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1. MISSION AT A GLANCE

The Saudi Arabian Water Environment Associati8&\WEA and Japan Cooperation Center for the Middle East
(JCCMJorganizeda studyand business missidor waterand wastewatetreatment systemsn Japan. The ppose

of this missionis to provide informatioron stateof-art technologies related to watesnd wastewateirtreatment

and operation in Japan for water quality professionals working in the Kingdom of Saudi Arabia. The tour was
scheduled from Mayl5 to 20, 2016. Itincluded site visits tdocal governmentagencies private factories and
researchcenters related to watetreatment.

On the first day, the team visited thH@enter for Membrane and Film Technology Kobe University. This center is
the larges center in the world focusing on membrane and thin film technologies.

On the second day, the team visitétigashi Water Environmental Centéor wastewater treatment,Tobu Sludge
Centerfor sludge managemeniThe team members had a close look to theiatites of those centers to protect
environment and conserve resources. At the endhef day the team visitedobe City Waterworks BurealKobe
city sharedtheir best practices in water managemewhich helped Kobe to achieve only 4.5% water leak in their
system to suppl232 million gallos per day

On the third daythe team traveledo Matsuyama to visit Ehime Plant©éray Industries IndDuringthis vist, Toray
presented their latest products and future plan to support local market in Saudi Arabia. The team explored the
process to manufacture reverse osmosis membranes and membrane bioreactors.

On the fourth day, the team visitddubota (Hirakata Plantandtoured the pump and valviactories Kubota is one

of the majorsupplier oflarge scalgipe fittingsin Saudi Arabia. Kubota provided a brief overview about their services
and products and presented their services to sopiSaudi Arabia industries. Qhe same day the team visited
Advanced Treated Water Recycle CenfarGreen Front Sakai city. This plant uaasew technology based on
membrane treatment to recycle industrial wastewater from Sharp industries.

The mission was concluded hpvingB2B meeingswith Japaneseompaniesvhich aresupporting water industries.
The meeting starteavith a brief presentatiorby Mohammad ARbdulatif, the Asistancebirector of SAWEAabout
the{ I dzZRA ! NI 0 A | @rd planheil froj@ctR Slerdisggitighted the potential investmenbpportunities

for Japanese companies in the water sector of Saudi Arih&lapaneseompaniedhat participated intheseB2B
meetings were Sumitomo Corporation, JFE Engineering Corporation, Kubota Corporation, Mitsubishi Rayamn Aqu
Solution and Toyobo Co. LTD

This mission tdapan provided the SAWEA members with more knowledge alvatgr treatment and utilizaion of
treated water, and Japdnéfforts for effective utilization of sludge. It also helpapanese companies to gain more
understanding of the Kingdom needs for wasarctor. This hopefully will increase the collaboration between Japan
and Saudi Arabia to develop water industry and protecting environment.
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2. ABOUT SAWEA

SAWEA is a negprofit organization founded on January 1, 2002 by a group of professionals working in Saudi Arabia
in water and wastewater treatment. The Objective of SAWEA mdeerve and enhance water quality in Saudi
Arabia and the world.

SAWEA is arpfessional selflirected group, predominantly within Saudiramco The main sponsors of the
association are the Saudiramco Utilities & Technical Support and Environmental Protection Departments. In
addition SAWEA is the official local chapter of ihiernationalWater Environment Federation (WEF), which is the
largest Water Association in the world.

3. ABOUT JCCMEAPAN WATER DESK

The objective of JCCME is to contributéte LINR Y2 G A 2Y 2F WI LI yQa O22LISNI G§A2Y AY
for the furtherance of industrial and economic development in countries in the MENA re@@®ME has set up a

Water Desk in Jeddah to promote Japanese investment and technology transfeatamn projects in Saudi Arabia.

The Japanese Water Desk (JWD) was set wgmily March2005 at the premises of the Jeddah Chamber of
Commerce

The objective of JWD is to support promotion of technology transfer and direct investment from Japan to Saudi
Arabia in the private sector in water resources and related projects

4. MISSIONOVERVIEW

Below map shows the industriesd centers visitethy the missionteam.

The Map for “Business Mission for Water Technology in Japan”
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5. MISSION TEAM

Below arethe SAWEA membeigsho participated in this mission trip:

Nidhal S. ADossary Mohammad H. AlAbdulatif

Fady A. AShahwan Mahmoud A. AlMoaikel

Bruno ValenteVillegasLira Abdullah A. AIAmmar

E’ Abdullah M. Bfleh

6. MISSION AGENDA
May 15, 2016 Arrival to Japan

Abdulaziz M. AlShahrani

May 16, 2016 Center for Membrane and Film Technology
May 17,2016 Higashi Water Environmental Center

Tobu Sludge Center

Kobe City Waterworks Bureau
May 18, 2016 Toray Industries Inc.
May 19, 2016 Kubota (Hirakata Plant)

Advanced Treated Water Recycle Center
May 20, 2016 B2B Meeting and Closing Ceremony
May 21, 2016 Departure to Saudi Arabia
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7. OVERVIEW OF SITESIVE

CENTER FOR MEMBRAMNND FILM TECHNOLOGY

The Center fo Membrane and Film Technologyas founded by the KOBE HEAFAFET AN
University. This centeris the largestcenter in the world focusing on \/v “) 5% H%I?’E A

Graduate School of Engineering, Kobe University

membrane and thin film échnologies This research center covers Wlde Center for Membrane and film Technology

range of research and development from highly functional membrane and films to novel processes for producing
them with the aid of material chemistry and chemical engineerifbis center consists of the follavg four
education and research groups.

1 Functional Organic Thin Films GrauPurrent research activities include preparation and characterization
of organic thin films and basic research of molecular nanotechnology.

1 Functional Catalytic Materials Fabricatéd Thin Films and Membrane&his research group aims for the
developments of novel catalytic materials with high functions by synthesizing monolayer of active
components or by combining nanocatalytic particles with mioromesoporous thin film layer texpect a
new catalytic function or molecular sieving function, respectively, for hyper active and selective catalytic
performance.

1 FunctionalSeparation MembranesResearch/education include the preparation of various types of porous
membranes by phase paration methods as well as quantitative clarification of structure formation
mechanism. In addition, gas separations for various systems by facilitated transport membrane using carrier
are also targets in this research group.

1 Manufacturing Processes fofThin Films: This research group aims for control of micro and/or
nanostructure of thin films to have highly efficient function by coating and drying process engineering.

Mission Team witHProfessoHideto Matsuyama Director of Center for Membrane and Film Technology
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HIGASHI WATER ENVIR®ENTAL CENTER

The Higashinada Sewage Treatment Plant received -kogle damagein 1995
EarthquakeAt that time theplant was forced to suspend operation for around 100 da I i Ko B E
due to the fact that its water processing facilities were submerged in water. During uia.

period, a variety of measures were taken, including temporarily using the canal that intersects the plant as a settling
tank.

After successful reconstruicn, the phnt has received attention from both within Japan and around the world for
its ability to produce renewable energy. In 2012, the Higashinada Plant was designated by the Japanese government
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On the left are three anaerobic egg shape diagesters used to generate mentha. On the right, Mahotvdaiel in the control room

bz

Misison team in front of one anaerobic egg shape diagester ' Methan Purification Unit
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There arghreeinitiatives implemented by théligashi Water Environmental Cenfecusing on energy conservation
and environment protection

1. Kobe Biogas ProjectAfter concentrating the sludggenerated by the water treatment process, the
concentrated sludge undergoes an anaerobic digestion process for the purposes of volume reduction and
stabilization. The digestive gas (composition: approx. 60% methane, approx. 40% carbon dioxide) is then
refined to a concentration of 98% methane. Since April of 2008, this gas has been used as an automotive
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Methan gas generated from STP is used for public transportation

2. Kobe Green Sweets Proje@ince January of 2012, Kobe has
been adding unused local biomass (food waste, ligneous wast
to sewage sludge in an effort to increase the amount of gas
produced andmprove the effetiveness of sludge processing.

3. Kobe Harvest Project
The aim of this project is to recover phosphorous from digesti
sludge efficiently and make use of it as a raw material for
fertilizer. This initiative will &lp to prevent red tide in thevater ==
area (OSAKA Bay). It solved the problem of disposition in the | ]

disposed sludge.

Phospours Recovery U
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Sample ofphospours fertilzer manufactrured by the S

TOBU SLUDGE CENTER

The purpose of this center is to reduce sludge

volume. It receive 228ton of sludge per day from

four sewage treatment plant. This sludge is reduced

to 12 ton ash per day by usifigidized bed

incinerator.This ashgoes to a private company to

make paving bricks and asphalt extender; some is

Ffa2 Gdz2NYySR Ayid2 FSNIAEATSNI F2NJ GKS OAadeQa LINjJa |yR
flower beds.

A variety of energygaving measures are built into

this system. Foexample, the heat from the
incinerator is further used to produce steam for
drying some of the sludge and for preventing
emissions of white smoke. Air for the combustion is
used to send odors from the sludge pit to a preheater
before being sent to the incerator. This reduces fuel
and deodorizing expenses.

Air scrubbe
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