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Words from the President
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On the occasion when the "International Science & Technology Cooperation Center for Urban Alternative Water
Resources Development" (hereinafter referred to as "Int'l AWR Center") is officially settled in "China Yixing Industrial
Park for Environmental Science & Technology" (hereinafter referred to as "ES&TP") to establish the "AWR
Environmental Research Institute” (hereinafter referred to as "AWRERI"), | sincerely thank to the leaders of Yixing
City and ES&TP, and friends and colleagues in the environmental field for your valuable supports!

The establishment of AWRERI is based on the "strategic cooperation agreement" signed between ES&TP and Int'l
AWR Center in December 2015. As an international institution combining industry, education and research, the
important missions of AWRERI are firstly to provide scientific and technical services to ES&TP for environmental
protection, secondly to provide a platform for the development of environmental science and technology
cooperation at home and abroad, and thirdly to promote the application of nhew concepts and technologies for
environmental protection. With the help of the geographical advantages of Yixing as an environmental industry city,
AWRERI will make contributions to the development of environmental science and technology and the promotion of
international exchange.

I myself have the experiences of studying and working in foreign countries for ten years, and afterwards taking part
in environmental education and research in China for more than eighteen years. After the approval of the Ministry of
Science and Technology for establishing the Int'l AWR Center in China, | and my team made a firm decision to go out
of the university campus to the society, be based in China while face the world, and break a new path for
environmental science and technology cooperation. Through this booklet, we wish our friends can understand
AWRERI, support AWRERI, and build win-win cooperative relationships with AWRERI through various ways.
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President Introduction
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As the President of AWRERI, Professor Xiaochang Wang obtained his BE and ME degrees from Xi'an University of
Architecture and Technology (XAUAT) in 1982 and 1984, respectively, and then worked as a lecturer in XAUAT.
From 1988 to 1992 he studied in Hokkaido University, Japan for the PhD degree in Environmental Engineering
under the supervision of Professor Norihito Tambo, the former President of International Water Association (IWA).
Afterwards, he worked as research engineer and chief engineer in Suido Kiko Co. Ltd and Yachiyo Engineering Co.
Ltd, Japan until 1997. In that period, he took part in a number of international cooperative projects supported by
Japan International Cooperation Agency (JICA) in the Middle East, South-east Asia, Africa and South Pacific
regions as an environmental expert. He returned to China in 1998 and worked again in XAUAT as a professor. He
successively served as Dean of the School of Environmental and Municipal Engineering and Vice President of
XAUAT. He was academically active in China and acted as Member of Academic Evaluation Committee of the State
Council of China, Member of Advisory Committee, National Natural Science Foundation of China, Board Memboer,
China Urban Water Association, Board Member, Industrial Water Association, China Society of Civil Engineering,
Vice Chairman of the Environmental Education Committee, China Society of Environmental Sciences, Member of
the Expert Committee for National Major Projects, Director of the Key Lab of Northwest Water Resources,
Environment and Ecology, Ministry of Education, and Director of the Int'l AWR Center. He was nominated IWA
Fellow in 2011 and IWA Distinguished Fellow in 2014. He also served IWA as Co-Chair of the IWA Program
Committee, Member of the Steering Committee, IWA Cities of the Future Program, Chairman of the IWA Alternative
Water Resources Cluster—China Chapter, and Vice-Chairman of the IWAMembrane Technology Task Force— China
Chapter.
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International Science & Technology
Cooperation Center for Urban Alternative
Water Resources Development
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An agreement was signed between Xi'an University of Architecture
and Technology (XAUAT) and International Water Association
(IWA) in July, 2014 for the establishment of the International
Science & Technology Cooperation Center for Urban Alternative
Water Resources Development. The Intl AWR Center was
approved by the Department of Science and Technology, Shaanxi
Province in March, 2015 and further approved by the Department
of International Cooperation, Ministry of Science and Technology

in October, 2015. It is now the first international cooperative
platform of this kind under the support of the Chinese government.
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Opening Ceremony of the Int'l AWR Center
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The Opening Ceremony of the Int'| AWR Center was held on April 2, 2016. About 200 guests from home and abroad attended the
ceremony, including Prof. Glen Daigger, Past President of IWA, Prof. David Garman, Past President of IWA, Mr. Paul Reiter, Past
Executive Director of IWA from overseas, and Prof. Jiuhui Qu, Member of Chinese Academy of Engineering, Prof. Nangi Ren,
Member of Chinese Academy of Engineering. Mr. Xufeng Zhu, Director of China Yixing Industrial Park for Environmental Science
and Technology attended the ceremony and delivered his address. Mr. Xiaoming Jin, Director of the Department of International
Cooperation, Ministry of Science and Technology also addressed to the ceremony via video. An International Advisory
Committee, headed by Prof. Glen Daigger and Prof. Jiuhui Qu, is organized to provide advices to the management and operation
of the Int'l AWR Center, and an Academic Committee, headed by Prof. Nanqi Ren, is organized to perform academic leadership
to the Int'1 AWR Center.

2016 International Symposium on Alternative Water Resources Development & Opening Ceremony of The Int'l AWR Center
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OPENING CEREMONY OF THE INT'LAWR CENTER
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AWR Environmental Research Institute (AWRERI)

ESNEH AR E MK R A BRI S EEt S
PEENMAMR T ESEEAARESHNERERATE | th2E
BEMEEXRVNSTL. ETEERHARENRENRIFFREIIL
e, EEEHREEELNERIERAHE | Bie— M UES , B
SRAERAR , RE=IERER.

AWRERI is an international institution combining industry, education and research
under the full cooperation between the Int'| AWR Center and China Yixing Industrial
Park for Environmental Science and Technology. It is also a branch of the Int'l AWR
Center in Yixing City. Based on our experiences accumulated in the past years and
the characteristics of research work, the basic principles for AWRERI in the initial
stage are: to adhere to one core concept, focus on two key directions, and play three
importantroles.




‘ One Core Concept /
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The concept of water cycle management for basins or regions

- APREHFKCEINIIZRIB A

To maintain the hydrological cycle as it is, as far as possible
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To follow the nature's manner, as far as possible, in system design
and technology selection/integration

z Two Key Directions
TERTIN
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Alternative water resources development and utilization
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Construction of healthy water ecosystem and water environment security

j Three Major Missions
TES{EH
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To provide scientific and technical services to ES&TP for environmental protection
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To provide a platform for the development of environmental science and technology
cooperation at home and abroad
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To promote the application of new concepts and technologies for environmental protection
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International Water Association
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the international
water association
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International Water Association(IWA)

International Water Association (IWA) was established by the merger of International Water Supply Association
(IWSA) and International Association of Water Quality (IAWQ) in the year of 1999. As the global not-for-profit
professional academic organization, IWA is set up with the aim of helping water professionals create innovative,
pragmatic and sustainable solutions to challenging global needs. It provides sector professionals with the tools to
sharpen their own service delivery and supports closing the 'know-how' gap in target regions worldwide, and helps
towards a world in which water is wisely managed to satisfy the needs of human activities and ecosystems in an
equitable and sustainable way.

IWA has set up over 50 expert committees gathering the researchers, utilities, consultants, industry, regulators
around the world in the area of water supply and drainage, water resources, water environment protection, water
pollution control to facilitate multi-level cooperation, and sharing of the very best of knowledge on water science,
research and management worldwide. IWA Awards aim to become a vehicle through which IWA encourages and
rewards innovation and sets international benchmarks for innovative thinking, and application of solutions for wise
water management and practice.

Every year, IWA organizes and sponsors many specialized conferences and seminars on a wide variety of topics in
water management in locations worldwide. As a leading international publisher of water, wastewater and
environmental publications, IWA Publishing offers a high-quality, cost-effective service with information delivery
providing researchers and professionals with up to date and authoritative resources. IWA publishing publishes
hundreds of book programme includes cutting edge, high quality research for academics as well as reference works
and manuals of practice for professionals, and it publishes 17 impact factor leading journals within the field including
the journal of Water Research.
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IWA Cities of the Future Program
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Rapid population growth, industrialization, climate change, water pollution, and maintaining, renewing and
expanding urban water infrastructure are just some of the unprecedented challenges facing urban water
management and systems. Cities are the future for humanity, but the failure to manage higher population density or
climate change canresult in a threat to resources-water, energy, food- and have a profound impact on human health
and well-being, the environment and the economy. Water sensitive cities are great places to live, where innovation,
social cohesion, creativity and culture flourish. To create sustainable water in cities, all stakeholders need to act to
avoid the looming water crisis. We need to share experience and knowledge, and track progress.

The Cities of the Future agenda harnesses the power of the IWA network to co-create solutions and join efforts to
manage a city's many waters in a sustainable and resilient manner, an approach endorsed by the IWA Principles for
Water Wise Cities. The overall objective of the IWA Cities of the Future program is to recognize that water, and its
interactions with other urban sectors (e.g. energy, transportation, etc), is a central focus in the development and
redevelopment of urban areas in the world. The society need to encourage urban water managers to systematically
collaborate with other professionals and the local community to creatively redesign water management systems
integral with other city services in order to deliver sustainable water services but at the same time to enhance life
both within and beyond the urban environment.
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IWA Alternative Water Resources Cluster
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The focus of the Alternative Water Resources (AWR) Cluster of International Water Association is the definition and
development of diverse solutions in order to cope with emerging concerns in the water supply sector, which are
mainly related to the increasing divergence between water resources and demands all over the world. The cluster's
goal is to provide a platform for discussion and collaboration that allows relevant specialists from across sectors to
come together to share best practices and develop strategies for the final aim of ensuring water availability and
demand balance with an integrated, portfolio-thinking approach.

In this context, approaches based on alternative water resources would firstly be seen as possible solutions for
improving water supply guarantee. This way, a variety of technologies that improve conventional solutions-including
rainwater harvesting, desalination, water reuse, water loss reduction and water conservation-are covered under the
umbrella of the cluster.

However, resources demand balance should be conceived as a part of service provision so it cannot be analyzed
individually. Thus, water solutions need to be drawn up from an integral water service analysis. Some proposals
such as novel assessment methods for quantifying and improving system reliability, techniques thatinclude risk as a
tool for decision making, or new criteria for renewal policies, between others, are needed.

The AWR Cluster aims to create a collaborative workspace between the IWA's related knowledge areas with a
common purpose: providing new water solutions to preserving and enhancing the global water supply service
guarantee. This team of experts will review intrinsic and emerging concerns in the water field in order to develop new
proposals across sectors. The cluster will highlight new opportunities of innovation to create these holistic solutions.
This way, a new meeting space for promoting the integration of water experts from different specialist fields with this
common objective is supplied in The AWR Cluster.
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China Yixing Industrial Park for Environmental
Science & Technology
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China Yixing Industrial Park for Environmental Science & Technology (ES&TP) is the national Hi-Tech Industrial
Development Zone which was approved by State Council in 1992. It is also the unique National Hi-Tech Industrial
Development Zone features developing environmental protection industry. ES&TP is co-managed and supported
by Ministry of Science & Technology (MOST) and Ministry of Environment Protection (MEP), and included in the first
batch of priority projects of "China's Agenda 21". During the past 20 years, the initial planning of ES&TP was 4
square kilometers, and now expands to 212 square kilometers. Through the unique charm of landscape in south
Yangtze and rich culture of environmental protection, ES&TP habits unique brand influence.

Five major areas of "Water, Air, Sound, Solid, Instrument” go hand in hand, ES&TP continue to strengthen the
cooperation with more than 20 countries and regions including the United States, Japan, Germany, Netherlands,
Finland, Singapore, Hong Kong, Taiwan, etc., to form the close research cooperation with more than 80 colleges
and universities such as HIT, NJU and Tsinghua, to establish the institute of environmental technology, R & D
centers and industrial base. A modern industrial park which integrates R & D, manufacturing, engineering,
construction, operations services has already taken shape.

The future ES&TP will be a business new town which has intensive headquarters economy, and active technical
finance, a vital new town which combines industry and town, integrates cultural and ecology, a capital of Chinese
environmental industry which attracts global attention and has core competitiveness.
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National Major Project: Technological Research and
Engineering Demonstration of Urban Water
Pollution Control and Governance

Project Leader: Xiaochang Wang
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To meet the common requirements for urban water pollution control and governance in China, comprehensive
studies were conducted firstly for pollutant source control and reduction by effective wastes collection, enhanced
wastewater treatment, and sludge disposal to prevent the secondary pollution, secondly for water quality
improvement of polluted rivers/lakes by engineering restoration and ecological remediation, thirdly for water
conservation by domestic and industrial water saving, water reclamation and reuse, and fourthly for the
development of applicable technologies for water pollution control in small towns. The outputs from the project
included 35 proposals of guidelines, standards, and criteria, 142 patents of invention, 9 software copyrights, and 37
sets of new treatment devices. These results were applied in 40 demonstrative engineering projects and brought
about water quality improvement in the demonstrative areas. A technological framework was thus formulated for
urban water pollution control.
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National Major Project: Technological Research and Engineering
Demonstration of Wastewater/Rainwater Treatment and
Reclamation for Various Reuse Purposes in Water Deficient Cities

Project Leader: Xiaochang Wang
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The project aimed to solve the problems of water shortage and ecological deterioration in water deficient cities in
China and conducted research work on domestic wastewater treatment and reuse for various purposes, urban non-
point source control and rainwater reuse, water quality control for water bodies replenished by reclaimed water, and
system optimization for water reuse and ecological safety in water deficient cities. Theoretical innovation was
achieved in the formulation of urban water systems with reclaimed water as major resource, strategies for
hierarchical treatment of domestic wastewater according to reuse objectives, and multiple barriers for water quality
insurances coupling engineering and ecological countermeasures. The project also achieved technological
innovations in the integration of physicochemical, biological, and ecological unit processes and developed several
new treatment units such as fluidized pelleting bioreactor, ozone assisted flotation separator, hybrid membrane
bioreactor and Integrated rainwater purification device etc. The study team applied 10 national invention patents,
and proposed 3 technical guidelines and 2 design criteria. By application of these research results to a series of
demonstrative projects, a technological framework was formulated to support engineering practice for safeguarding
water quality to ensure water reuse for municipal, landscape, and industrial purposes.
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National Major Project: Technological Research for Nitrogen/Phosphorus
Removal and Eutrophication Control of Urban Lakes

Project Leader: Xiaochang Wang
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The project aims to solve the problems faced by many cities in China for further improvement of the water
environmental quality after engineering measures have been taken to control the major pollutant sources. In order
to prevent eutrophication to occur in urban lakes due to excess nitrogen and phosphorus concentrations which often
results in deteriorated water landscape, research work is to be conducted for illustrating the relationship between
urban lakes and the whole urban water systems so that water quality criteria can be proposed. Other research items
include nutrients source control measures, onsite reduction of excess nitrogen and phosphorus, integrated plan for
sustainable control of eutrophication and improvement of water landscaping. The project will provide a
technological framework to support urban water environmental improvement.
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National Major Project: Technological Research and
Comprehensive Demonstration of Urban Water Environmental
Improvement in Yixing Central Area

Project Technical Leader: Xiaochang Wang
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The project aims to solve the water environmental problems in the central area of Yixing City where population is
concentrated and non-point source pollution and wastewater overflow result in water quality deterioration of the
three lakes in series and ultimately flowing into the Taihu Lake adjacent to the city. In order to protect the Taihu Lake
and meanwhile to improve the urban water environment, studies are to be conducted for water system reformation,
non-point source control, restoration of urban water bodies and healthy urban water environment construction. In
combination with the ongoing engineering projects in Yixing, comprehensive demonstration of integrated
technologies is to be practically conducted. The project will provide a technological framework for sustainable urban

water environmental management.
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IWA Global Project Innovation Award in 2012
Green Campus Nourished by Reclaimed Water — Decentralized
System of Zero Discharge and Maximized Water Reuse
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The project is featured by a novel integration of conventional biological treatment, membrane filtration, and water
quality polishing through a natural purification process in the environmental lakes. Dual-quality water reclamation is
also practiced for supplying high quality and normal quality reclaimed water to meet the needs of different reuse
purposes. With a maximum capacity of 3000 m’/d of fresh water supply from groundwater wells, the total water
demand of more than 6000 m*/d has been sustained. Zero discharge of wastewater is realized and water becomes
'alive' in the local water metabolic system which provides a sound water environment and beautiful living condition in
the university campus.
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Second Class National Science and Technology Progress Award in 2014
Development of Pelleting Coagulation Technology for Enhanced Water and
Wastewater Treatment and Its Application in Water Deficient Northwest Region
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The project lasted for more than ten years for theoretical and technological innovations. The development of
pelleting coagulation theory brought about a series of technological inventions. These technologies were applied to
Changging Qilfield to treat the drilling mud from more than 20000 drilling sites and realized harmless sludge
treatment and cultivated land reclamation. Fracturing wastewater from the oilfield was also treated by using the
developed technology and reused for drilling operation to solve the bottleneck problem of water shortage. For
industries and towns adjacent to the Yellow River, by utilizing the new technologies, direct application of the high
turbidity water was made possible along with a remarkable reduction of the separated sludge. High efficiency and
low energy consumption were realized in wastewater treatment and reuse in newly developed housing area. The
direct economic benefits amounted to 2.3 billion RMB due to the technology innovation along with remarkable social
and environmental benefits.
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First Class Science and Technology Prize of Shaanxi Province in 2014

Technology and Equipment Development for Safe Disposal of Drilling
Wastewater and Water Reuse in Oil & Gas Fields in Loess Plateau Area
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The project was for the safe disposal of waste drilling fluid and water reuse. The new technologies developed were
featured by integration of physicochemical and microbial enhanced treatment. A series of efficient processing
equipment were also developed and used in Changqing Oilfield for oil and gas development. As a result, harmless
treatment of waste drilling fluid was achieved and the separated water was reused in the drilling process or for
environment protection. The safe disposal of waste drilling fluid and water reuse in Changqing Oilfield effectively
solved the pollution problem and meanwhile expanded the scale of oil/gas production. The net economic profitin the
past 3 years amounted to 300 million RMB.
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First Class Science and Technology Prize of Shaanxi Province in 2012
Technology Development and Application for Wastewater
Reclamation and Various Ruse in Water Deficient Cities
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The project aimed to solve the dual problems of water shortage and fragile ecological environment in northern cities
of China. Supported by the key project from National Natural Science Foundation of China and "13115" S&T
Innovation Project of Shaanxi Province, in-depth studies were carried out for theoretical innovation and technology
development. The outputs included a series of new technologies and system design methodologies which were
directly applied in 10 engineering projects for domestic wastewater treatment and reuse. Through the combination
of industry, education and research, the technologies were further expanded to 14 engineering projects of similar

kind. The direct economic benefits amounted to more than 200 million RMB, and the research results were highly
evaluated domestically and internationally.
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Second Class Science and Technology Prize of Shaanxi Province in 2013
Technological Research, Equipment Development and Engineering
Application for Oil Field Fracturing Wastewater Treatment and Ruse
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According to the characteristics of oilfield fracturing wastewater, a series of new technologies were developed for
decentralized industrial wastewater treatment and reclamation, such as crystallization-coagulation, organic
chromophore chemical conversion and complexing for dissolved organic removal, and pelleting coagulation for
high concentration suspended solids removal. A series of high efficiency coagulants and coagulation-aids were
manufactured to assist the coagulation processes. According to the purposes of treatment and water reuse, various
unit processes were integrated to combine physical, chemical, physiochemical, and biochemical functions in one
treatment system. The integrated technology was applied in 40 engineering projects and the direct economic
benefits amounted to more than 600 million RMB.
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Second Class Science and Technology Prize of Shaanxi Province in 2009
Theoretical and Technological Research on Wastewater Treatment and
Reuse in Dry and Water Deficient Area in Western China
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Systematic studies were conducted theoretically and technologically for wastewater treatment and reuse in water
deficient area. New ideas and models were proposed for combing wastewater treatment/reuse with urban water
environmental construction, together with methodologies for modeling and evaluation of urban water reuse systems
and their optimization. These methods were verified and practically applied through a number of systems from pilot
scale to real scale. New treatment technology schemes featured by short retention time and high efficiency were
developed and applied to several practical projects. The reclaimed water quality well met the standard for
environmental water reuse, and remarkable socioeconomic and environmental benefits were obtained.
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SECOND CLASS SCIENCE AND TECHNOLOGY
PRIZE OF SHAANXI PROVINCE IN 2009
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Water Cycle Management for Securing Water Resource for the
“Eight-Rivers Regeneration” Project in Xi'an
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Xi'an lies in the water deficient region. For the “Eight-Rivers Regeneration” project, the research team formulated a
water cycle management plan for maximized and efficient utilization of local source and reclaimable sources, as well
as escalated water uses to secure source water for replenishing urban lakes and ponds. IWA takes this project as a
model case of water wise city in water deficient region.
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Tianjin Harbor Eco-Wetland Park with Treated
Effluent as the Sole Source
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An aquatic eco-landscape was implemented within the Tianjin Harbor Eco-Wetland Park for the purpose of
improving the local water environmental quality. Limited by extreme water scarcity in the area, effluent from a nearby
wastewater treatment plant was used as the sole source of landscape water. An Enhanced Eco-Treatment System
was thus developed within the landscape park to upgrade the WWTP effluent quality to prevent eutrophication of the
landscape water.
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Water Environmental Restoration and Aquatic
Ecocity Construction Plan
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In order to improve water environmental quality and restore a healthy aquatic eco-system in Yixing, the research
team analyzed the characteristics of the local watershed and relationships between different water bodies. Based
on the concept of water cycle management, a conceptual framework was proposed for formulating a healthy local
water cycle which further resulted in a basic plan for the construction of Yixing Water Ecological S&T City. The
fundamental consideration is that along with complete control and reduction of pollutant sources, a healthy local
water cycle can be built by integrated system plan associated with hydrological control between local water bodies
and restoration and enhancement of natural functions in the whole watershed.

Complete control and reduction of Mainly for external

pollutant source((ZEEIRIRIB) source(FNEAE)

Building a healthy local water cycle Integrated system

(B MEIMAREIS) plan(ZFek)

Flow regulation between local water bodies Hydrologjical

(FHA7KNEIZKFEED) control(ZKF3EE)

Restoration/enhancement of natural functions Ecological

(BATIREIRE S3E1K) restoration(4EZEE)
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Comprehensive Plan for Urban Drainage and Flood
Control for Baoji City, Shaanxi Province

ZHIBITES | RERNAE T BRI E =S i AMRERS R IEAR (EX8HIRmHRX (7
X ) BEEEEME) (2012-2020 ) fmHMESS | BILHAPKEENSRIENIESHT | IRE 7 IEMmBiER
REFNEINaRF SR , EETRitEm/KERERIMER | BH TRIKEREH SERMUAIRS
= | A THEKEMNMKIFIREa TR |, AEGTHREME R A R TR RIBAHR AT

E,

Requested by local government, the research team conducted a study on urban water environmental governance
and compiled a comprehensive plan for urban drainage and flood control toward the target year of 2020 for Baoji
City in Shaanxi Province. Based on an analysis of urban drainage capacity and risk of waterlogging, the goal of
urban flood control was set and a systematic plan was formulated. According to the characteristics of water shortage
in Northwest China, a plan for urban runoff control and rainwater reuse was also worked out. The countermeasures
for combating urban waterlogging included drainage network enhancement and implementation of associated
engineering projects. This comprehensive plan provided scientific and technological support to the city for its
sustainable development.
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COMPREHENSIVE PLAN FOR URBAN DRAINAGE AND FLOOD CONTROL
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