australia Centre for Health Equity Training, Research and Evaluation (CHETRE), Research Centre for Primary Health Care and Equity in University of New South Wales (UNSW) has done lots of research about HIA. NSW HIA project funded by NSW Health and led by the CHETRE, has developed the capacity of the health system to undertake HIA. The center has undertaken several HIAs on policy, program and project proposals [18, 36].

3.4 Asia

In Asia, Thailand and Laos have introduced and tried to integrate HIA in EIA framework; however, the HIA legislation in Thailand has gone beyond environmental impact assessment and taken a more holistic and far-reaching perspective on assessing the health and wellbeing implications of new plans and projects [32, 37]. In Japan, Fujino, eatl of University of Occupational and Environmental Health have introduced HIA to government decision-making process from 2007. Issues about white-collar exemption, policy reform of occupational health and safety and the transition to a core city have been successful done by using HIA [38-42]. From 2007, scholars in Korea also began to discuss and practice HIA in the issues of Healthy Cities. The Ministry of Environment in Korea introduced HIA within existing Environment Impact Assessment. The Korea Institute for Health and Social Affairs began an HIA program in 2008 in alliance with Healthy Cities [43-44]. Scholars from Bangladesh are trying to introduce HIA as a method to assess the health impacts of climate change [45].  China also needs health impact assessment with rapid social and economic development, China’s “Go West” campaign or West Development Project which is designed to raise living standards in the largely impoverished western region of the country and more tightly integrate the border autonomous regions with the rest of the country.

China is going to establish a balance between economic development and environmental protection in the process of the “Great Opening of the West”.   Launched in March 2000, the “Go West” campaign is designed to reduce regional disparities and eventually materialize common prosperity by developing six provinces (Gansu, Guizhou, Qinghai, Shaanxi, Sichuan, and Yunnan), five autonomous regions (Guangxi, Inner Mongolia, Ningxia, Tibet, and Xinjiang), and one municipality (Chongqing) in western China. The Go West campaign has a series of large-scale infrastructure projects, such as the Qinghai- Tibet Railway; the West-East gas pipeline from Xinjiang to Shanghai; massive afforestation projects; and many other small projects in every province of west [46]. So now is a good time to using HIA before project or policy implementing. Wu Li-ming from Shanghai Municipal Center for Disease Control and Prevention has done some preliminary work to introduce this method to China [4, 47].
4. HIA Procedure

According to suggestions from WHO, the procedure contains 5 steps: Screening, Scoping, Appraisal(Assessment), Reporting and Monitoring[48]. Every step has a different and specific aim: screening is to determine value and purpose; scoping is to identify health issues and research methods; assessment is of baseline conditions, impacts, alternatives and mitigations; and reporting of findings and recommendations is the final product. Monitoring is an important follow-up activity in the HIA process to track the outcomes of a decision and its implementation [3].
4.1 Screening
Not all policies or projects need HIA, so screening is the first step to decide whether a project, policy or programs needs a HIA and when to do it. Stakeholders’ participation is very impartment in this step[4]. HIA should enter the decision making process as early as possible. 

A checklist should be developed to consider the possible changes in health outcomes from the proposed policy. The checklist allows decisions to be documented for future reference. The checklist has four components, with a major focus on numbers two and three.

1.  Description of the policy 

2.  Questioning whether the policy affected any of the selected determinants of health 

3. Questioning whether the policy affected the whole population or selected vulnerable groups 

4. Deciding whether the policy should undergo an HIA [48].
4.2 Scoping
Purpose of scoping is to outline the possible hazards and benefits and to identify the questions that must be asked in the assessment process. Scoping is to identify what to do and how to do it in HIA. Scoping sets the boundaries for, and considers how the HIA appraisal stage should be undertaken. After preliminary analysis of potential impacts detailed content of the HIA project should be confirmed. Usually typical scoping issues include:

1. Who will do the HIA and who will be in charge?

2. Set ground rules for working together and develop work plan and timeline.
3. Are there any specialists or practitioners who could be involved? 

4. What monitoring and evaluation of the HIA will occur? 

5. When does the HIA have to be done in order to influence key decision makers (often influencing the choice of whether a rapid or comprehensive HIA is undertaken)? 

6. What are the aims and objectives of the HIA [48]?
4.2.1 Rapid HIA

Rapid HIA or desk-based HIA, refers to the appraisal stage which is carried out quickly (often only in days/weeks) with a limited amount of resources. However the preparation required for stakeholder consultation, searching and compiling evidence and writing the recommendations should not be underestimated [48].

4.2.2 Comprehensive HIA
An extensive appraisal stage, where new information is generated, significant literature reviews undertaken and comprehensive involvement of stakeholders often occurs may take months or longer [48].
4.3 Assessment

Assessment is to identify the nature and magnitude of harmful and beneficial factors and to consider evidence of any impacts. This main part of HIA work is to find how many and which people will be affected by factors. At first one can organize a panel of experts to examine the proposal in detail. The relationships between the determinants of health and key elements of the proposal should be investigated and laid out in a table. Qualitative and quantitative evidence in this process can be collated using interviews, focus groups, surveys and community profiling, et al. Data can be used to rank important health risks. Such identification and description of the type and size of health impacts (both positive and negative) is typical of the assessment stage of HIA. Usually in this step facilitated workshops are held to assess the evidence by gathering a wide range of stakeholders [4, 48].
4.4 Reporting
Reporting is developing recommendations to reduce hazards and/or improve of health and providing findings to support decision making. A key output of the HIA is the set of recommended changes to the proposal. Recommendations should be provided as a formal report to the decision-maker, and delivered before decisions are made on whether to grant a permit. The stakeholders’ views should be clearly set out within the recommendations made. Consideration should be also given to feeding back the outcome the community [4, 48].

4.5 Monitoring
This step contains evaluating and monitoring. Evaluating whether the HIA has influenced the decision making process is an important component of HIA. Evaluation is required to see if it has worked. Evaluation of the HIA process is also useful to answer why the HIA worked (or not). Monitoring the implementation of the proposal is critical to ensure that any recommendations that decision-makers agreed to, actually occur. Longer term monitoring of the health of populations is sometimes a component of larger proposals. This long term monitoring can be used to see if the predictions made during the appraisal were accurate, and to see if the health, or health promoting behaviors of the community have improved.
There also are some problems in applying of HIA. Validity of existing methods is uncertain. Data needed for these methods are often lacking. Lack of an appropriate set of standard analytical tool induces results cannot be compared with other HIAs that using other assessment methods. Quantitative forecast methods need to be development for achieving policy change. A mutually respectful interdisciplinary collaboration organization can mitigate barriers in the process of HIA. More funding is needed to support studies of HIA [30, 48]. 

5. The Potential Needs of HIA in Western China 
5.1 Development of HIA in China
In China, EIA was legalized in 1979 after the release of the Environmental Protection Law. The Environmental Impact Assessment Law (EIA Law) was published in 1986 and requires an EIA to be completed before project construction. Since that time, lots of EIAs have been completed successfully [47]. In 2007, the Environmental Health Action Plan was published, directing EIA to paying much more attention to health [49]. But few EIAs contain health in their assessment process now.

5.2 Needs for HIA in Western China
With the development of the economy in western China, adverse health effects have been observed more frequently. Increased industrial activity presented health problems and serious incidents like lead poisoning and arsenic poisoning.  Systematic methods like HIA for anticipating and assessing program or project effects are urgently needed in western China. With the implementation of West Development in China, there will be more new projects or programs in Gansu. Protecting human health will be a challenging problem. More HIAs or similar health assessment methods should be introduced to enhance decision-making for the protection and promotion of population health in western China.
5.3 Problems of Applying HIA in China
As a new introducing methodology, applying HIA demonstrates new needs. In China there are some barriers or problems to use this method. A lack of legislation is still a problem in China; this also means lack of political support. That will be hard to implement it in practice. Public and political acceptance is very important problem for HIA in China. So Medias should pay some attention on this topic for raising awareness in pubic understanding of HIA. Different departments in China don’t have a tradition of cooperation. Good relationships between government branches and institutions need to be constructed. What is an appropriate level, national, provincial, municipal level or all of them for applying HIA also need more study. Lack of skilled personnel and research resources in HIA still is a problem in China. So academic institution and relevant agencies should take some training about HIA. Because of diverse practice quality and no standards for HIA, there is a need for quality assurance and quality control. For many recent projects or ones in progress that didn’t have a health impact assessment, a concurrent or retrospective HIA need be done to protect population health. Some current assessment approaches in China have similar steps to HIA. Avoiding repetition will also be a problem [47].  

6. Pilot Application for HIA in Gansu Province
For trying to know how HIA work in Western China, A project in Gansu Province was choose as a pilot HIA application. This HIA will be based on rapid method of HIA. A combination of North American HIA Practice Standards Working Group and Centre for Health Equity Training, Research and Evaluation (CHETRE, Sydney) Guidelines were used to identify positive and negative impacts in this paper.
 6.1 Background information
This paper describes the potential health effects of the Special Conveyance Canal from Xiying River to Minqin on the population live in affected areas. This is part of the project for save Minqin Oasis that located in Shiyang River Basin in Gansu Province.

Gansu is climate change sensitive and ecological environmental fragile area. Some environmental changes are very easily to affect human health in both short term and long term. Gansu lies in northwest of China at the juncture of three highlands: Qinghai-Tibet Plateau, Inner-Mongolia Plateau and Loess Plateau, most areas of Gansu are plateau and mountainous with an altitude above 1,000 meters. Gansu has 455,000 square kilometers areas and 25.62 million (the 2000 population census) population. The landforms in Gansu are complicated and varied. Hexi Corridor, like a valley across the province has smooth terrain, oasis, dessert and Gobi desert. Part of the Gobi Desert as well as parts of the Badain Jaran Desert and Tengger Desert is located in Gansu; the precipitation is scarce and not regular. So Gansu is a province that suffers from drought. Because of lack of rainfall, most serious drought in the recent 50 years happened both in 2007 and 2009. Drought has been one of the most harmful natural hazards in Gansu Province[50]. 

The Shiyang River Basin (100°57’E-104°57’E; 37°02’N-39°17’N) lied in arid lands of central Asia and middle east of Gansu Province, in the mid-latitudes of the Eurasia continent, has been extensively studied in recent years due to its significant contribution or sensitive response to climate changes. The Shiyang River Basin has an area of some 41,600 km2. Eight tributaries flow from the Qilian Mountains in the south and flow out over alluvial fans into the plain and towards the Badain Jaran Desert in the north (Table 2, Fig. 2). To the east is the Tengger Desert. These eight streams all join the Shiyang River in the middle basin, which then flows through the Minqin oasis before terminating in the Qing Tu Lake. The lake dried up in the early 1960s following construction of the Hongyashan Reservoir and extension of irrigation in the Minqin oasis. In the north of the Shiyang River Basin, average annual precipitation is just only 60 mm per year [51-52]. 
Minqin County is a shrinking oasis sandwiched by two advancing deserts, one of the most serious drought problems in Gansu. This area is the cradle of sandstorms in Northern China, especially in Beijing. After 2000, the problem of desertification became more and more serious. To save Minqin oasis and prevent the two deserts from merging together, the Administration Bureau of Shiyang River Basin was built and the Regulation of Shiyang River Basin Water Resources Management and Shiyang River Basin Basic Management and Planning was published to protect this area since 2007. According to these files, many new projects like Water Resources Allocation Protection Project (2007-2020), Ecological Migration and Water-saving Irrigation Improving Project have been or will be applied. National Development and Reform Commission and Ministry of Water Resources decided to start a number of emergency projects; a special conveyance canal from Xiying River to Minqin is the first project of Water Resources Allocation Protection Project in the basin.
Table 2  Annual Average Runoff of Tributaries in Shiyang River Basin (100 million m3)
	River
	Xida River
	Dongda River
	Xiying  River
	Jinta River
	Zamu  River
	Huangyang River
	Gulang River
	Dajing River
	Total

	Annual runoff
	1.577
	3.232
	3.702
	1.368
	2.38
	1.428
	0.728
	0.127
	14.54


6.2 Screening

Special Conveyance Canal from Xiying River to Minqin (Fig. 2) is part of Shiyang River Basin Water Resources Management and Shiyang River Basin Basic Management and Planning. This Canal is to promote Minqin Oasis as an alternative to large scale irrigation, for increasing agriculture and to enhancing rural livelihoods. However, negative health impacts such as increased transmission of water related diseases may be substantial and the investments do not always result in sustainable development.  So to determine the overall impact of the canal on the well-being of the local community is important.  Therefore using of HIA to optimize the contribution of the canal to sustainable development in Minqin to maximize its benefit to the community and mitigate its adverse impacts will be necessary.
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Fig. 2 Shiyang River Basin and the Special Conveyance Canal from Xiying River to Minqin

Special Conveyance Canal from Xiying River to Minqin is a project that will last for 6 years from 2006 to 2013. This project just part of activities for save Minqin oasis. More projects like this are in planning. The project location is in Shiyang River Basin of Gansu Province crossing Liangzhou District and Minqin in Wuwei City. The total desertification land area of Liangzhou is 2,927 km2, accounting for 13.49% of desertification land in Wuwei City. Desertification land in Minqin is 14,711 km2, accounting for 67.82% desertification land in Wuwei City. Because of serious drought in Minqin, there is no more better way as an alternative for mitigating drought. The water from the source Xiying River Reservoir cross about 10 km natural river course to the main canal of Liangzhou District. Special Conveyance Canal starts from Liangzhou District towards northeast. With a total length is 50.386 km, successively cut through Guyong highway, 312 national roads, Lanzhou-Xinjiang Railroad and the Jinwu highway. This project will affect two counties (or districts), 7 towns and 21 administrative villages. About 45 villages within 2km along the canal will get lager influence from this project. The destination is Caiqi Town of Min Qin County, 66 km from of center of Minqin County. Leading portion will be extended from the existing canal. The project contains: 12.0 km long extension canal, 38.4 km long new covered and open channel, 2 steep slopes, 25 moderate and discharge water gate, a drainage aqueduct, 20 bridges, 8 canal aqueducts and various floodgate. Part of the canal have 2.0m width of a side bank, the other side is 4.0m could be used as road for operation and management. The canal has at least 110 million m3 capacities from Xiying River to Minqin per year. Water will be stored in Hongyashan reservoir for irrigation thus reducing the groundwater exploitation in Minqin. The main purpose of the canal is irrigation and supplying drinking water, but in practice it is also used for domestic purposes (Fig. 3). 
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 Fig. 3  Project of Special Conveyance Canal from Xiying River to Minqin (the red line)

Summary description of the project:

	Proposal aims and objectives
	To develop a Special Conveyance Canal from Xiying River to Minqin Oasis for providing water to agriculture and living needs.

	Potential impacts based on a scan of the literature
	Negative

Safety problems, transportation inconvenience, increased diseases, decreased water quality

Positive

Agriculture harvest, short term and long term employment, ecological restoration, increased tourism, mental health promotion

	Key decision making points
	· The project didn't consider any negative effects may caused by this project.

· Bridge will be build at a regular distance along the canal.

· Upper polluted water can flow with the canal to Minqin.

	Timelines
	The project is in progress. December 2006 to March 2008 is construction period; April 2008 to April 2013 is initial operation period.

	Potential for changes to be made to the project
	This project doesn’t mention health in the planning period. Because this project is under constriction, health problems could be identified by using HIA and found in practice. This will benefit next canal project in Shiyang River Basin.


Basic population profile of the population potentially affected:

	Study area
	Minqin County and Liangzhou District of Wuwei City.

	Population
	Approximately 1,200,000 people (314,000families) live in this area; most of them live in rural area (74.7%). More details about population are in Table 3 .

	Annual Per Capita Net Income                                            of Rural Residents
	Liangzhou District 4380￥(645$),Minqin 4161￥ (613$)  (from Gansu Yearbook 2009)

	Social economy
	Liangzhou District’s economy based on the development of industry and services. Minqin County is mainly relay on agriculture. Almost no tourism income. 


Table 3 Population of Study Areas

	Region
	Gender
	
	Urban and Rural
	Total

	
	Male
	Female
	
	Urban
	Rural
	

	Gansu Province
	13021654
	12102628
	
	6018417
	19105865
	25124282

	Wuwei City
	949051
	887935
	
	370008
	1466978
	1836986

	Liangzhou District
	488872
	457634
	
	273047
	673459
	946506

	Minqin County
	155964
	146121
	
	42330
	259755
	302085




*Data Source: 5th Census of P. R. China(2000)

6.3 Scoping
The aim of this HIA is to identify and assess the health effects of the Conveyance Canal, in particular, to identify the main impacts of the project on key health determinants, e.g. agriculture, water quality, diseases, jobs, safety, transportation and mental health. And make recommendations to Shiyang River Basin Management Bureau (SRBMB). Because this project is in process, concurrent HIA should be done as soon as possible.
Level of depth for the HIA [23]:

	Issue
	Local conveyance canal project

	Level scoped
	Desk-based, small number of impacts to be assessed

	Scale of project
	Medium size project and potential have both benefit and harm impacts. 

	The significance of the impacts
	Great benefit and unknown potential harms in a small area.

	External interest
	Small amount of local political and public interest in the project’s health impacts.

	Timing
	There months to write the paper to fit with the training schedule.

	Capacity
	Limited ability to do this research. Have access to the HIA literature and expert advice.

	Resources
	Limited resources but good access to the literature. And concise edition EIA of this project is available.


Main research resource will be used for impacts analysis is from literatures. Most literatures are form Pubmed and CNKI (China National Knowledge Infrastructure). Lanzhou University had a field investigation in 2007. Partly GIS data that needed in this research could get from it. Socio-economic data can get from Gansu Yearbook (2006-2009). China Environmental Science Research Institute and the Institute of Geographic Sciences and Natural Resources Research Institute have released an EIA report in 2006, all these will be a support for this HIA research [53]. Questionnaires about the project for community members about this project have been done during the EIA. That will be helpful for developing suggestions for improved management and planning of this canal.  The project will mainly collect qualitative data based on literature review and existing data.  Some data information can be obtained from government departments, universities and other research institutions.  Information on a variety of topics will be collected, such as the planning and design of the canals; historic meteorological data; agricultural information on crops, livestock and yields; information on other development activities in the region; agricultural extension services; land and water regulations; standards for drinking and hygiene; overall and specific mortality and morbidity; health care facilities; level of education. 
Most people live in Liangzhou District and Minqin County will be affected by this project. Population information can be found in Table 3. Natural growth rate of this area is 6.60‰. Avery death rate is 6.68‰[54]. In population, 0.71% in Liangzhou District and 0.10% in Minqin County are minorities. The average per-capita living space for residents in Liangzhou District and Minqin County are separately 19.16 meters and 21.40 meters. There are some endemic diseases in this area like plague, brucellosis, iodine deficiency disease, drinking water fluorine poisoning, endemic arsenic poisoning and echinococcosis, etc [55-56]. In this area both human and animal have high risk of cancer, especially gastric cancer in human. From 2002 to 2003 studies of Yumin Li (Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences) have shown that the incidence of gastric cancer in Wuwei are related with the distribution of elements in soil and water [57-64]. Project area has a typical inland piedmont basin hydrological characteristics, groundwater can be divided into the following three categories: Southern piedmont recharge groundwater; the central basin runoff groundwater; Basin plain shallow overflow groundwater. Excessive exploitation of groundwater in the area causes the groundwater level dropped at an annual rate of 0.2-1.0m. The project area vegetation is temperate shrub, semi-desert shrub vegetation, distributed in the downstream river and alluvial fan edge of basin. But the average vegetation coverage is low in this area. The project located in the oasis area, agriculture is developed. Artificial vegetation included alimentary crops, commercial crop crops, forage crops and agroforestry. Main natural disasters of these areas are high temperature, drought, dust storms, flash floods and hail storm. The greatest influence of meteorological disasters is drought, especially agriculture influence. Some times drought leads to crop failures and difficult in drinking water. Several paper mill and chemical plant built in the upper river, but waste water from living is the main reason for the water pollution [53].

According to the public participation questionnaire of this project, 60% of the people have a better understanding of the project. 64% of the public in favor of the project launched. 56% of the population thinks that this project will benefit the environment and economic conditions in the region. After consulting expert for advices, all the experts agreed the project will improve ecological environment and promote local economic development. Some experts suggested that the need to strengthen the water saving measures of the whole basin. After completion of the project, wasting too much water in midstream will cause adverse affect in agriculture and groundwater conditions [53].
6.4 Assessment
Hydraulic engineering are important in human history. Canals have been constructed throughout the world, especially in arid and semi-arid regions, for drinking and irrigation. However, there are also significant negative impacts associated with canals, and few of them are very well adapted to the environment. Some of them affect people health and living dramatically [65-67]. The following are the findings of the health impact of this project.


Agriculture
Drought is the most serious disaster in Minqin County. Drought is a natural phenomenon in which levels of rainfall or other types of precipitation are lower than average for an extended period of time, resulting in inadequate water supply [68]. So drought means having too little water to meet current demands. Conditions can become difficult or dangerous very quickly. Drought can have serious health, social, economic and political impacts. The consequences of drought may include a lot of factors either direct or indirect. Most of these factors could affect human health. Death of drought accounts for about half of the victims of natural disasters because of hunger and famine. Water is very important for assurance a harvest. Drought conditions often provide too little water to support food crops, through either natural precipitation or irrigation using reserve water supplies [69]. The same problem affects grass and grain used to feed livestock and poultry. Failed crops and lack of pasture will cause lack of food for humans and animals [70]. When drought undermines or destroys food sources, people go hungry. When the drought is severe and continues over a long period, famine may occur. High morbidity and mortality rates will occur both in animal and human. This part of assessment can get from literature review.

The canal will benefit a lot in agriculture and animal husbandry. Minqin Oasis will have more water for irrigation. Crops in land will have more assurance of harvest. Less exaction of underground water and irrigation, grass will be grown much better. Domestic animal will have more feeds. Less under exaction of water and more survival rate of trees may stop the advance of deserts; even people will get more cultivable land. People will have more food and meat; this will elevate the living standards. In the meantime, this project will occupy some of the farmland along the canal temporally and permanently. That will affect people’s farming and living in this area. Water for upper irrigation district will decrease after the running of this project, accumulation of salt in the soil surface can not be effectively leached, salinization may happen in farm land.。


Water Quality
All living things must have water to survive. People can live for weeks without food, but only a few days without water. Otherwise, long time thirst will cause severe heat stroke and dehydration [71]. According to WHO, safe water supply and adequate sanitation to protect health is among the basic human rights, and ensuring their availability would contribute immeasurably to health and productivity for development. Communities also need water for recreation, irrigation, industry and domestic use. The population increases, industry expands and other water uses multiply, yet the quantity of water remains fixed [72]. This part of assessment needs literature review, historic and monitoring data. During the construction period, the water of construction zone may be polluted in a short time. After the project complete, the water quality in Minqin will be better than before. But if the upper industry city polluted the reservoirs, the canal will be polluted too. Some areas completed depend on the canal for drinking and ordinary life will be affected. 

Jobs
The maintenances and repair of the canal can provide some temporary job opportunities for near community. Because of the benefit of irrigation, more area in this place will be suitable for living. So people form more serious drought areas immigrate to this place for working in agriculture and animal husbandry. This place was the Silk Road in history. Better environment and ecology will attract more tourists. This also will provide long term job opportunities for the local people.

Diseases
Besides the economic benefits of irrigation and livestock, improved access to water contributes to better health by increased nutritional status, improved hygiene and reduced water-washed diseases, notably infectious skin and eye diseases [73]. A wide range of life-threatening diseases will increase because of lacking clean water for drinking, public sanitation and personal hygiene. Increase in malnutrition and disease for humans and animals. Reduced food intake and lack of varied diet will lead to Protein energy malnutrition; Micronutrient deficiency; Vitamin A deficiency; severe iron deficiency and anemia. And drought will increase the risk of child and maternal mortality. Dust and fires also will cause respiratory health problems [70-71, 74]. Because lack of water supply and sanitation services, malnutrition, displacement communicable diseases like cholera, typhoid fever, diarrhea, acute respiratory infections and measles will because more serious in population[75-76]. The incidence rate of chronic disease also will be increase with lacking water [71]. 
This part of assessment needs literature review, historic and monitoring data. More clean water for drinking, public sanitation and personal hygiene, less hygiene related diseases will decrease. Life expectancy will increase with child and maternal mortality decreasing. Some endemic disease caused by water will decrease too. But this canal also may cause health problems. The endemic diseases in this area like plague, brucellosis, iodine deficiency disease, drinking water fluorine poisoning, endemic arsenic poisoning and echinococcosis, etc may increasing [55-56]. Some of them water-related diseases also may increase transmission through the canal [65-67]. Water pollution often causes chronic diseases and cancer. Transmission modes some zoonotic diseases like brucellosis, plague or TB may be changed and cause outbreak in some region.


Society

Water impacts on social include public safety, health, conflicts that arise between people when there isn't enough water to go around, and changes in lifestyle. Water problems can cause loss of human life, threat to public safety from an increased number of forest and range fires, population migrations [70, 77-81]. Water problems also will increase risk of resource-based conflicts. When water short supply and lack of food, people will fight and even kill to secure enough water to survive. The society will be affect greatly by the project. Because of the growth of grain output and improvement of ecological environment, people will pay much attention to business and industry. More investment will be attracted to this area. Cultural objects and historic relics will attract more tourists. All these will improve the social economy and people’s life level. Migration or relocation of other places also has great impact on these areas.


Safety
This canal goes through villages, most part of it are open. Children and old people are easy to fall and drown. If too much rainfall in upper areas, floods also will be a serious problem some times.

Transportation
The total length of the canal is 50.386 km, but only 20 bridges build on the canal. So it will be cause inconvenient when people traveling across north to south. But along the riverbank there is a road for maintenance car of the canal, so this will benefit people travel along the bridge direction.   

Mental Health
According water shortage will increase the mental problems in drought areas. Increased number of forest and higher living status may reduce the anxiety or depression caused by drought mental and physical stress on people [54, 59-63]. Because of loss of enough water supply people may experience anxiety or depression caused by mental and physical stress on people [70, 77-81]. This kind of research need questionnaires to survey the community people and compared the result before and after the project.

6.5 Reporting
Specific recommendations are required in this step of HIA, so this is the most import part of HIA. Recommendations for health promotions, or hazards mitigations should be specific and justified. Management recommend of existing canals will be useful for improvement of future planning, design and implementation of new canals by applying HIA in Shiyang River Basin. 

Agriculture
Both government and communities can benefit a lot form this project. But there also are some methods to improve using or regulating water. A water management committee could be established for effective using of water form the canal. More advanced irrigation methods should be introduced in this area for saving water. For a long-term development of both agriculture and ecology, more plants and grasses  should be cultured in this area for keeping the underground water, this will be the best way for water saving. High water consumption crop should reduce. Minqin should further reduce the crop area and agricultural water consumption. Agricultural planting structure also should be adjusted.

Water Quality
For prevent pollution of upper industry more strict standards of industrial discharge should be imply in industry areas. Surveillance points of water quality should be set along the canal. If pollution was found, dam in upper river should keep the water and waiting for self-purification or take measures to clear the water. Sewage from towns along the canal should be treated before flowing to the canal. Management systems for sustainable use of drinking-water and sanitation with the participation of communities in these areas are needed. Arising public awareness on saving waters and protecting environment and analyze and improve the quality of potable water to meet acceptable standards also should be done. 

Diseases
For prevent and control of diseases for canal projects, every stage of the project should take some measures. In planning phase, reviews of existing information on health and related diseases in the canal affected area should be done form literature and related agencies. Information about Epidemiology, health and medical services, human population and its characteristics, demotic and wild animals, community and housing patterns: location, design, construction materials, sanitation and climatic patterns should be collected. Some times surveys are required to investigate existing information. Endemic diseases should be monitor, vaccinate and treat for local population. For specific endemics, like fluorine poisoning or arsenic poisoning, more work should be done for screening fluoride or arsenic water villages. Then establish the archives for water regulation departments to surveillance key areas of endemic. After review of project proposals and preliminary designs and options, existing health problems should be identified. Possible future problems and of their health effects should be predicted. Prevention and control measures will be got for the potential health problems[82]. CDC of Wuwei City is responsible for epidemic prevention, propaganda and education. And regularly carry out the work of medical prevention and vaccinations. 

Safety
For preventing drown caused by the canal, community members should have health education of the public and development of this kind of projects. More health facilities like dispensaries and hospitals along the canal should be identified or build for treatment of drowning. Existing flood surveillance system should add the canal to the system, dams can prevent big flood. Mountain torrents after storm also will be dangerous for life and property of local people. Field surveys of potential mountain torrents places along the canal are needed. Mountain torrents early warning system should be build by the help of weather forecast department.

Transportation
To solve the problem of inconvenient caused by the canal, bridges should be build according the need of local communities instead of in a fixed distance. A survey is need to make sure where should build a bridge by investigating the community members.  

Mental Health
According to the literature review, this kind of project will release the stress of drought and make people feel better live here. For make sure the mental health promotion of the local people. Questionnaires are needed to survey the community people and compared the result before and after the project.
6.6 Monitoring
Monitoring and evaluation the implementation of the project and recommendations is required to see if it has worked. Monitoring enables assessment of the predictive effectiveness of the HIA. Predictive effectiveness assesses whether the predicted positive impacts occur and negative impacts reduced. However, because monitoring is long term and requires responses from decision makers, proponents, local government and communities this paper will not contain this part in it. 

6.7 Conclusion
In this pilot HIA, all the process according to the guide book published by government agency and university. It covers almost all steps of HIA process, and get some recommends form the process. Recommendations of the HIA will be useful for the policy makers to plan further project in these areas. Communities near the canal also will benefit form the new decisions adopted from the HIA. By studying the health impact of the canal this research try to gain more knowledge in the role of canal in rural livelihoods and more experience for studying both positive and negative impact on the well-being of rural communities. 

But this is only a desk-based assessment, far from the real HIA for this kind of project; more improvement should be added in practice. Participation of all stakeholders and exchange between decision makers, experts and community members are important for an effective HIA [23]. In this paper few of them engaged in the process. Because lack of the systemic surveillance system, few data available for analysis. Further data and research needs on potential health impacts of this project. More quantitative indicators should to be collected through surveys and measurements analysis. Existing data are scattered in different department or agency. The responsibility for mitigating possible negative impacts of canal or this kind of hydraulic engineering not only depended on health authorities but also should be taken by other government departments and research institution. Cooperation should be build between them for data sharing. Both HIA project team and an HIA steering committee should be build in the process, and limited opportunity for these recommendations to influence the decision-makers in current situation. 
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http://www.wnmeds.ac.nz/academic/dph/research/hia/index.html (Health, Wellbeing & Equity Impact Assessment Unit (HIA Research Unit))

http://www.med.monash.edu.au/healthsci/shia-monash/index.html (Monash University)

http://www.hiaconnect.edu.au/ (HIA Connect)

http://www.moh.govt.nz/hiasupportunit (Health Impact Assessment in New Zealand)

http://www.nhmrc.gov.au/publications/synopses/eh10syn.htm (National Framework for Environmental and Health Impact Assessment)

http://www.wnmeds.ac.nz/academic/dph/research/hia/index.html (University of Otago - Health, Wellbeing & Equity Impact Assessment Unit)

America

http://sites.google.com/site/setoresearch/health-impact-assessment (Seto Research Site)

http://sites.google.com/site/ucbhia/ (UCB HIA)

http://www.cdc.gov/healthyplaces/hia.htm (US CDC)

http://www.healthimpactproject.org/ (Health Impact Project)

http://www.hiaguide.org/ (UCLA HIA Clearinghouse Learning & Information Center)

http://www.ph.ucla.edu/hs/health%2Dimpact/ (UCLA HIA Information and Insight for Policy Decisions)

http://www.sfphes.org/ (San Francisco Program on Health, Equity and Sustainability)

http://www.hiacollaborative.org/ (HIA Collaborative)

http://professional.captus.com/Planning/hia/default.aspx (Planning for Healthy Places with Health Impact Assessments)

http://www.designforhealth.net/resources/hiapresentations.html (Design for Health, DFH)

http://www.thehdmt.org/hia_resources.php (Healthy Development Measurement Tool)

http://www.oregon.gov/DHS/ph/hia/training.shtml (Oregon HIA Training, Tools and Additional Resources)

http://professional.captus.com/Planning/hia/default.aspx (Planning for Healthy Places with Health Impact Assessments)

http://www.pitt.edu/~super1/lecture/lec6631/index.htm (HIA Supercourse of University of Pittsburgh)

Asia

http://wilsoncenter.org/index.cfm?fuseaction=topics.home&topic_id=1421 (China Environment Forum)

http://www.iaia.org/HIA2010/ (3rd Asia and Pacific Regional HIA Conference)
http://www.hia2008chiangmai.com/home.php (Thailand HIA Conference 2008 Chiangmai)
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