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                                              Abstract 

This report reviews the environmental health impact assessment development history of China, and describes a huge need and demand to establish an environmental health impact assessment information system in China. This report also makes effort to illustrate the existing environmental health surveillance data sources in China. A pilot project to establish an environmental health impact assessment information system in Gansu province  of northwestern China is described and perspectives of how to build a comprehensive EHIA system is discussed.  The report concludes with discussions about how to set the priority environmental health research issues, how to aggregate environmental health databases, how to monitor environmental hazards and how to assess the environmental impact of community development projects on people.  
1. Definitions 
1.1 Environmental Health Indicators (EHI)

Environmental public health indicators (EPHI) are to provide information about population’s health with respect to environmental factors. Environmental public health indicators (EPHI) can serve as measures to describe environmental hazards, exposures, health effects, and effects of intervention and prevention activities. Indicators can be used to assess positive and negative environmental determinants of health. Indicators can be used as communication tools for stakeholders, health partners, policy makers and the general public. Historically, indicators were divided into three broad areas of environmental health: water, air, and chemical /physical agents. Within each area, indicators were identified as a hazard, exposure, intervention, or health effect. Environmental indicators can include physical, biological and chemical measures. The indicators can be further sub-classified into core indicators and optional indicators. Ideal indicators should be measured and monitored over time, and can demonstrate a link between environment and health; tie to public health objectives and relate to existing standards.

1.2 Environmental Health Tracking (EHT) 
Environmental Health Tracking Program (EHTP) is the ongoing collection, integration, analysis, interpretation, and dissemination of environmental hazard, human exposure and health effects surveillance data, so as to examine the relationships of environmental risk factors with disease outcome continually. Through EHTP, environmental health information system can be built and priority issues of public health can be chosen. EHTP can help to reduce environmental health exposures of risks and hazards. Based on EHTP, information accessments can be made to community people to promote environment fairness. Three distinct components of information could be linked together through this program: data of environment hazard, data of population exposure, and health effects. Integrated environmental health information can be used by public health practitioners, health care providers, policy makers and environmental health researchers.
1.3 Environmental Health Impact Assessment (EHIA) 

The definition of Health Impact Assessment of WHO is “a combination of procedures, methods and tools by which a policy, program or project may be judged as to its potential effects on the public health, and the distribution of those effects within the population”. Environmental Health Impact Assessment (EHIA) is an assessment of the likely human environmental health impact. The purpose of the assessment is to ensure that decision-makers consider environmental impacts before deciding whether to proceed with new projects. The principal phenomena or pathways of impact are: soil contamination impacts, air pollution impacts, noise health effects, ecology impacts including endangered species assessment, geological hazards assessment and water pollution impacts. 
2. Environmental impact assessment in China
In 1972, Chinese delegates convened the Humanity and Environment Conference in Sidegeermo. In 1973, the First Environmental Protection Meeting was held in Beijing, and after this meeting, environmental quality assessments (EQA) occurred in building projects throughout China. Among the earliest EQA projects were Beijing Western Suburb, Guan-ting Dam and the Song-Hua-Jiang River. In 1979, the Environmental Protection Law was put into practice. This became the landmark for the Environmental Impact Assessment Institution（EIAI）of China. Any building projects must present their EIA reports and wait for permission before they are launched. In 1986, the Environmental Impact Assessment Law (EIA Law) was published in China, which requires an environmental impact assessment to be completed prior to project construction. In 1989, the Law of Environmental Protection and a range of management regulations were announced by the Chinese government. Since the 1990s, China has made great efforts to complement its EIA system, and has initiated broad collaboration relationships with international organizations. Three Gorges Dams, Jin-Jiu Railway Project, and Shu-le River Agriculture Irrigation Project are excellent examples of EIA in recent years. In June 2001, Health Impact Assessment Guidelines of Environmental Pollution were published by the Bureau of Health, which has become the fundamental overseer of Environmental Health Impact Assessment (EHIA). In the National Development Plan of Science and Technology in Long-term and Middle Term (2006-2020), several important issues have been identified, including “how to improve quality of ecology and environment, how to conduct economic and social sustainable development”. In July 2006, the Eleventh Five Year Development Plan for Environmental Protection was announced to the public, “To set up standards for environmental health, to collect monitoring information of environmental health, to build national environmental health infrastructures, to complete management systems and environmental health operational mechanisms, to create an effective information support system for decision-making, and to provide the scientific databases for environmental health research”. In 2007, the Environmental Health Action Plan was published. According to this plan, supporting infrastructure and facility of environmental health will be established, and environmental health priority issues should be chosen. 
3. The need and demand to establish an environmental health impact assessment information system in China
In the past 10 years, practitioners of public health and environmental health research have been involved in EIA activities, but environmental health impact assessment hasn’t been required by EIA. In 1996, a lead refinery factory was established in southern Gansu province. HIA process was not conducted by the local EPA before it was built. The factory is located just several meters away from residences. Waste water from this factory was dumped to vegetables and crop fields. In 2006, a survey showed 368 people with high level of blood lead, and 149 children with distinct lead poisoning symptoms, such as head ache, stomach ache, anemia, and serious tooth problems. 
In recent years, adverse health effects have been observed more and more frequently. Rapid industrialization has lead to environmental deterioration including quality of water, food, and air degraded. In recent years, cancer incidence rates in China are clearly increasing. During 1990s, digestive cancer mortality rates increased 20%. Gastric cancer and liver cancer account for 8.1% of all fatalities of cancers. Even in rural areas, cancer incidence rate and mortality rate are increasing. Some studies have shown that there is a clear relationship of surface water pollution with digestive cancer. Some study result demonstrates that a single grade deterioration of the water quality is associated with a 14% increase in the death rate from digestive cancer. In southern China, there are some cancer-villages that have been reported due to surface water contamination. Chronic non-communicable diseases such as cardiovascular disease, respiratory disease and cancers have moved in rank above the communicable diseases. There are estimated 80% of deaths from chronic diseases, which caused 70% of the disability-adjusted life-years. Cardiovascular disease and cancer are the leading death causes and present a large burden for society. An obesity epidemic is imminent, with more than 20% of children aged 7–17 years in big cities now overweight or obese. In the meantime, more and more environmental injuries and accidents have happened in China, which will influence environment and health for long-term and short-term. At present, even though majorities of Chinese regard environmental health as a very important issue, they haven’t access to get environmental hazards information. Different departments such as Environmental Protection Administration, The Centers of Disease Control and Prevention, Meteorology Station, Natural Resources Administration and Statistical Department manage the datasets of environment and health surveillance. There is an urgent need and demand to initiate EHTP system in China. Environmental risk monitoring, environmental exposure and effects on public health should be linked together by this program. EHTP also can facilitate improved capabilities of environmental health risk assessment and environmental health early warnings.
4. Pilot program
4.1 Natural environment of Gansu province
In recent years, northwestern China is facing the dilemma of fast development with environmental deterioration. Gansu province is an important part of northwestern China, which is located in the LoessTibetan plateau and  plateau
. Gansu’s natural ecological environment is very vulnerable so that it’s very hard to recover after environmental changes. Gansu province belonged to under-developed areas. In 2005 and 2006, the family income of rural areas ranked second last in China. The capital city of Gansu province, Lanzhou, located in a narrow valley, is among  30 serious air pollution cities in the world. Yellow River passed through Lanzhou. Gansu has rich diversity of nationalities. There are 44 kinds of minorities living in Gansu. The population of minorities is 2,500,000 and they are distributed in 20 minority counties. The percentage of minority people is 9.26% of the whole provincial population. The main minorities include: Hui, Tibetan, Dongxiang, Tu, Man, Yugu, Bao-an, sala and Ha-sa-ke minorities. Gansu province has two minorities states, and seven minorities counties. 
[image: image1]
4.2 Environmental Health issues in Gansu province

Therefore, many environmental health issues come from poverty such as shortage of drinking water, lower sanitation level, and indoor biomass fuel use. The rates of piped water and hygienic water in Gansu are much lower than other places in the country. Some infectious diseases incidence related to those kind of poor sanitation are hepatitis B and TB. 

In recent 20-30 years, modern hazards also have been faced by Gansu with unsustainable development. Lanzhou the capital city of Gansu is among the 30 most polluted cities in the world. Many industrial factories located in Lanzhou include industries of textile mills, rubber, fertilizer plants, oil refinery, petrochemical, machinery, and metallurgical. Dust storms usually happen in the spring season in Gansu. Dust storm not only causes poor visibility, but also causes serious environmental pollution by blowing large number of mineral chemicals to broad areas in China. 

Yellow River passed through Lanzhou city with silt and large amount of domestic sewage. Large amounts of harmful substances from factories and houses have been discharged to this famous river. Bai Yin city, two hours driving from Lanzhou pumps out sulfur dioxide and condensed sulphuric acid. The State Environmental Protection Administration (SEPA) in July released a report noting that the density of chemical oxygen demand (COD) in the river’s east channel at Baiyin was 3.5 times higher than standards.  
According to a 2007 Gansu diseases surveillance report, heart diseases, cancer, respiratory diseases are among the first three highest mortality diseases. There are many lifestyle-risk factors existing with Gansu people, such as smoking and alcohol drinking. In the same time, the occupational exposure is also a big issue in some areas. Gastric cancer incidence rate of Gansu province is highest in China. Since 1970’s, the incidences of cancer except liver cancer in Gansu has been on the rise, and cancer incidence rate has increased 67%. Mortality rate of gastric cancer of Gansu is 1.94 times higher than the country’s level. Besides the infectious diseases, Gansu also has some endemic areas of vector-born diseases and animal-born diseases, such as Brucellosis, Black fever and Plague.
4.3 The purpose and target of this project 
Gansu is a large province with a diverse minority population, physical environment, and economy. As the province’s population has grown and economic activity has accelerated, many of its environments seem more frail and damaged. Consequently, the question arises whether environmental damage will harm people’s health and prosperity and whether the current economic activities are sustainable. Meeting these challenges will require new approaches that relay on better information about our environment. The purpose of this project is to integrate the existing environmental health data of Gansu province, and to establish a comprehensive environmental health impact assessment Information system. The objectives of this project are to create database structures  and choose proper indicators of environmental health assessment for Gansu province. To some extent, this pilot project will be a good beginning of an environmental health assessment information system in China, and provide   precious experience for establishing EHTP in future.
4.4 Environmental health data sources
The existing environmental health database resources include Gansu CDC, Lanzhou Scientific Academy Institute, Statistical Bureau of Government Province, Lanzhou Police station, Environment Protection Agency (EPA) of Gansu Province, Meteorological Station of Gansu Province, hospitals etc. This pilot project integrates above existing databases with environmental health issues of Gansu Province.  
Chronic diseases department of Gansu CDC is responsible for chronic diseases surveillance and report. In 1983, two chronic diseases surveillance sites were chosen in Gansu province, and 150,000 were to be monitored. In 1986, chronic disease surveillance sites increased to 15, which were supported by World Bank. In 1990, chronic disease surveillance sites increased to 20, which include 6 national surveillance sites and 14 provincial surveillance sites. In 2005, chronic disease surveillance population is 16,000,000, and covers 6% of whole population. Death cause surveillance database, Cancer death registration database, behavior risk surveillance database are collected in chronic diseases department. Indicators such as incidence rate, prevalence rate, mortality rate, infant death rate, residence death causes rank, expected life are analyzed routinely. Hypertension, obesity, diabetes, heart diseases are monitored in CDC system. All death cause statistical information is classified by ICD-10. The rank of death causes and potential life-years lost are calculated in this system. 
There are several provincial, city, county level hospitals. Clinical records are collected by hospital archives.
Environment Protection Agency (EPA): EPA is responsible for ambient air quality monitoring. The routine monitoring items include: PM10, PM2.5, CO, O3, NO2, and SO2. Meteorological Station of Gansu province manages climate monitoring data, such as daily average temperature, daily maximum temperature, daily minimums temperature, dew point temperature, daily maximum humidity, daily average pressure, daily maximum pressure, wind data, rainfall etc. Lanzhou 

Police station manages traffic statistical data such as vehicles flow rate. 

4.5 Gansu’s environmental health information system
Six types of databases are included in this information system: disease database, health database, environmental database, social-demographic database, climate database and remote sensing database. Disease database includes communicable diseases, maternal and prenatal conditions and nutritional deficiencies data, non-communicable diseases data, injuries data. Environment database includes surface water data, ecological zoning data, geologic data, road’s distribution data. Climate database includes temperature data，humidity data, actual evaporation data, cloudiness data, rainfall data, precipitation data, pressure data, strong wind days data, dust days data. Remote sensing database includes Normalized Difference Vegetation Index (NDVI) data, surface temperature data, digital elevation model (DEM) data, Land using data. Health database includes Health service data. Social- demographic database includes health investigation data. 
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                                                 Fig. 1   Data Types of EHIA Information System
The types of data contained in this environmental health assessment information system database is shown in Fig.1 Database Types of EHTS.
Where is Fig. 2?
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                                             Fig.3 Death Registration Information
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                                                        Fig.4 Health Database
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                                             Fig.5 Environmental Database
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Fig.6 Climate Database
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                                              Fig.7    Remote Sensing Database
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                                                   Fig.8 Socio-Demographic Database       

      4.6 Limitations of EHIA Information System of Gansu province
This project is still in its formative stages. This report is just a beginning of an ongoing process to integrate and use information about the environment and health in a more meaningful way. On an ongoing basis, the current project will be evaluated and replaced as appropriate. The structure of this information database should be assessed and updated. 
Environment health has been defined by WHO as “the effects on human health from the broad physical and social environment that includes housing, urban development, land-use and transportation, industry, and agriculture”. In this information system we already merged the existing databases related with environmental health. But still a clear shortage existed in this information system. We haven’t integrated the data about drinking water, air quality, and chemical /physical agent information. There are still a lot of questions haven’t been answered:

●The environmental health surveillance indicators haven’t been selected on the criteria of being sensitive, being measurable, being available, and being valid and accurate. 

●The priority environmental health issues haven’t been chosen. What are the main chronic diseases related to environment changing or pollution in Gansu province? 

● Disciplinary knowledge on different areas hasn’t combined together. In China, there are distinctive independent systems that manage different categories of environment and health databases. How to integrate multiple databases together is still a big challenge for EHIA development.

● Environmental hazards and risks haven’t been ranked into high-ranked, medium-ranked, and low ranked layers. 

● Population exposures haven’t been monitored routinely and information of environmental health risk is hard to link to the human’s exposure. How to evaluate community’s exposure level from environment surveillance data is also an interesting question. 

In developing the initial information structure, we have gained experience from outside world. In the coming future, we will enhance our capability to reframe this EHIA information system.

5. Perspectives 
In future we will consider our information system’s limitations, and find good solutions on how to establish a comprehensive environmental health impact assessment information system in China. 

5.1 Choose the priority environmental health issues of Gansu province

The urgent need is to identify the significant environmental health issues in Gansu province. According to analysis result of death causes ranking and diseases burdens, the priority environmental health issues could be chosen. But the question is how to choose the diseases which have important influence to community health, society economical burden, and in the mean time have closed relationship with environment risk factor. If prevention and control focus of those environmental health issues, it will be most cost-efficient. There are many issues in Gansu province which are related to environment changing and pollution such as different types of cancer, birth defection, vector-born diseases. Therefore to study how to select the main environmental health issues are very necessary. 
5.2 Set up environmental health surveillance indicators 
There is a need to create environmental indicators for different purposes. The criteria of environmental health indicators should be sensitive, measurable, available, valid and accurate. Preliminary indicators and topic areas should be selected based on existing knowledge regarding relationships between environmental hazards, exposures and health effects. The technical experts and scientists will be interested in detailed and complex indicators. These indicators should have scientific validity, sensitivity, responsiveness and have data available on past conditions. The audience that includes policy-makers and resource managers will be concerned with using indicators that are directly related to evaluating policies and objectives. They require their indicators to be sensitive, responsive and have historical data available like the technical audience, but they are also looking for indicators that are cost-effective and have meaning for public awareness. Therefore according to different needs to study how to set up proper indicator list of environmental health impact assessment is a very interesting topic. The indicators could be further sub-classified into core indicators and optional indicators, which can be chosen to track or not track based on relevance, data availability, resources etc. 

5.3 Aggregate environmental health information databases
We already have integrated all the existing environmental health databases together, and established databases in Gansu province. But, our program still has some shortages such as we haven’t got surveillance data on drinking water, air quality, or chemical /physical agent information. In China and Gansu, different areas of knowledge haven’t been combined together. In future, we need to incorporate with variety organizations or agencies to negotiate how to share the environmental information. Environmental health surveillance databases should include environmental hazards database and environmental exposure databases also. To establish environmental health impact assessment information system can facilitate chronic diseases prevention and control. 

5.4 Build web-based environmental health impact assessment tools
Using the web to establish an environmental health impact information tool is important. To build an effective web visualization tool can promote environmental health surveillance information usage, dissemination, and can make environmental-hazard data timely, accessible, and useful for communities, researches and general public. 

5.5 Enhance monitoring capability of environmental exposures 
There is a limited monitoring capability in Gansu province. How to improve the environmental contaminations and human exposure monitoring capability are very important issues too. Laboratory capability need to be enhanced to perform biological monitoring of human samples for array of contaminants, including certain pesticides, flame retardants and mercury to detect and measure trace concentrations of many environmental substances in the body. In future we will enhance biological specimens monitoring capability, and study the relationship of environmental contaminations with health. We need to initiate our environmental health baseline survey in Gansu province.  
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