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OVERVIEW REPORT OF ONGOING SCIENCE FOR PEACE (SfP) PROJECTS

EXECUTIVE SUMMARY

This progress report includes information on 54 Science for Peace (SfP) projects that were
ongoing as of 31 October 2010. This report is based on summaries submitted by the project
directors in the six-monthly progress reports. It briefly reviews the background of each SfP project,
provides the main objectives and states the most significant accomplishments in the priority areas
overseen by the NATO Political and Partnerships Committee (PPC). In addressing Defence
Against Terrorist Threats, advances are noted in the Detection of Explosives as well as Cyber
Defence. In addressing Defence against CBRN Agents, accomplishments are described in the
area of development of novel Detection Methods for CBRN agents as well as Detection and
Decontamination, Destruction and Countermeasures against CBRN agents. In addressing Other
Threats to Security, there have been significant accomplishments in areas encompassing
Environmental Security and especially Management of Water and other Non-renewable
Resources, Radioactive Waste/Tailings, as well as Disposal of Dangerous Chemicals and
Pesticides. Progress is also reported in dealing with the protection against Natural Disasters
including those caused by Earthquakes and Floods. Also described is important work underway
on Energy Security and Security Related Technologies, as well as Security-Related Regional
Studies involving three or more Neighbouring Partners, encouraging cross border cooperation.
The SfP programme has enabled scientists and engineers from Partner and Mediterranean
Dialogue countries to engage in these projects jointly with their counterparts in NATO countries.
The training of young scientists, infrastructure development, publications and technical exchanges
carried out within the framework of these projects are noted in this report. Also described are
some of the concrete measures taken for the implementation of the results through government
agencies, private industries, academia and highly placed decision makers.

INTRODUCTION

The NATO Science for Peace (SfP) Programme was launched in 1997 with the first SfP projects
starting their activities in January 1999. This SfP progress report includes a two-page summary
report of ongoing projects as of 31 October 2010. These have been organized in three major
parts, i.e. “Defence against terrorist threats”, “Defence against CBRN agents” and “Other Threats
to Security”. Each of these parts is further divided into subtopics that relate to the approved
priorities of the Political and Partnerships Committee (PPC). Each project summary report
includes a numerical reference to the original SfP Project. All projects are listed in Theme order,
according to the key priorities and the names and affiliations of the project co-directors, approval
date, duration, NATO budget and, if applicable, NATO consultant, other collaborating institutions,
intellectual property rights and internet references are provided.

SfP projects are jointly carried out by NATO countries in cooperation with Partner and/or
Mediterranean Dialogue countries. These countries are eligible for NATO funding.

e NATO countries : Albania, Belgium, Bulgaria, Canada, Croatia, Czech Republic,
Denmark, Estonia, France, Germany, Greece, Hungary, Iceland, Italy, Latvia, Lithuania,
Luxembourg, the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia,
Spain, Turkey, the United Kingdom and the United States.



e Partner countries : Armenia, Austria, Azerbaijan, Belarus, Bosnia and Herzegovina,
Finland, the Former Yugoslav Republic of Macedonia®, Georgia, Ireland, Kazakhstan,
Kyrgyz Republic, Malta, Moldova, Montenegro, Russia, Serbia, Sweden, Switzerland,
Tajikistan, Turkmenistan, Ukraine and Uzbekistan.

The following Partner countries are ineligible for NATO funding support, but may participate
fully in SPS activities at their own expense: Austria, Finland, Ireland, Sweden and Switzerland.

e Mediterranean Dialogue Countries: Algeria, Egypt, Israel, Jordan, Mauritania, Morocco
and Tunisia.

e Countries of the Istanbul Cooperation Initiative: Bahrain, Qatar, Kuwait and the United
Arab Emirates

NATO’s Istanbul Cooperation Initiative, launched in 2004, aims to contribute to long-term
global and regional recurity by offering countries of the broader Middle East region practical
bilateral cooperation with NATO. These countries may patrticipate in SPS activities at their own
expense.

e Global Partner Countries (formerly called Contact Countries): Afghanistan, Australia,
China, Japan, the Republic of Korea, Mongolia, Pakistan and New Zealand.

NATO cooperates with a range of countries which share familiar strategic concerns and key
Alliance values and have expressed an interest in deepening relations with NATO. These
countries may participate in SPS activities at their own expense.

Participation in NATO's Science for Peace initiative helps Partner and Mediterranean Dialogue
scientists to increase contacts in the NATO science community, while building a stronger
science infrastructure in their home countries. SfP projects require collaboration between
science and industry or between science and governmental authorities.

SfP projects have as essential characteristics:

= relevant to the key NATO SPS Key Priorities

» high quality applied science and technology with a potential for commercialisation in the
case of industry-oriented projects

= substantial scientific cooperation among Partner and NATO scientists

= ability to contribute to the solution of problems which not only have long term significance
to Partner countries but which also deal with industrial or environmental issues with
multilateral ramifications

= ability to promote collaboration among scientists, industry and end-users

= good prospects for promoting the integration of the country’s scientists into the
international R & D community

= application of modern management practices and techniques

= substantial participation of young scientists

SfP projects are non-proprietary and fully open to inspection by the Project Co-Directors, SfP
Programme Staff, the Independent Scientific Evaluation Group (ISEG) and NATO consultants.

! Turkey recognises the Republic of Macedonia with its constitutional name



The ownership of all intellectual property rights and patents on equipment, processes or protocols
resulting from a SfP project shall be governed by the national laws and regulations of the
participating countries.

Progress on all projects, including the financial status, is reported on a semi-annual basis to the
SfP Programme Working Group by 20 April and 20 October each year. Individual progress reports
are then compiled in a SfP progress report.






Science for Peace Projects in Theme Order

Page Project Short Title Full Title NATO Country City NATO Partners Country City Partner Start End
No. No. Co-Directors Country Co-Directors Country Date Date
17 982823 SfP-Multi- New Generation of Pochet, Thierry Vannes France Rizhikov, Kharkov Ukraine Nov. Nov.

Energy X- Multi-Energy X-ray Smith, Craig Monterey U.S.A. Volodymyr 2007 2011
Ray scanners for Antiterrorist
Sacnner Inspection
19 982836 SfP- Highly sensitive Aktas, Bekir Bebze-Kocaeli Turkey Mozzhukhin, Kazan Russia Apr. Apr.
NQR/NMR NQR/NMR technique for Georgy 2010 2013
Detect explosive detection Slikhov, Kev
Explosives
23 983150 SfP- Detection of Explosives Dangendorf, Braunschweig Germany Vartsky, David Yavne Israel Aug. Jul.
Explosives in Cargo by Neutron Volker 2008 2012
in Cargo Resonance Radiography
(NRR)
25 983789 SfP- Highly sensitive stand- Schade, Clausthal Germany Keinan, Ehud Haifa Israel Mar. Mar.
Detection of | off detection of Wolfgang Rosenwaks, Beer Sheva 2010 2013
Explosives explosives in condensed Salman
and gas phase Bar, llana Beer Sheva
Silberberg, Yaron Rehovot
Kosloff, Ronnie Jerusalem
27 982469 SfP- Reconfigurable Boucouvalas, Tripoli Greece Fratu, Octavian Bucharest Romania Sep. May
Wireless Interoperability of Anthony Christos Gavrilovska, Liljana Skopje F.Y.R.O.M. 2007 2011
Communica | Wireless Prasad, Ramjee Aalborg Denmark
tions Communications
Systems
29 980870 SfP-Anthrax | New Biosensor for Garber, Eric College Park U.S.A. Kolesnikov, Moscow Russia Nov. Oct.
Rapid Detection of the Stoltenow, Fargo Alexander 2005 2011
Anthrax Lethal Toxin Charles Shemyakin, Igor Obolensk
31 981939 SfP- Novel Approach to Chernyak, Orlando U.S.A. Cahen, David Rehovot Israel Jul. Jul.
Homeland Improvement of Ultra- Leonid Aleksiejunas, Vilnius Lithuania 2006 2011
Defence Violet Detectors for Ramunas
Detectors Homeland Defence Gartsman, Rehovot Israel
Konstantin
33 982697 SfP-Sensor | Chemo- and Biosensor Dirkop, Axel Regensburg Germany Azab lbrahim , Ismailia Egypt Sep. Aug.
Systems Systems for Safeguard Hassan Achmed 2007 2011
and Environmental
Control in Egypt
35 982838 SfP- Development of a Novel | Voelter, Tuebingen Germany Neagu, Monica Bucharest Romania Nov. Nov.
Bacterial Immunoassay For the Wolfgang Radu, Dorel Lucian 2007 2011
Infection Very Early Detection of Vorgias, Athens Greece
Tests Biothreatening Bacterial | Constantinos
Infections Tsitsilonis,
Ourania
37 983115 SfP- Advanced Apparatus for | Baldrich, Eva Barcelona Spain Abdelghani, Tunis Tunisia Mar. Jul.
Apparatus Pathogen Detection Simonian, A. Alabama US.A. Adnane 2009 2011
for Del Campo, F.J. Barcelona Spain
Pathogens
39 983147 SfP- Sensors Based on Nelson, Leeds UK. GaSparovi¢, Zagreb Croatia Oct. Oct.
Biomembra | Biomembranes for the Laurence BlaZzenka 2010 2011
nes for Detection of Toxins and

Toxins

Pollutants




Science for Peace Projects in Theme Order

Page | Project Short Title Full Title NATO City NATO Partners Country City Partner Start End
No. No. Country Co- Country Co-Directors Country Date Date
Directors
41 983154 SfP-Anthtax Artificial Receptors for Cudic, Florida US.A. Jakas, Andreja Zagreb Croatia Nov. Oct.
Detection Bacillus anthracis Predrag 2008 2011
Specific Anthrose
Detection
43 983204 SfP- Sensors with Remote Luybchenko, Omaha US.A. Yaminsky,Igor Moscow Russia Aug. Jul.
MicroCantilev Operation for Chemical Yuri Bolshakova, 2008 2011
er Sensing and Biological Protection Anastasia
Meshkov, Georgy
45 983207 SfP-Microchip | Biodetectors based on Nabiev, Igor Reims France Oleinikov, Vladimir Moscow Russia Nov. Nov.
Biodetectors Advanced Microchips Artemyev, Mikhail Minsk Belarus 2008 2011
47 982833 SfP-Nerve Development of Friboulet, Compiégne France Gabibov, Moscow Russia Oct. Oct.
Agent Scavengers of Alain Alexander 2008 2011
Antibodies Organophosphorus Tramontano, Davis U.S.A.
Compounds Basing on Alfonso
Catalytic Antibodies
49 983638 SfP-Botulinum | New Inhibitors of Bavari, Sina Frederick US.A. Solaja, Bogdan Belgrade Serbia Aug. Jul.
Toxin Botulinum Neurotoxins Gussio, Rick Ospenica, Dejan 2010 2013
Inhibitors Burnett,
James
51 981393 SfP- Modeling System for Melas, Thessaloniki Greece Sandu, lon Bucharest Romania Jul. Dec.
Atmospheric Emergency Response to | Dimitrios Ganev, Kostadin Sofia Bulgaria 2006 2010
Control the Release of Harmful Harja, Manjola Tirana Albania
Substances in the
Atmosphere
53 982620 SfP-Water Sahara Trade Winds to Lawrence, Washington U.S.A. Benhamou, Khalid Rabat Morocco Jun. Nov.
Quality Hydrogen: Applied William Arbaoui, Abdelaziz Meknés 2007 2010
Warning Research for Baues, Heinz Dusseldorf Germany Loudivi, Khalid Ifrane
Sustainable Energy Lucchese, Gif-sur-Yvette France Ould  Moustapha, Nouakchott Mauritania
Systems Paul Tdre, Istanbul Turkey Sidi Mohamed
Engin
55 983805 SfP-SCADA Designing Intelligent, Zanero, Milano Italy Simic, Zdenko Zagreb Croatia Feb. Feb.
Tesbed Resilient, Scalable and Stefano Lugaric, Luka 2010 2013
Simulator Secure Next Generation Kraicar, Slavko
SCADA (Supervisory
Control and Data
Acquisition)
Infrastructure (SCADA-
NG)
57 977982 SfP-X-Ray- Development of an Botman, Jan Eindhoven The Shcherbakov, Kharkov Ukraine Jan. Dec.
Generator Advanced X-Ray Netherlands | Alexander 2003 2011
Generator Based on
Compton Back-
Scattering
59 982831 SfP-Capacitor | Development of Randall, Clive Pensylvania U.S.A. Ragulya,  Andrey Kiev Ukraine Sep. Mar.
Miniaturization | Nanostructured Rotenberg, Solikamsk Russia 2008 2011
Multilayer Ceramic Boris Abovich

Capacitors: A
breakthrough in
miniaturization

0T




Science for Peace Projects in Theme Order

Page | Project Short Title Full Title NATO Country City NATO Partners Country City Partner Start End
No. No. Co-Directors Country Co-Directors Country Date Date
61 982837 SfP-Self- Nature-Like Self- Périchaud, Alain Marseille France Iskakov, Rinat Almaty Kazakhstan Jul. Sep.

Regenerating Regenerating Polymer Abadie, Marc Montpellier Kurbatov, Andrey Almaty 2008 2011
Coatings Coatings for the Protection | Beall, Gary Texas US.A Razumovskaya, Moscow Russia
of Space Devices Irina
Prikhodko, Oleg Almaty
Apel, Pavel Moscow
63 981877 SfP- Monitoring and Improving Balafoutas, Thesaloniki Greece | Tuneski, Atanasko Skopje F.Y.R.O.M. Jan. Jun.
Vardar/Axios the Rivers in the George 2006 2011
Vardar/Axios Watershed
67 981883 SfP-Agaba The Protection of the Gulf Ediger, Dilek Gebze- Turkey lluz, David Ramad gan Israel Jan. Oct.
Anthropogenic of Agaba from the Cocaeli Al-Najjar, Tariq Aqgaba Jordan 2007 2011
Stress Anthropogenic and Natural | Bat, Levent Sinop
Stress in the face of Global
Climate Change
69 982161 SfP-Agaba Monitoring Natural and Paytan, Adina Santa Cruz U.S.A. Karnieli, Arnon Beer Sheva Israel Jan. Dec.
Aerosol Pollution | Anthropogenic Aerosol Al-Najjar, Tariq Agaba Jordan 2007 2011
Pollution and its Impact on Post, Anton Jerusalem Israel
Ecosystems in the Gulf of
Aqaba
71 982678 SfP-Black Sea Bio-Optical Oguz, Temel Erdemli Turkey Palazov, Atanas Varna Bulgaria Nov. Nov.
Characterization | Characterization of the Lee, Michael Sevastopol Ukraine 2009 2012
Black Sea for Remote Kopelevich, Oleg Moscow Russia
Sensing Applications Malciu, Viorel Constanta Romania
73 982703 SfP-Oil Pollution | Oil Pollution Science Gentry, Randal Tennessee U.S.A. Kruykov, Dmitry Tver Russia Oct. Oct.
Science Center Centre Grimmer, Zeithain Germany | Suvorov, Vladimir 2007 2010
Guenter
75 982816 SfP-Nitrogen Environmental Security Lyberatos, Patras Greece Shehu, Julian Tirana Albania Aug. Sep.
Removal Enhancement through and | Gerasimos Abou EI-Magd, El Minia Egypt 2008 2011
Process Innovative Process for Kornaros. Gamal
Nitrogen Removal Michael
77 983134 SfP-Moroccan Investigating salinity and Vengosh, Avner Durham US.A. Bouchaou, Agadir Morocco Oct. Sep.
Water radioactivity in water Lhoussaine 2008 2011
Resources resources in Morocco Bouguenouch,
Bendaoud
El Fasskaoui,
M'hamed
79 983368 SfP- Assessment and Nickling, William Guelph Canada | Al-Bakri, Jawad Amman Jordan Mar. Mar.
Desertification in | Monitoring of Saoub, Hani Amman 2009 2012
Jordan Desertification in Jordan Salahat, Zarqa
using Remote Sensing and Mohammad
Bioindicators Khresat, Saeb Irbed
81 983057 SfP-Polessie Radioactive Contamination | Strand, Per Oesteraas Norway Bondar, Yuri Khoiniki Belarus Jan. Apr.
State Radiation of the Territory of Belarus Skipperud, Aas Sokolik, Galina Minsk Belarus 2008 2011
in the Polessie State Lindis Kashparov, Valer Kiev Ukraine
Radiation-Ecological Zhukova, Olga Minsk Belarus
Reserve Navumav, Gomel Belarus
Aliaskandr

1T




Science for Peace Projects in Theme Order

Page | Project Short Title Full Title NATO Country City NATO Partners Country City Partner Start End
No. No. Co-Directors Country Co-Directors Country Date Date
83 983311 SfP-Uranium Remediation processes in Pereira, Ruth Aveiro Portugal | Ksibi, Mohamed Sfax Tunisia Mar. Mar.

Remediation uranium and other mining Sousa José Coimbra Haddioui, Beni-Mellal Morocco 2009 2012
explorations Rémbke, Jérg Flérsheim Germany | Abdelmaijid
85 981438 SfP-Phenols Phenols of industrial Anastasiadis, Heraklion Greece Khoklov, A.R. Moscow Russia Nov. Apr.
wastewaters: detection, Spiros Bronstein, L.M. Moscow Russia 2005 2011
conversion, degradation Eisenberg, A. Montreal Canada | Sulma, E.M. Tver Russia
Zhubanov, K. Almaty Kazakhstan
Tkachov, S. Moscow Russia
Nauryzbaev, M. Almaty Kazakhstan
87 981674 SfP-Soll Preventive and Remediation Silva-Pereira, Oeiras Portugal | Hassen, Soliman Tunisia Jan. Dec.
Remediation Strategies for Continuous Cristina Abdennaceur 2007 2010
Elimination of Poly- Hursthouse, Paisley U.K. Blaghen, Mohamed Casablanca Morocco
Chlorinated Phenols from Andrew
Forest Soils and Ground Mazzoleni, Piacenza Italy
Waters Valeria
89 982812 SfP-Armenia Inventory, Monitoring and Holoubek, Ivan Brno Czech Aleksandryan, Yerevan Armenia Apr. Apr.
Pesticides Analysis of Obsolete Republic | Anahit 2009 2011
Pesticides in Armenia for
Environmentally Sound
Disposal
91 983056 SfP-Pesticide Destruction of Pesticides Van Oost, Guido Ghent Belgium | Zhdanok, Siarhei Minsk Belarus Feb. May
Destruction using Thermal Plasma Khvedchyn, lhar 2009 2011
Technology Hrabovsky, Prague Czech Fedenya,
Milan Republic | Valiantsin
93 982167 SfP-Seismic New Technology for Seismic Gllkan, Polat Ankara Turkey Khalilov, Elchin Baku Azerbaijan Sep. Sep.
Resistant Resistant Construction 2006 2010
Building
95 983038 SfP-Pipeline Seismic Hazard and Risk Safak, Erdal Istanbul Turkey Chelidze, Tamaz Thilisi Georgia Dec. Dec.
Hazards and Assessment for Southern Akhundov, Arif Baku Azerbaijan 2008 2011
Risks Caucasus-Eastern Turkey
Energy Corridor
97 983828 SfP-Seismic Seismic Upgrading of Bridges | Dorka, Uwe Kassel Germany | Ristic, Danilo Skopje F.Y.R.O.M. Feb. Feb.
Upgrade of in South East Europe by Lako, Arian Tirana Albania 2010 2013
Bridges Innovative Technologies Zenunovic, Damir Tuzla Bos. & Herz.
Folic, Radomir Novi Sad Serbia
99 983142 SfP-Toktogul Geo-Environmental Security Rust, Derek Portsmouth U.K. Korienkov, Andrey Bishkek Kyrgyz Oct. Sep.
Power Station | of the Toktogul Hydroelectric Tribaldi, Milan Italy Republic 2008 2012
Power Station Region, Alessandro
Central Asia
101 983287 SfP-Moldova Landslide Susceptibility Ercanoglu, Ankara Turkey Boboc, Nikolae Chisinau Moldova Mar. Mar.
Landslides Assessment in the Central Murat 2009 2012
Part of the Republic of
Moldova
103 983289 SfP-Tien Shan | Prevention of Landslide Dam Havenith, Liege Belgium | Torgoev, Isakbek Bishkek Kyrgyzstan Mar. Mar.
Landslides Disasters in the Tien Shan, Hans-Balder Abdrakhmatov, 2009 2012
Kyrgyz Republic Kristekova, Bratislava Slovakia | Kanatbek
Miriam Uulu Shailoo,
Kasymbek
Storm, Alexander Moscow Russia
Korup, Olivier Davos Switzerland

¢t




Science for Peace Projects in Theme Order

Page | Project Short Title Full Title NATO Country City NATO Partners Country City Partner Start End
No. No. Co-Directors Country Co-Directors Country Date Date
105 983516 SfP-Pripyat Flood Monitoring and Minarik, Boris Bratislava Slovakia | larochevitch, Alexei Kiyiv Ukraine Nov. Nov.

River Forecast in Pripyat River Nabyvanets, lurii 2009 2011
Monitoring Basin Korneeyv, Vladimir Minsk Belarus
107 983305 SfP- Development of a Monitoring Gabianelli, Bologna Italy Basic, Abdullah Tuzla Bos. & Herz. Mar. Mar.
Subsidence System to Counter Manage Giovanni Salihovic, Rusmir 2009 2011
Deformation the Risks of Subsidence Mancini, Bari Burgic, Mustafa
BIH Deformation on the Francesco
Population of Tuzla (Bosnia)
109 981416 SfP- Collection, Analysis and Scawthorn, Berkley U.S.A. Petrov, Vitaly Moscow Russia Oct. Mar.
Catastrophy Synthesis of Russian-NATO Charles Zaporogets, 2005 2011
Risk Analysis Loss Estimation and Risk Anatoly
Assessment Methodologies Reznikov, Dmitri
for Prediction and Prevention
of Catastrophes
111 982124 SfP-Egyptian Sustainable Wastewater Finkbeiner, Berlin Germany | Abou-Ryan, Magdy Mansoura Egypt Nov. Dec.
Wastewater management in Egypt Based Matthias Ragab, Mohamed Dakahlia 2006 2011
on Life Cycle Approach Reimann, Kathy
113 983168 SfP- Real-Time Remote Sensing Rochon, Gilbert Lafayette U.S.A. Rachidi, Tajje- Ifrane Morocco Sep. Sep.
Mediterranean | for Early Warning & Mitigation | Ersoy, Okan Lafayette U.S.A. edine 2008 2011
Dialogue of Disasters and Epidemics: Altay, Gilay Istanbul Turkey El Amrani, Chaker Tangier
Earth The Mediterranean Dialogue
Observatory Earth Observatory
115 982164 SfP-LAB Study of Antimicrobial and Haertlé, Thomas Nantes France lvanova, Iska Sofia Yerevan Bulgaria Mar. Apr.
Product Hypoallergenic Products of Chober, Popov, Yuri Yerevan Baku Armenia 2007 2011
Bioactivities Lactic Acid Bacteria Jean-Marc Tkhruni, Flora Zagazig Armenia
Kuliyev, Akif Moscow Azerbaijan
Sitohv, Mahmoud Egypt
Mazo, Vladimir Russia
Sheveleva,
Svetlana
117 982481 SfP- Demonstration of a Novel Greenberg, Alan Colorado U.S.A. Gilron, Jack Beer Sheva Israel Jan. Dec.
Groundwater High Recovery Desalination Mohsen, Mousa Zarqa Jordan 2009 2011
Desalination Process for Brackish Mahsal, Kholoud
Groundwater
121 982614 SfP-Sinai Assessment and Sultan, Michigan U.S.A. Soliman, Farouk Ismailia Egypt Jun. Jul.
Water Development of Alternative Mohamed Rached, Mohamed Ismailia 2007 2011
resources Water Resources in the Sinai Mohmoud,
Peninsula, Egypt Mohamed Giza
123 982811 SfP-Safety of Microbiological safety of Maux, Melinda Lille France Sharchenova, Bishkek Kyrgyz Aug. Aug.
Drinking drinking water in Uzbekistan Ainash Republic 2007 2011
Water and Kyrgyz Republic Usmanov, Islam Tashkent Uzbekistan
125 982220 SfP-Agaba Real Time Surface Current Monismith, Palo Alto U.S.A. Genin, Amatzia Jerusalem Israel Jan. Jun.
Toxic Oil Measurements to Protect the | Stephen Gildor, Hezi Rehovot Agaba Israel Jordan 2007 2011
Spills Gulf of Agaba (Eilat) Against Manasrah, Rivad

Man-Induced or Accidental
Qil and Other Toxic Spills

€T




Science for Peace Projects in Theme Order

Page | Project Short Title Full Title NATO Country City NATO Partners Country City Partner Start End
No. No. Co-Directors Country Co-Directors Country Date Date
127 982227 SfP-Water Water Resources Hoogenboom, Griffin U.S.A. Bziava, Thilisi Georgia Dec. Sep.

Resource Management of Agro- Gerrit Konstantine 2006 2011
Management Ecosystemns in the South Yeghiazarvan, Yerevan Armenia
Caucasus Transboundary Gurgen
Regions (Armenia, Verdiyev Rafig Baku Azerbaijan
Azerbaijan, Georgia)
129 983054 SfP-Seismic Harmonization of Seismic Akkar, Sinan Ankara Turkey Glavatovic, Podgorica Montenegro Oct. Apr.
Maps Hazard Maps for the Western Branislav 2008 2011
Harmonization | Balkan Countries BSHAP Hoxta, Ismail Kuk, Tirana Albania
Vlado Zoranic, Zagreb Croatia
Amer Garevski, Serajevo Bos. & Herz.
Mihail Kovacevic, Skopje F.Y.R.O.M!
Svetlana Belgrade .Serbia
131 983284 SfP-CauSER Caucasus Seismic Vergino, Eileen Livermore U.S.A. Javakhisvili, Zurab Thilisi Georgia Jul. Jul.
Teams Emergency Response Pantosti, Daniela Rome Italy Arakelyan, Avetis Yerevan Armenia 2009 2012
(CauSER) Tdrkelli, Niyazi Istanbul Turkey Etirmishli, Gurban Baku Azerbaijan
Kalogeras, Athens Greece
loannis
McCormack, Ottawa Canada
David

! Turkey recognises the Republic of Macedonia with its constitutional name.
H
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Involvement of NATO and Partner countries in SfP projects

Country Project Number

Albania 981393, 982816, 983054, 983828

Algeria

Armenia 982164, 982227, 982812, 983284

Austria

Azerbaijan 982164, 982167, 982227, 983038, 983284

Belarus 983056, 983057, 983207, 983516

Belgium 983056, 983289

Bosnia & Herzegovina 983054, 983305, 983828

Bulgaria 981393, 982164, 982678

Canada 981438, 983115, 983284, 983368

Croatia 983054, 983147, 983154, 983805

Czech Republic 982812, 983056

Denmark 982469

Egypt 982124, 982164, 982614, 982697, 982816

Estonia

Finland

France 982164, 982620, 982811, 982823, 982833, 982837, 983207
F.Y.R.O.M." 981877, 982469, 983054, 983828

Georgia 982227, 983038, 983284

Germany 982124, 982620, 982697, 982703, 982836, 983150, 983311, 983789, 983828
Greece 981393, 981438, 981877, 982469, 982816, 982838, 983284
Hungary

Iceland

Italy 981674, 983142, 983284, 983305, 983805

Ireland

Israel 981883, 981939, 982161, 982220, 982481, 983150, 983789
Jordan 981883, 982161, 982220, 982481, 983368

Kazakhstan 981438, 982837

Kyrgyz Republic 982811, 983142, 983289

Latvia

Lithuania 981939

Luxembourg

Malta

Mauritania 982620

Moldova 983287

! Turkey recognises the Republic of Macedonia with its constitutional name.
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Involvement of NATO and Partner countries in SfP projects

Montenegro 983054

Morocco 981674, 982620, 983134, 983168, 983311

Netherlands 977982

Norway 983057

Poland

Portugal 981674, 983311

Romania 981393, 982469, 982678, 982838

Russia 977982, 980870, 981416, 981438, 982164, 982678, 982703, 982831, 982833, 982836, 982837, 983204, 983207, 983289
Serbia 983054, 983638, 983828

Slovak Republic 983289, 983516

Slovenia

Spain 983115

Sweden

Switzerland 983289

Turkey 981883, 982167, 982620, 982678, 982836, 983038, 983054, 983168, 983284, 983287
Tajikistan

Turkmenistan

Tunisia 981674, 983115, 983311

Ukraine 977982, 982678, 982823, 982831, 983057, 983516

United Kingdom

981674, 983142, 983147

U.S.A.

980870, 981416, 981939, 982161, 982220, 982227, 982481, 982614, 982620, 982703, 982823, 982831, 982837, 983168,
983284, 983638

Uzbekistan

982811
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SfP 982823
New Generation of Multi-Energy X-ray scanners for Antiterrorist Inspection

Project Co-Directors:  Dr. Thierry Pochet, DETEC-Europe, Vannes, France (NPD)
Prof. Volodymyr Ryzhikov, Centre for Radiation Instruments, Kharkov Ukraine
(PPD)
Prof. Craig Smith, Lawrence Livermore National Laboratory, and Naval
Postgraduate School, Livermore, Monterey, CA, U.S.A.

Approval Date: 20 June 2007

Effective Starting Date: 3 November 2007

Duration: 3 years, until November 2011
NATO Budget: EUR 297,000

Abstract of Research

Scientists from France, Ukraine and the United States will develop the working prototype of a new
generation of multi-energy X-Ray scanners for antiterrorist use to ensure the quantitative detection of
explosives with a probability up to 90-95% and very low false alarm rate. The target is envisaged to be
explosives in either solid or liquid form embedded in backgrounds of inert organic materials with similar
densities. Detecting such materials involves a new approach to visualization and recognition using X-rays
in the dual- and multi-energy regimes. The project will combine two advances technologies in one and the
same instrument, i.e. one which uses multi-monochromatic filters for X-ray emitters (MXF, USA) as well as
one which uses energy-selective exclusive scintillation crystals ZnSe (Te) and multi-energy detector
arrays based on them (Centre for Radiation Instuments of Institute for Scintillation Materials of Concern
“Institute for Single Crystals”, Ukraine). It is expected that a combination of these technologies, alongside
the development of a new radiographic methods and algorithms for quantitative determination of the
atomic and chemical composition of materials, will lead to substantial improvements in sensitivity to illegal
and dangerous objects and materials. Participation in the project of such organizations as DETEC-
Europe, which is known for its developments in radiation-monitoring instruments, and Lawrence Livermore
National Laboratory, a leader in homeland security developments in the USA, should guarantee
integration of these joint developments into the security sphere of NATO countries.

Major Objectives

» Creation of advanced scintillation materials including exclusive ZnSe crystals and development of
MER-detectors on their base with improved energy selectivity and radiation stability.

» Creation of an experimental installation using digital radiography with an X-ray emitter of tube voltage
up to 200 kV and 3-energy mutli-monochromatic filter acquired from MXF.

» Fabrication of a complete detection assembly including multi-detector arrays, 256-channel receiving-

>

detection circuits, electronics, and power supplies.
Development of new multi-energy algorithms and special software for separate reconstruction of
physically superimposed components of complex objects with substantial improvement (by an order of
magnitude) of contrast sensitivity and detection efficiency.
To build a working prototype of the new generation X-ray scanners (3D dual-energy and/or 2D three-
energy) for reliable detection of explosives.
To improve the quantitative (not just qualitative) reconstruction of the effective number by two-energy
radiography with increased accuracy of its determination (from 50-60% to 90-95%).

» To substantially increase the detection probability of explosives from 50% to 80% (within the
framework of dual- and three-energy radiography) contained in organic compounds.

Overview of Achievements since 3 May 2009 until 31 October 2010

> Experimental studies have been continued to evaluate the practical application of multi-energy
radiography for distinguishing between materials with similar effective atomic numbers. The
effectiveness of the proposed algorithms for the detection of explosives against a background of safe
organics has been demonstrated.

» An improved 2x128-channel Multi-Channel Dual-Energy Receiving-Detection Circuit was installed and
tested for use in a MER Tomography Scanner for detection of illegal and dangerous objects.

> A special Object Move & Rotation Device for Dual-Energy Radiography has been installed and tested,
to allow adjustment of the X-ray source and for the precise placement of the object to be inspected.
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> The complete X-Ray Spectrometer Set Amptek X-123CdTe has been purchased, delivered, certified
(in Ukraine) and tested for the Project purpose.

» An Avalanche Photo-Diode Module HAMAMATSU C5331-13 has been purchased, delivered, and
tested for X-Ray Spectrometry and other purpose of the Project.

» Tuning devices have been tested for precision movement of multi-energy filters in three spatial
directions and rotation around two axes.

» Several joint scientific papers have been prepared for publication in international world-class journals,
as well as a number of reports at international conferences have been prepared and presented.

» One of the Ukrainian scientists in the Project, Mr. Opolonin (M.Sc.) has prepared his PhD dissertation

entitled “Development of digital radiography systems” in the specialty field of Technical Science, which
is deirectly related to creation and modernization of MER scanners developed in the Project.

Payments through NATO Funds: EUR 262,701

Milestones for the Next Six Months

» Development of advanced MER models and algorithms for the detection of explosives and other
dangerous and illegal objects by using the radiography with X-ray multi-monochromatic filters.

» Development of specialized software for experimental installation, processing and visual presentation
of the radiographic data obtained by using X-ray multi-monochromatic filters.

» Small-scale production of specialized Electronics including Multi-Channel RDCs for the MER scanners

with X-ray multi-monochromatic filters.

Installation, tuning and testing of necessary devices and components for the Three-Energy X-ray

Scanner.

Purchasing and delivery, as well as testing and tuning of scientific equipment for the Project purposes

including X-ray Multi-Monochromatic Filters with Supplemental Tuning Devices, etc.

Complete modifications necessary to integrate the substitute Monoray Co. X-ray filters into the MER

system and complete associated testing and characterization.

Preliminary experiments with phantoms and real objects.

Preparation of scientific papers, oral and poster reports and the presentation of the project results at

forthcoming international conferences in the world and in Ukraine.

Y
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Implementation of Results

The expected results of the Project will greatly promote the development and improvement of the
homeland security infrastructure of the participating NATO-countries and Partner-countries. The technical
development of the project will be used within the framework of approved State programs of Ukraine with
the aim of ensuring their security against the world terrorism. Among the most important end-users, one
should note the Government of Ukraine (Ministry of Industrial Policy), Ukrainian Customs Authority,
Ukrainian National Academy of Science, large high-tech industrial corporations in Ukraine. The Centre for
Radiation Instruments of ISMA of ISC has received an order from State Customs Service of Ukraine for
improved X-ray scanners, which are to be installed at customs checkpoints at the border between Ukraine
and Russia.

NATO Consultant : N/A

Other Collaborating Institutions :

- National Academy of Sciences of Ukraine, Kiev, Ukraine
- Ukrainian State Customs Authority, Kiev, Ukraine

Intellectual Property (IP) Rights :

Not applicable at this stage

Abbreviations: ISC: Scientific and Technological Concern “Institute for Single Crystals” of the National
Academy of Sciences of Ukraine ; ISMA: Institute for Scintillation Materials of the National
Academy of Sciences of Ukraine ; LLNL: Lawrence Livermore National Laboratory ; MXF:
Multi-energy X-ray Filter Technologies Inc. ; MER: Multi-energy radiography
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SfP 982836
Highly sensitive NQR/NMR technique for explosive detection

Project Co-Directors:  Prof. Dr. Bekir Aktas, Gebze Institute of Technology, Gebze-Kocaeli, Turkey
(NPD)
Dr. Georgy Mozzhukhin, Kazan State Power Engineering University, Russia
(PPD)
Prof.Dr. Kev Salikhov, Zavoisky Physical -Technical Institute, Kazan, Russia (Co-
Director)

Approval Date: 27 January 2010
Effective Starting Date: 1 April 2010

Duration: 3 years, until April 2013
NATO Budget: EUR 332,700

Information about the SfP Project through Internet: www.ngrdetection.ru

Abstract of Research

The detection of explosives is an issue of extremely importance for modern civilization. There are remains
of explosives after the wars and local conflicts as well as the explosives which are used by terrorists
around the world. The aviation and public security has a problem of non-invasive detection of the
explosives in the baggage, suits, cars, and others. Any achievements in this direction are very important
to make the civic life safer. In spite of the availability of various detectors, there are a number of problems
to be resolved, such as increasing of the sensitivity, shortening the detection time, decreasing the scanner
cost, etc. This project is aimed to develop highly sensitive technique for the explosive detection by nuclear
quadrupole resonance (NQR) and low-field nuclear magnetic resonance (NMR). It is well known that most
of the explosive and narcotic substances contain nitrogen in their structure The NQR frequency spectrum
is a kind of “passport” of chemical compound. Therefore, NQR on "N nuclei is very promising methods for
their detection. However, low senS|t|V|ty of NQR/NMR even using the pulse technique is still very actual
problem. The main difficulty of "N NQR detection is small Signal-to-Noise Ratio (SNR) at low NQR
frequencies and for detection in the field, an influence of spurious signals from the resonant acoustic
ringing and radio-frequency interference signals. On the other hand, NQR technique can not be applied in
the case of liquid substances. However they can be successfully detected by NMR technique. Taking into
account restriction on application of high magnetic field to scan the luggage and people, only low-field
NMR (with frequencies which are close to those of NQR on YN nuclei) can be applled In this case,
however we have to discriminate between various liquids by the relaxation parameters of 'H signal that is
not easy task.

This project is intended to solve the sensitivity problem of N NQR, as well as to develop new approaches
for liquid substances detection by low field NMR. Several approaches to increase SNR are planned to
study in this project. First of them is the application of the original multi-pulse and multi-frequency
sequences proposed by the research groups of the partner country to obtain the highest possible NQR
detection sensitivity. Second one is the use of the double resonance methods to increase SNR a result of
cross-relaxation processes due to the direct contact of the proton and N spln systems. The third
approach involves the application of novel technical means for NQR detection of "N nuclei, such as the
SQUID sensors and high Q (the quality factor) resonators.

Major Objectives

We hope that the researches, planned in this project, will allow us to avoid major current technology
limitations of the NQR method for the practical applications. Specifically we are planning to perform the
following studies:

> Twolthree frequency experiments for the detection of explosives will be performed to increase an
NQR signal sensitivity, exclude the spurious signals and increase the reliability of the detection.

» The cross relaxation NQR experiments will be performed, that is the mechanism of the relaxation
processes of the NQR subsystem in the contact with the NMR subsystems will be studied and
analyzed. The primary goal is to increase the S|gnal to noise ratio of the NQR detection by
manipulating the relaxation processes between 'H and "N spin systems.
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Novel sensors, i.e. the cryogenically-cooled or High-Tc superconductor (HTS) probes and
Superconducting Quantum Interference Device (SQUID) sensors will be tested to increase sensitivity
of the NQR detection.

The NMR experiments for the detection of liquid explosives will be performed. Novel approaches that
involve measuring not only the relaxation parameters but also some additional ones are planned to
test to provide fast and reliable detection of illegal substances, liquid explosives or their precursor
components.

Models of equipment for the detection of different nitrogen compounds and explosives will be
proposed and designed.

Development of novel NQR/NMR techniques that provide the highest detection sensitivity in the
detection of the explosive compounds is the general objective of the Project.

Overview of Achievements since the Start of the Project until 30 September 2010

>

A comprehensive database of literature (electronic articles, reviews, patents, books, etc.) on Nuclear
Quadrupole Resonance (NQR) and Nuclear Magnetic Resonance (NMR) application for detection of
explosives and narcotics has been established. It has been found that two/three frequency NQR
technique has very good prospects to filter out the spurious signals in the real applications, like
luggage scanners.

The multifrequency "N nuclear quadrupole resonance (NQR) signals excited by the irradiation of two-
frequency composite pulses have been studied. Two schemes of multifrequency NQR calculated and
tested experimentally: 1) using the two-frequency (v- and v,) excitation to increase of the NQR signal
magnitude with respect to the one-frequency irradiation; 2) two-frequency irradiation (v_ and v;) that
produces the precession signal only at the third non-irradiated frequency (v .) to avoid un-desirable
transient processes after high-power radiofrequency pulses.

We have shown that using the two-frequency excitation of energy levels of "N quadrupolar nuclei (/ =
1) it is possible to control the signal response of the detected transition on transition frequency v, v_
or V.

The application of two frequency preparation pulse applied prior to the SLMP sequence produces the
gain of common sequence, especially in beginning part of the sequence.

Three-frequency multipulse sequence has been investigated experimentally. The Three Frequency
Free Induction Decay (TF FID) has been detected and optimal parameters for the TF FID have been
defined. The method for the detection of NQR signal on the non-irradiated transition has been
proposed.

The first pilot study to construct permanent magnet system for the bottle scanner has been performed.

Payments through NATO Funds: EUR 25,004

Milestones for the Next Six Months

>
>

>

Analysis of the literature on explosive detection by NQR/NMR.
Pure NQR experiments, with sub-items:
¢ Two frequency multi-pulse NQR studies: tests for the explosives other than RDX, submission the
patent application for the studied sequencer.
¢ Single frequency multi-pulse NQR studies with two (three) frequency preparation pulses: tests for the
explosives other than RDX.
¢ Theoretical analysis of experimental results: Two frequency composite pulses, consisting of three
rather than two components will be studied theoretically for single crystal and powder samples.
NQR/NMR double resonance studies.
eExperiments in a weak magnetic field and irradiation on proton frequency to average local fields.
*NQR with cross-relaxation effects due to matching the proton frequency in a weak static magnetic field.
e Theoretical analysis of the experimental results.

» NMR experiments to develop the bottle scanner: we suppose to measure Acetone, Peroxide, Ethanol,

Methanol, etc

» Testing of novel magnetic sensors for NQR detection.

eDesign and testing the SQUID sensors
eDesign of high-Q resonating circuits
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Implementation of Results

End-users: 1) MRI department of Zavoisky Physical -Technical Institute, Kazan, Russian Federation.
2) EMC Elektronik San Tic. Ltd. S$ti., Gebze- Kocaeli, Turkey

Some preliminary results of the project studies have been reported on the international workshops and
conferences. Especially, a possibility to control the detected signal at third non-irradiated transition by
tailoring the phases of excitation pulses (applied to other two transitions) was found very prospective with
point of view of real applications. We have some discussions on this matter with some potential end-
users. As result of these discussions, new sequence has been proposed and currently they are tested
experimentally. The end-users of the project have been informed on the last world achievements in
explosives detection as result of reviewing of the literature and discussion at conferences and workshops.
A detailed plan for practical implementation has been agreed on.

NATO Consultant : N/A

Other Collaborating Institutions : N/A

Intellectual Property (IP) Rights : N/A

Patent application has been prepared as result of the project studies and will be submitted shortly to
Russian Agency for Patents and Trademarks.
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SfP 983150
Detection of Explosives in Cargo by Neutron Resonance Radiography (NRR)

Project Co-Directors:  Volker Dangendorf, PTB, Braunschweig, Germany, (NPD)
David Vartsky, Soreq NRC, Yavne, Israel (PPD)

Approval Date: 15 July 2008

Effective Starting Date: 18 August 2008
Duration: 3 years, until July 2011
NATO Budget: EUR 245,500

Abstract of Research

In this project, we propose to develop a new, cutting-edge method for security-inspection of cargo by
means of high-spatial resolution Fast Neutron Resonance Radiography (FNRR). The method is applicable
for both border crossings and aviation security. Unlike X-ray radiography systems, FNRR does not rely on
human operator skills to identify the shape of the threat. Instead, it enables automatic identification of the
concealed contraband by its elemental composition and can reliably detect standard and improvised
explosives in solid or liquid form.

The overall objective of this project is to develop a laboratory scale FNRR demonstration facility for
automatic detection of standard and improvised explosives in cargo. Within the scope of the project, the
principal objective of this research is to develop a novel, high-spatial-resolution Time-Resolved Integrative
Optical fast-Neutron (TRION) detector. A proof-of-principle prototype of such a detector developed at our
laboratories has already demonstrated that high-resolution fast neutron imaging, suitable for detecting
small quantities of thin-sheet explosives is feasible. The 2 generation TRION detector to be developed in
this proposal will permit enhancement of system throughput and shorten inspection times. The detector
will be evaluated using a laboratory demonstration facility, set up at the PTB particle accelerator.
Furthermore, using the laboratory demo facility, we shall evaluate the capabilities and limitations of the
FNRR technology. This is essential in order to define an effective industrialization and exploitation
programme by the end of the project.

Major Objectives

> To develop a 2™ generation TRION detector capable of capturing simultaneously several images at
different pre-selected energies for each neutron burst. The more energies are sampled, the shorter the
inspection time per cargo item.

» Improving the speed of the TRION scintillating fiber screen. The speed of the screen affects resonant
contrast and thus influences EDS detection capabilities and the rate of false alarms.

> Design of a scaled-down laboratory prototype of an EDS

» Evaluation of the performance of TRION in a scaled down EDS set up at the PTB neutron irradiation
facility. This evaluation will be performed under the guidance and supervision of the end-user (Israeli
Police).

Overview of Achievements since the Start of the Project until 1 May 2010

» Together with the end users we have established the scenario, the type and size of objects which can
be inspected with FNRR. The largest object that should be considered for inspection with FNRR is an
LD-3 aviation container. The radiation must penetrate the 160 cm width of the inspected object.

» A basic FNRR irradiation geometry was modelled using Monte-Carlo simulation. The main purpose of
the simulation is to: 1) Determine the attenuation of the incident neutron flux by containers loaded with
different cargo, 2) Establish the number and energy of scattered neutrons that can reach the detector
and reduce contrast. 3) Determine the time-of-flight (TOF) of direct and scattered neutrons, 4)
Investigate possible anti-scatter post collimators.

» We have calculated and determined experimentally system parameters such as:

. Spatial point spread function (PSF) due to neutron interaction in scintillating fiber screen
o Overall spatial PSF of the system
. Temporal PSF of the system

» We have designed a method for recovering both spatial and temporal resolution by de-convolution.
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> A design of a multiframe camera with segmented intensifier was performed. Parts of the equipment
have already been procured.

» The most crucial part of the system, the custom made 8-fold segmented photocathode image-
intensifier, was commissioned and two prototypes have already been investigated.

» Design and construction of an image-intensifier pulser was finalized and tested using several image-
intensifiers. The pulser is capable of pulsing the system with gate times down to 3.2 ns at high (2MHz)
repetition rate. 10 units were produced and tested at PTB

» A system for determining light decay characteristics of scintillators based on Time Correlated Single
Photon Counting (TCSPC) was developed.

» Using the TCSPC system we have evaluated the glow curves of 7 scintillators and determined their
light-decay times. We have established that a ternary p-Xylene based mixture, saturated with
molecular oxygen, provides a relatively bright liquid scintillator with negligible afterglow, well suited for
our application.

» We started the generation of transmission images and reconstruction of elemental content.

> We evaluated the quantum efficiency, gating capability and electron cross-talk (emission) of the
prototype of custom made 8-fold segmented photocathode image-intensifier.

» We have performed tests of the spatial resolution of the optical chain of TRION.

» The full optical chain of TRION was set up and was evaluated at PTB. However, a key component
(the above mentioned 8-fold intensifier) was not according to specification. The company is about 1
year behind time schedule.

» Performance test and optimisation of a TRION with a "slow” 8-fold intensifier in X-ray (PTB) and low
energy neutron beams (at Munich research reactor)

» An alternative detection method based on pulse-counting image intensifier (PCl-1) was developed at
PTB.

» A TRECOR detector based on the PCI-I was tested in June 2010 using neutron beam at PTB.

» A data evaluation computer program for TRECOR was developed at SOR.

» An initial evaluation of TRECOR results was performed at SOR.

Milestones for the Next Six Months

Continue the work on the generation of transmission images using MC simulations.
Calculation of radiation doses in cargo with GEANT4 and MCNP.

Development of image processing algorithms.

Development of hardware and software of TRION or TRECOR at SOR.

Further evaluation on the new generation of 8-fold segmented intensifiers.
Continue the evaluation of the results from the June 2010 experiment at PTB.

VVVYVYVY

Implementation of Results

The data of the December 2008 PTB run were transmitted to the end-user Supt. llan Havardi Israeli
Police, Border Crossing division, Jerusalem, Israel and discussed.

With the help of the end-user, a meeting with representatives of a security company Nuctech was
organized. The method and the project were presented and we explored possibilities of transferring the
technology to the company at a later stage. No decision or commitment has been made at this stage.
Contact was also established with representatives of Smiths Detection in 2009 and again in Sept 2010
where the chances of neutron-based methods in cargo scanning were discussed. The present status is
that neutrons have first to show their capabilities and the feasibility before a decision of supporting a
deployable prototype can be made.

Intellectual Property (IP) Rights

Dangendorf V., Kersten C., Vartsky D., Goldberg M.B. Time-resolved, optical-readout detector, for neutron
and gamma-ray imaging, World patent# W02006048871, May 2006.
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SfP 983789

Highly sensitive stand-off detection of explosives in condensed and gas phase

Project Co-Directors:

Prof. Ronnie Kosloff, Hebrew University, Israel

Approval Date: 4 December 2009
Effective Starting Date: 21 March 2010

Duration: 3 years, until March 2013
NATO Budget: EUR 240,000

Abstract of Research

Prof. Wolfgang Schade, Technische Universitat Clausthal, Germany (NPD)
Prof. Ehud Keinan, Technion-Israel Institute of Technology, Israel (PPD)

Prof. Salman Rosenwaks, Ben Gurion University of Negev, Israel (Co-Director)
Prof. llana Bar, Ben Gurion University of Negev, Israel (Co-Director)

Prof. Yaron Silberberg, Weizmann Institute of Science, Israel

The objective of this project is the development and test of new spectroscopic techniques for the stand-off
detection of explosives and other hazardous materials in the gas phase as well as solid state. The
combination of stimulated Raman excitation (SRE), coherent anti-stokes Raman spectroscopy (CARS)
and quartz enhanced photoacoustic spectroscopy (QEPAS)applying single beam femptosecond or
broadsband nanosecond laser pulse excitation offers a novel approach and up to now unexplored
possibilities for engineering a new generation of multi-compound sensor devices that will find several
applications in civil engineering. Complementary characterization methods, including X-ray powder
diffraction, differential scanning calorimetry, NMR and mass-spectrometry, will allow focusing the laser
techniques on specific spectral characteristics of the tested compounds and thereby improving their
identification. Theoretical modeling of the spectroscopic features of the explosives under study will be an
essential component of this research program.

Major Objectives

» Theoretical modeling.

Simulation of Raman spectroscopy.
Simulation of CARS.
Coherent control and optimal control theory.

» Synthesis and characterization.

Synthesis of peroxide explosives and unknown analogues.

Preparation of plastic compositions of peroxides and other explosives.
Characterization of the morphology and crystalline polymorphism of the plastic compositions.

» Development of the QEPAS and the adjusted laser systems, and of the combined SRE-QEPAS
systems.

Design of QEPAS based sensor.

Manufacturing of QEPAS based sensor.

Intensity modulation of the laser beams at 32 kHz.
Fs and ns SRE-QEPAS spectroscopy of explosives.
Functional test of QEPAS based sensor.

In situ test of the QEPAS sensor in a security gate.

» CARS, PARS and additional technologies.

Impulsive fs CARS.
Narrowband and broadband ns CARS.
Impulsive PARS.

Direct detection of acoustic signals at high pulse repetition rates.

Laser hole drilling in sealed samples.
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Overview of Achievements since the Start of the Project until 30 September 2010

In this annual report we have prepared peroxide based explosive samples of TATP and DADP, and in
addition, we have focused on a variety of plastic compositions of TATP. Currently we are testing silicon
sealants, polyethyleneglycole (PEG) and polyvinyl acetate (PVA) as polymer binders. A comprehensive
report will be given by mid 2011.

Milestones for the Next Six Months

In addition to the experiments mentioned before, we are planning to investigate the explosive properties of
various plastic compositions of TATP by thermo gravimetric analysis (TGA), BAM friction test and impact
tests.

Implementation of Results

The German and the Israeli groups have long going relationships with variety of security organizations
and with commercial enterprises that develop and market security-related products. Therefore, it seems
natural that these bodies will be informed about the results of this proposed research in order to
implement them first in field experiments and later in commercial explosive detectors. For example, in
Germany the developed technology will be applied and tested during the project by KABA Gallenschitz
GmbH as an upgrade of their security gates frequently used at airports, sports events etc. The company
Diehl BGT Defense GmbH will apply this new technology for standoff applications on robotic platforms
and the new spin-off company MIOPAS GmbH has interest in manufacturing laser based standoff
detection systems. In addition, FIS GmbH will give impacts how this new technology can be applied at
airport security systems and what are the necessary requirements. This information will be important
when designing a system based on the technology developed in this project. Field experiments will be
done in cooperation with FIS at special airport facilities. In Israel much of the implementation and field
experiments with actual samples of explosives will be done with the Division of Identification and Forensic
Sciences (DIFS) and with the bomb squads of the Israeli police, the security unit of Ben Gurion Airport
and with the Israel Security Agency (ISA). In addition, four relevant Israeli companies that specialize in the
development of explosive detectors are Acro Security, Xurity, Ray Technologies and Laser Detect
Systems. All four companies were involved in past collaboration projects with the Israeli groups.

NATO Consultant : N/A

Other Collaborating Institutions : N/A

Intellectual Property (IP) Rights

There are no IP rights for the Project at the moment.

Abbreviations:  BGU: Ben-Gurion University of Negev, CARS: Coherent anti-Stokes Raman spectroscopy
(or scattering) ; CREATE: Center for Risk and Economic Analysis of Terrorism Events
(USA) ; DHS: Department of Homeland Security ; LIBS: Laser induced breakdown
spectroscopy ; LIF: Laser induced fluorescence ; NMR: Nuclear magnetic resonance ;
PARS: Photoacoustic Raman spectroscopy (or scattering) ; QEPAS: Quartz enhanced
photoacoustic spectroscopy ; SRE: Stimulated Raman excitation ; WIS : Wizmann Institute
of Science
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SfP 982469
Reconfigurable Interoperability of Wireless Communications Systems

Project Co-Directors:  Prof. Anthony Christos Boucouvalas, UoP, Tripoli, Greece (NPD)
Prof. Octavian Fratu, University Politechnica of Bucharest, Bucharest, Romania
(PPD)
Prof. Liljana Gavrilovska, Sts Cyril and Methodius University, Skopje, FYROM
Prof. Ramjee Prasad, Aalborg University, Aalborg, Denmark

Approval Date: 26 April 2007

Effective Starting Date: 1 September 2007

Duration: 3 years and 8 months, until May 2011
NATO Budget: EUR 284,000

Information about the SfP Project through Internet: http://riwcos.comm.pub.ro

Abstract of Research

RIWCoS is a project that aims to integrate different wireless communications technologies into a common
hybrid “easy to use” communication infrastructure.

The general scientific objective of the proposal is to study, define, and evaluate a flexible, integrated
architecture, considering heterogeneous access supporting technologies, able to offer secure content
transport and distribution (unicast, multicast, broadcast) of multimedia-oriented services to mobile and
residential users with given QoS restrictions.

The main technological objective is to develop, implement and demonstrate an open, secure, fast-
reconfigurable and “easy to use” content delivery platform supporting the above architecture, for high
quality multimedia services (transport and distribution), through any type of wireless access networks to
mobile and residential end-users. The project specific goal is to exploit the synergy between Cellular
Mobile Telecommunication Networks (HSDPA, UMTS, possible extended with Broadcast Networks as
DVB-T, DVB-H) and IP-based Wireless Networks (WLAN, WMAN).

Maijor Objectives

> Definition of a flexible architecture for a service delivery platform that manages a reliable data content
distribution through any wireless access networks to mobile and residential end users.

» Develop service scenarios for data content distribution over this platform (heterogeneous wireless
access technologies).

» Define, develop and implement a Resource management System of the resulting hybrid
communication network, able to ensure the fast reconfigurability of the network in a secure manner.

» Definition, selection, design, configuration, development and implementation of a networking
infrastructure (including WLAN, WMAN and HSDPA/UMTS, the last eventually extended with DVB-T.
DVB-H) and integration of these technologies in the experimental platform.

» Execution of real-time experiments to demonstrate the functionalities of the system, conduct
performance measurements and validate the efficiency of the Resource Management System.

Overview of Achievements since the Start of the Project until 31 March 2010

» Market Analysis and Business Plan within RIWCoS project.

» |EEE 802.21 standard analysis and Conceptual Architecture Definition.

» Network simulator analysis and achievement of two simulation platforms (one in UPB, one in UCM,
each of them having two QualNet developer licenses).

» Analyzed the measurements equipment requirement and organized a competitive bidding (both in

UPB and UCM); the one for UPB is installed now in UPB laboratory, for the second for UoP, the

corresponding documents were sent to SfP Programme office for validation.

Interoperability Module Specification and the implementation is in progress for concept validation.

Resource Management System Specification and the implementation is in progress for concept

validation.

» Demonstrator Specification and set-up (a preliminary demo platform was already implemented)

\ 7
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Developed a project webpage.

Organized a first training session for two young researchers during summer 2008 period; for other
three during autumn 2008 period and other three a short training in QualNet usage (November 2008).
Other four researchers participated in winter 2009 for a new training session.

Proposed a special session related to our RIWCoS project achieved (named “Joint NATO project
(RIWCo0S)”) within IEEE Wireless VITAE 2009 Conference (Aalborg, Denmark, May 2009); a second
(named “Heterogeneous Wireless Networks”) within ISABEL 2009 Conference (Bratislava, Slovak
Republic, November 2009); a third (named “Key Issues in Optimal Communications”) within IEEE
Communications 2010 Conference (Bucharest, Romania, June 2010); a fourth is started (named
“Trends and Challenges in Hybrid Wireless Communications Systems”) within Wireless VITAE 2011
Conference (Chennai, India, March 2011).

Analyzed potential connections with other projects.

Payments through NATO Funds: EUR 216,080

Milestones for the Next Months

YVVVY

vV VY

>

Final Demonstrator set-up & Trials.

Updated Market Analysis and Business Plan.

Final Test Report for the Interoperability Modules.

Final Test Report for the Resource Management System.

Finalize the achievement of the communications equipments in UPB according to the proposed
budget.

Implementation of the training plan proposed for the young researchers.

Participate to the special session related to our RIWCoS project achievement (named “Trends and
Challenges in Hybrid Wireless Communications Systems”) within Wireless VITAE 2011 Conference
(Chennai, India, March 2011)

Prepare some scientific papers related to the project achievements.

Implementation of Results

End-user: Vodafone Romania, Bucharest, Romania.

NATO Consultant : N/A

Other Collaborating Institutions

- Florin Geabta, Director of Technology and Service Department, Vodafone Romania, Bucharest,
Romania.

Abbreviations:  UoP: University of Peloponnese, Tripoli, Greece; UPB: University Politechnica of Bucharest,

Bucharest, Romania; UCM: Sts Cyril and Methodius University, Skopje, FYROM
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SfP 980870
New Biosensor for Rapid Detection of the Anthrax Lethal Toxin

Project Co-Directors:  Eric A.E. Garber, PhD, FDA, CFSAN,College Park, U.S.A. (NPD)
Alexander V. Kolesnikov, PhD, BCH RAS, Moscow, Russia (PPD)
Charles L. Stoltenow, PhD, NDSU, Fargo, U.S.A. (Co-Director)
Igor G. Shemyakin, PhD, SRCAMB, Obolensk, Russia (Co-Director)

Approval Date: 15 November 2005
Effective Starting Date: October 2006

Duration: 3 years, until October 2010
NATO Budget: EUR 258,000

Abstract of Research

Inhalational anthrax is nearly always fatal unless treatment begins early in the course of the disease. Early
start of treatment or prophylaxis depends on the timely accurate detection of anthrax. Current clinical
assays do not target the anthrax lethal toxin. Rapid anthrax detection based on PRC, detection of B.
anthracis DNA is vulnerable to hoaxes because it yields positive results if perpetrators release DNA or
vaccine strain rather than virulent lethal bacilli. Available immunoldetection methods rely on the
identification of specific surface antigens may misidentify nonlethal strains of Bacillus that contain similar
surface antigens or miss lethal strains that lack the specific surface antigen. Microbiological and
toxicological analyses that identify pathogenic anthrax strains with high degree of confidence can take
days. The proposed research addresses the lethal factor as the target for anthrax detection. The use of
peptides containing highly specific LF cleavage sites eliminates the chance of false positives due to the
presence of related nonlethal bacilli or anthrax DNA at the sample. Development of specific and sensitive
detection techniques based on new peptide substrates and modern fluorescence-based technologies
would enable detection of the LF at levels previously not attainable.

Maijor Objectives

> Develop a highly sensitive bioassay for the detection of lethal factor (LF), the toxin of the anthrax
pathogen Bacillus antracis, based on the specificity of the toxin to cleave peptide bonds at an unique
amino acid sequence.

> Adapt the technology to enable the detection of LF in a wide variety of environments (matrices).

» Develop an assay for the clinical detection of LF.

Overview of Achievements since the Start of the Project until 30 October 2010

» Testing of the developed assay format using samples mimicking clinical assays (spiked serum
samples) revealed that the sensitivity of assay needs further improvement in order to achieve
detection limit necessary for LF detection at early anthrax stage. New approach aimed at increasing
the sensitivity was designed and major components of the modified detection module of the CA-LF
assay were developed.

Milestones for the Next Six Months

» Analysis of phage-selected LF substrates

Selection of phage substrates selected based on the constructed pooled library and developed selection
technique will be continued. Selected substrates will be further used to increase the assay sensitivity.

» Adaptation of the CA-LF assay.

The new design of the assay detection module based on the IPCR-like procedure was presented and
relevant DNA and protein constructs were prepared. During the next six months, sensitivity of the IPCR-
like double-amplification LF assay will be checked using model system (water solutions) as well as system
mimicking actual assay LF-spiked serum samples. Various assay modifications such as way of DNA
attachment, length of DNA, LF isolation methods will be analyzed in order to improve the assay
performance.
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Implementation of Results

One more Russian patent application disclosing principle of CA-LF assay is filled.

NATO Consultant : N/A

Other Collaborating Institutions : N/A during the current reporting period

Intellectual Property Rights

A second Russian patent application disclosing principle of CA-LF assay is filled. Russian patent N
2355769 disclosing new system for LF expression was received.

Abbreviations: LF, Lethal factor; FRET, fluorescence resonance energy transfer; AP, alkaline phosphatase; CA,
coupled-amplified; mAb, monoclonal antibody
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SfP 981939
Novel Approach to Improvement of Ultra-Violet Detectors for Homeland Defense

Project Co-Directors:  Prof. Leonid Chernyak, University of Central Florida, Orlando, U.S.A. (NPD)
Prof. David Cahen, Weizmann Institute of Science, Rehovot, Israel (PPD)
Dr. Ramunas Aleksiejunas, Vilnius University, Vilnius, Lithuania (Co-Director)
Dr. Konstantin Gartsman, Weizmann Institute of Science, Rehovot, Israel (Co-

Director)
Approval Date: 25 July 2006
Effective Starting Date: 25 July 2006
Duration: 5 years, until July 2011
NATO Budget: EUR 226,000

Information about the SfP Project through Internet: http://www.weizmann.ac.il/natosfp/

Abstract of Research

Wide band gap Gallium Nitride (GaN)-based semiconductors (llI-Nitrides) have recently gained increased
attention due to their ability to detect ultra-violet (UV) radiation. The detection of UV radiation presents a
wide range of military applications, such as, for example, chemical and biological analysis (most organic
substances, anthrax virus, for example, present characteristic absorption lines in the UV spectral range) or
flame detection (including fire alarms, missile warning or combustion monitoring). As a threat of terrorism
is a part of today’s reality, availability of efficient UV detector arrays will enhance protection from
biological/chemical weapons and will improve early missile launch warning infrastructure

This project, which aims at improvement of quantum efficiency for UV detectors, responds to the NATO
priority research topics IA (rapid detection of chemical, biological, radiological or nuclear agents and
weapons), IB (novel and rapid methods of detection) and IlA (environmental security).

Maijor Objectives

Our objective is to use electron injection to manipulate the minority carrier transport in p-(Al)GaN
semiconductors and thus to revolutionize the performance of (Al)GaN photovoltaic detectors. Based on
understanding the novel electron injection-induced effect, an electronic circuitry will be built to periodically
use a short pulse of electron injection in (Al)GaN detectors to maintain a long-lasting significantly
enhanced level of photoresponse. Note that a dramatically higher response is ensured by making use of
the intrinsic materials properties, thus providing an opportunity for performance improvement in addition to
that achieved by device technology and architecture alone.

Overview of Achievements since the Start of the Project until 31 March 2010

During the last 6 months, the main activity at the participating institutions was focused on understanding
the mechanisms of electron injection and its role in the improvement of photodetector's quantum
efficiency. Weizmann team continued variable temperature CL measurements in-situ in Scanning Electron
Microscope before and after electron injection. Within the reporting period the measurements on ZnO
semiconductor were carried out. These experiments will broad the spectra of materials which can be used
for UV detection fabrication.

NpD group at the University of Central Florida has been working on optimization of the regimes of electron
injection in ZnO-based p-n junction photodetectors. During the reporting period the speed of photodetector
operation and the regimes of electron injection were correlated.

This research resulted, so far, in 12 publications in peer-reviewed scientific journals.

Payments through NATO Funds: EUR 220,909

Milestones for the Next Six Months

The main activity will be focused on:
> Develop a robust prototype product.
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> Wrap up the project and submit a final report.

Implementation of Results

In this stage of the project, the experiments were carried out to improve quantum efficiency of UV
photodetectors using electron injection. These experiments were carried out by the NPD group at UFC.
The results of all laboratory experiments were discussed with the end-user — ALVIM Research &
Development (Jerusalem, Israel). Interaction with the end-user takes place on a weekly basis through e-
mail communications and phone conferences. The necessary steps aimed at the prototype product
fabrication were undertaken.

NATO Consultant : N/A

Other Collaborating Institutions : N/A

Intellectual Property (IP) Rights : N/A

Abbreviations: UV: ultra-violet; EBIC: electron beam induced current; CL: cathodoluminescence
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SfP 982697
Chemo- and Biosensor Systems for Safeguard and Environmental Control in Egypt

Project Co-Directors:  Dr. Axel Dirkop, Institute of Analytical Chemistry, Chemo and Biosensors,
Regensburg, Germany (NPD)
Prof. Dr. Hassan Achmed Azab Ibrahim, Chemistry Department, Suez Canal
University, Ismailia, Egypt (PPD)

Approval Date: 20 June 2007

Effective Starting Date: 1 September 2007
Duration: 4 years, until August 2011
NATO Budget: EUR 265,000

Information about the SfP Project through Internet:
http://www-analytik.chemie.uni-regensburg.de/Wolfbeis/downloads/SfP_www.pdf

Abstract of Research

The main objective is to establish sensor knowledge, technology and equipment to provide safeguard for
Egyptian population and environment in case of accidents as well as terrorist attacks with material that is
chemically or biochemically hazardous.

Systems against terrorist attacks will comprise sensors for peroxide-based explosives, a wipe test for
explosives and supramolecular sensors for pesticides. The pesticide sensors are also intended for
environmental control of soil, of drinking water and foodstuffs. This will enable a better control of the waste
management and monitoring of the release of these substances to the environment.

Major Objectives

Luminescent sensor films for recognition of seven different important classes of pesticides.

Screening microplate for luminescent determination of seven most important classes of pesticides in
parallel.

Testing of public samples in the Centre for Quality Control and Environmental Protection (End-User).
Wipe for rapid in-field screening (preferable visually by the human eye) for explosives.

Procedure for rapid in-field quantitation of peroxide-based explosives.

Production of wipe for explosives and sensor foils in the Centre for Quality Control and Environmental
Protection.

VVVY VY

Overview of Achievements since the Start of the Project until 30 September 2010

9 most relevant classes or pesticides were determined.

48 compounds were synthesized for luminescent recognition of pesticides (Milestone requirement: 12
compounds available, capable for luminescent recognition of pesticides).

Luminescent recognition of pesticides with those compounds was optimized.

Two lead compounds for design of luminescent sensor foils identified.

1 further compound identified for identification of a specific class of pesticide

production and testing of sensor microplates is currently done

The most relevant classes of explosives to be tested were determined.

24 compounds for testing the recognition of explosives have been prepared.

Currently, the photometric and fluorimetric recognition of the respective explosives is tested.

6 complexes for luminescent recognition of peroxide-based explosives have been synthesized.
Currently, the photometric and fluorimetric recognition of the peroxide-based explosives is tested.
4 publications in peer-reviewed journals

VVVVVVVVVY VY

Payments through NATO Funds: EUR 211,369

Milestones for the Next Six Months

» The chemosensors for pesticides will require an optimized sensor film for each of the seven most
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important classes of pesticides.

> Milestone at the end of November 2010: “Synthesis and photometric evaluation of the formation of
complexes with explosives and selection of two most promising substances that respond to most
classes of explosives” is still a delayed due to the unavailability of certain explosives from U.S.
companies and slow availability of certain explosives from Egyptian authorities. Increased activities to
catch up with the time schedule will be done by all four students upon availability of analyte explosives.

» Recognition of explosives will be tested and suitable combinations of chemosensors and wipe material
will be evaluated.

> Synthesis and spectral characterization of ligands and complexes for recognition of peroxide-based
explosives will be continued.

Implementation of Results

The laboratory for the Center for Quality Control and Environmental Protection (End-User) was assigned
laboratory space by the Suez Canal University. These labs were renovated and air conditioning as well as
dust protection is installed, already. The End-User will started working in August 2010.

The NATO grants for analytical instrumentation within the current project SfP 982697 founded by NATO
enabled the submission of a further joint project to the BMBF (German Ministry for Research and
Education) and to STDF (Egyptian Ministry of Higher Education) in October 2008. This project with a sum
budget of over 200 000 € was approved for funding in March 2009. Therefore, the fruitful cooperation of
Prof. Hassan Azab (PPD) and Dr. Axel Dirkop (NPD) can be continued in the years 2010 and 2011
thanks to the initial funding by NATO.

A further joint project was submitted to the BMBF (German Ministry for Research and Education) and to
STDF (Egyptian Ministry of Higher Education) in August 2010. This project has a sum budget of 200 000 €
to further develop the sensor cooperation between the two labs.

Potential commercial applications could be:

- Sensor foils for luminescent recognition of special classes of pesticides.

- A screening microplate for luminescent recognition of various classes of pesticides in parallel.
- Wipe for rapid in-field screen (preferably visually by the human eye) for explosives.

- Sample pretreatment kit for rapid in-field quantitation of peroxide-based explosives.

Publications of (parts of the) results of the project in peer-refereed journals:

1) Azab, H.A.; Abd El-Gawad, 1.I.; Kamel, R.M., (2009), J. Chem. Eng. Data, Volume 54(11), 3069-3078.

2) H.A. Azab, S.A. El-Korashy, Z.M. Anwar, B.H.M. Hussein and G.M. Khairy, (2010), Spectrochim. Acta
A:, Volume 75(1), 21-27.

3) H.A. Azab, S.A. El-Korashy, Z.M. Anwar, B.H.M. Hussein and G.M. Khairy, (2010), J. Chem. Eng.
Data, Volume 55, 3130-3141.

4) Azab, H.A.; Al-Deyab, S.S.; Anwar, Z.M.; Ahmed, R.Gh., (2010) J. Chem. Eng. Data, accepted.

NATO Consultant : N/A

Other Collaborating Institutions : N/A

Intellectual Property (IP) Rights : N/A
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SfP 982838
Development of a Novel Immunoassay For the Very Early Detection of Biothreatening Bacterial
Infections

Project Co-Directors:  Wolfgang Voelter, University of Tuebingen, Tuebingen, Germany (NPD)
Monica Neagu, “Victor Babes” National Institute of Pathology, Bucharest,
Romania (PPD)
Dorel Lucian Radu, “Cantacuzino” National Institute Bucharest, Romania
Constantinos Vorgias, University of Athens, Athens, Greece
Ourania Tsitsilonis, University of Athens, Athens, Greece

Approval Date: 20 June 2007

Effective Starting Date: 23 November 2007

Duration: 4 years, until November 2011
NATO Budget: EUR 300,000

Information about the STP Project through Internet: http://www.ivb.ro/index.php?p=nato982838

Abstract of Research

Development of an ELISA that can detect very early events induced in host immune cells infected with
biothreatening pathogens.

Major Objectives

» Elucidation of the relevance of the C-terminal peptide fragments of proTa’s excretion to early
apoptosis of monocytes/macrophages induced upon their in vitro infection with pathogenic bacteria.

» Development of a very sensitive and specific diagnostic tool (immunoassay in the format of an ELISA)
for the detection of the released into blood plasma proTa fragments.

» Validation of this diagnostic tool in infected animal models.

» Validation of this diagnostic tool in infected and non-infected humans at the onset and during the
course of infectious diseases.

> Implementation of the end-results of the project towards commercialization.

Overview of Achievements since the Start of the Project until 30 September 2010

» We have investigated the effect of ProT alpha and its C-terminal on the respiratory burst of mice
infected with relevant bacterial strains.

» Up-dating the web-site of the project as an important educational and organizational tool.

» Results dissemination as communication and publications.

The new website of the project http://www.ivb.ro/index.php?p=nato982838 was established

In the reported 6 months two young scientists training was performed related to the topic of the project.

Payments through NATO Funds: EUR 161,262
Milestones for the Next Six Months

» Use customized mAbs raised against specific peptides.

» Evaluate performance and characteristics of the ELISA (sensitivity, linearity, intra and inter-assay
variation and shelf life).

> Preliminary results regarding the detection of peptides in the sera of infected mice.

Implementation of Results

During the reported period intensive consultations for implementation of the results were done by NPD
with the end-user Panatech Company.

PANATecs GmbH, Ob dem Himmelreich 7, 72074 Tuebingen, Germany

Tel: +49 7071 2972074
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Fax: +49 7071 29 4445
e-mails: flad@panatecs.com/cansier@panatecs.com/web site: www.panatecs.com

NATO Consultant : N/A

Other Collaborating Institutions :

E-Biotech BVBA, Zonhoven, Belgium, is participating in the project by producing monoclonal and
polyclonal antibodies against the prothymosin alpha decapeptide of interest. Contact person: Dr Eugene
Bosmans (Tel: 0032 477 312169; E-mail: eugene.bosmans@pandora.be)

Intellectual Property (IP) Rights :

Not applicable at present.
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SfP 983115
Advanced Apparatus for Pathogen Detection

Project Co-Directors:  E. Baldrich, IMB-CNM-CSIC, Barcelona, Spain (NPD)
A. Abdelghani, INSAT, Tunis, Tunisia (PPD)
A Simonian, Sam Ginn College of Engineering. Auburn, Alabama, USA
F.J. del Campo, IMB-CNM-CSIC, Barcelona, Spain

End-User: R. Mandeville, Biophage Pharma Inc., Montreal, Canada
Approval Date: 18 November 2008

Effective Starting Date: 20 March 2009

Duration: 2 years, until March 2011

NATO Budget: EUR 180,000

Information about the SfP Project through Internet: http://www.cnm.es/projects/apda/APDA/Home.html

Abstract of Research

APDA is a two-year project which objective is the development of a portable phage-based impedance
biosensor system to detect pathogen bacteria. Work will include the optimization of a number of strategies
for sensor biofunctionalisation, signal amplification, and/or sample pre-treatment. The final goal is a
detection system with response time of only some few minutes and detection limits in the range 10* = 10°
CFU mL". The developed technology will be validated against at least two different non-pathogenic
bacteria. APDA brings together a multidisciplinary team with backgrounds in microelectronics,
engineering, surface chemistry and biosensing.

Major Objectives

» Optimisation of electrode functionalisation strategies for phage incorporation.

» Development of new biosensor devices for the (reagentless) impedimetric detection of microbial cells
in environmental samples, using phages as the biorecognition element.

» Optimisation of surface functionalisation, measurement and/or sample pre-treatment to reach detection
limits for target pathogens in the range 10* - 10° CFUmL™.

> System response times of a few minutes and total assay time dependent upon sample pre-treatment
and enrichment steps if required.

> Training and mobility of young researchers from the PPD workgroup.

Overview of Achievements since the Start of the Project until 30 September 2009

» Pre-existing sensors were sent to all co-directors for their evaluation at month 1.

» New impedimetric sensors have been designed, produced and characterized at CNM. The new design
does not require manual wiring and encapsulation, making production easier, faster and cheaper.

> Flow cells have been designed and produced at CNM which are compatible with the new sensor’s

design.

The new chips and flow cells have been sent to all co-directors and one of the students of the PPD

team has been trained for their correct manipulation.

Two sensor modification strategies for the incorporation of phages have been assayed based in

biocomponent random physisorption of native phages and (neutr)avidin capture of biotinylated phages.

The modified surfaces have been characterised by IES, SPR and FTIR.

Experiments of bacteria detection using phage modified macroelectrodes, microlectrodes, and SPR

sensors have been carried out. As anticipated, phage-based IES sensing generates dual signals: initial

increase in impedance due to bacteria capture, followed by signal decrease caused by phage lysis.

Y

VV VY

Payments through NATO Funds: EUR 122,250
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Milestones for the Next Six Months

Organization of the second project meeting (NPD/PPD).

Production of enough chips for assay validation (NPD)

Confirmation of optimal functionalisation strategy by SPR (Auburn)
Immobilisation of phages on new microelectrodes using the new flow cell (PPD).
Bacteria detection at the new chips using the new flow cells (PPD).

Detection in water samples (PPD).

Signal amplification (PPD).

Simultaneous detection of two different bacteria (PPD)

SPR imaging system for bacteria detection (PPD).

VVVVVVYVYVY

Implementation of Results

Nothing to report.

NATO Consultant : N/A

Other Collaborating Institutions : N/A

Intellectual Property (IP) Rights : N/A

Abbreviations: CFU mL™: Colony Forming Unit per Millilitre; CNM: Centro Nacional de Microelectronica;
CSIC: Centro Superior de Investigaciones Cientificas; EIS: Electrochemical Impedance
Spectroscopy ; IMB: Instituto de Microelectronica de Barcelona ; INSAT Institut National des
Sciences Appliquées et de Technologies ; NPD : NATO country Project Director ; PBS: Phosphate
Buffer Saline solution, pH 7.5 ; PPD: Partner Country Project Director ; SPR: Surface Plasmon
Resonance.
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SfP 983147
Sensors Based on Biomembranes for the Detection of Toxins and Pollutants

Project Co-Directors:  Prof. Laurence Andrew Nelson, University of Leeds, Leeds, U.K. (NPD)
Dr. Blazenka Gasparovi¢, IRB, Zagreb, Croatia (PPD)

Approval Date: 15 July 2007

Effective Starting Date: 21 October 2008
Duration: 2.5 years, until April 2011
NATO Budget: EUR 175,000

Abstract of Research

There is an overall requirement for a sensor which detects toxins in water as an early warning system
which can be followed up with a more comprehensive analytical protocol. The sensor should be robust
and relevant, and capable of rapid response time. The proposed sensor to be developed has the
capability of sensing all biomembrane active compounds which necessarily includes many toxic
compounds.

In this project we are developing a biomembrane based sensor in which mixed lipid layer is supported on
a mercury-on-platinum (Hg/Pt) microelectrode array. This provides a very sensitive but robust platform for
the detection of a wide range of important biomolecules, toxins and pollutants.

Maijor Objectives

To develop a novel robust on-line membrane based toxicity sensor.

To design and optimize Pt microelectrodes on a silicon wafer.

To electrodeposit minute amounts of metallic mercury on these microelectrodes.

To deposit phospholipid layers on the Hg/Pt electrode microelectrode(s).

To test and calibrate the system in the laboratory as to its ability to detect classes of biomembrane
active toxic compounds.

To apply and test the device in the field in Croatia on sampling surveys in river and estuarine waters
and seawaters.

vV vvvvy

Overview of Achievements since the Start of the Project until October 2010

The main tasks for the first six months were realized by Leeds group, as planned, according to the

approved project plan defined in the Project Structure and Activities:

Fabricated Pt electrodes on a silicon wafer platform.

» Clean room fabrication.

> Optimization of design through electrochemical and optical characterization.

» Fully characterized Hg/Pt electrodes which can be cleaned electrochemically and are robust and
stable for long periods.

» Hg electrodeposition.

» Electrochemical and optical characterization of Hg surface. Development of electrochemical cleaning
procedures.

» Stability and longevity characterization.

The IRB group have purchased equipment and consumables.

The student A.Penezic has been trained to work on newly developed microelectrodes in the flow cell.

The following has been worked on in the fourth six month reporting period:

Mixed lipid deposition procedures partially performed.

Characterisation of sensing elements and mechanisms partially performed.

Phospholipid testing partially performed.

Phospholipid electrochemical properties partially performed.

Adoption of flow cell sensing technology in Zagreb partially performed.

Milestones 1-5 have been achieved by the Zagreb group.

The Leeds group have achieved the following in the third six month reporting period:

» Construction of improved flow cell sensor system (staff funded by EU FP7 and Royal Society (UK).

VVYVVYV
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» Adsorption/desorption studies of phospholipid on sensor system under potential control (Zachary
Coldrick funded by EPSRC (UK) working with Abra Penezi¢ from Zagreb.

Payments through NATO Funds: 123,078 EUR (BG) + 6,829.50 (LAN)

Milestones for the Next Six Months

» Completion of phospholipid characterization.

» Calibration testing with major classes of pollutants and toxins.

> Interferences from common interferents (e.g. humic acid, sulphide ion) in natural waters and
seawater.

» Adoption of flow cell sensing technology in Zagreb.

Implementation of Results

The purpose of this project is to enable the transfer of a new sensing technology to IRB and Croatia. The
young scientist Abra Penezic is being trained in new technology and is receiving training in
electrochemical supported layer techniques. She will return to Leeds in February 2011 to work with Z.
Coldrick to finish and submit paper to the scientific journal. A technical demonstrator on-line sensor to be
used as early warning system for environmental/security emergencies is available in Leeds and it is
transferred to Croatia. The first results with the system are already obtained.

NATO Consultant : N/A

Other Collaborating Institutions

- "Hrvatske vode, Croatian waters", Legal entity for water management (http://www.voda.hr/Default.aspx),
Ulica grada Vukovara 220 10000 Zagreb, Tel: 00 385 1 2410 501, Fax: 00 385 1 2410-509.

Intellectual Property (IP) Rights : N/A
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SfP 983154
Artificial Receptors for Bacillus anthracis Specific Anthrose Detection

Project Co-Directors:  Dr. Predrag Cudic, Torrey Pines Inst. for Molecular Studies, Florida, U.S.A. (NPD)
Dr. Andreja Jakas, Rudjer Boskovic Institute, Zagreb, Croatia (PPD)

Approval Date: 23 July 2008

Effective Starting Date: 1 November 2008
Duration: 3 years, until October 2011
NATO Budget: EUR 208,000

Abstract of Research

Anthrax is an acute infectious disease caused by the spore-forming bacterium Bacillus anthracis. When B.
anthracis spores enter the human body, anthrax infection is often deadly. Since the anthrax spores can be
produced in large quantities using basic technology, there is a real threat that terrorist groups will use
anthrax as a biological weapon. Croatia’s geographical location, active involvement in UN led or endorsed
peacekeeping missions, and orientation of country’s economy on tourism made Croatia very sensitive on
possible terrorist attack. Possibility of smuggling B. anthracis as a terrorist weapon into the country during
the peak of touristic season when fluctuation of people is high, and level of border controls reduced is
particularly frightening. Therefore, development of rapid and sensitive detection method for B. anthracis
will minimize the possibility of such attacks, or in the case of the attack will assure rapid diagnosis and
adequate medical assistance to infected person(s). Our research goal is to develop a novel B. anthracis
sensory system based on the detection of a unique saccharide, anthrose, which is present exclusively on
the surface of B. anthracis spores. To achieve this goal we propose preparation of novel anthrose specific
sensors based on modified peptide antibiotic polymyxin. Advantages of our approach include relatively
simple structure of the sensory molecule, ease of synthesis, unlimited access to sensor’s synthetic
analogs, storage stability and low cost.

Maijor Objectives

This research proposal describes solid-phase synthesis of novel cyclic peptide receptor, its optimization
using combinatorial chemistry approach, and library screening for optimal anthrose binding. Completion of
the proposed studies will pave the way for the design and synthesis of new photophysical sensors for
anthrose monosaccharide, and thus new detection systems for rapid and selective B. anthracis spores
detection. The research objectives are as follows:
» Solid-phase synthesis of bicyclic peptide scaffold 1 combinatorial library

- Synthesize bicyclic peptide 1 soluble combinatorial libraries by the process of divide, couple and

recombine using standard Fmoc solid-phase methodology.

» Synthesize anthrose and glucose lipidic derivatives

- Synthesize in solution anthrose lipidic derivative 7.

- Synthesize in solution glucose lipidic derivative as a selectivity control substrate.

- Immobilize anthrose 7 and glucose derivatives on the microtiter plate.
» Library screening

- Screen peptide 1 library for anthrose binding using UV/Vis based assay.

- Identify and characterize compound(s) with highest anthrose affinity and selectivity.

Overview of Achievements since the Start of the Project until 1 May 2010

Within the two year of the project period we have successfully synthesized model bicyclic peptide, control
glucose lipidic derivative and key precursors necessary for final anthrose derivative system. Glucose and
anthrose lipidic derivatives will be used in peptide library screening for selective anthrose binding.

Josipa Suc, a new young investigator engaged on the project, successfully started to work on the
synthesis of anthrose lipidic derivatives. The basic concepts of the carbohydrate synthesis and automated
solid-phase peptide synthesis were introduced to this young investigator. Ms. Suc actively participates in
all phone conferences and discussions related to the project and described research activities.

Automated peptide synthesizer was purchased, installed in the NPD laboratory and basic operation and
maintenance training was provided by PPD. HPLC instrument was purchased from AnAs d.o.o. (Zagreb,
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Croatia) delivered in Dr. Jakas Laboratory at Rudjer Boskivic Institute and currently installation of the
instrument is on-going.
The project website is designed by the Linija Koda d.o.0. company.

Payments through NATO Funds: EUR 120,718

Milestones for the Next Six Months

» The peptide library preparation using automated peptide synthesizer.

» Visit of Dr. Jakas to Dr. Cudic laboratory. The purpose of this visit is to discuss current and outline
future research activities (the date of visit will be determined).

» Visit of Josipa Suc to Dr. Cudic laboratory. The purpose of this visit is to carry out library screening
(the date of visit will be determined).

» Synthesis of anthrose lipidic derivative precursors, and their structural characterization using NMR
spectroscopy and mass spectrometry.

Implementation of Results

Possibilities of anthrax use as a biological weapon by terrorist groups necessite development of rapid and
efficient detection methods. Existing methods for detection and identification of B. anthracis spores are
complex, expensive and time consuming, justifying therefore development of new and alternative
approaches. Our short term research goal is to develop new anthrax sensors based on the recognition of
B. anthracis specific monosaccharide anthrose. Advantages of this approach include small size and
relatively simple structure of sensory molecule, ease of synthesis, storage stability and low cost. As long
term goals, these sensors will be used for further development of new portable B. anthracis detectors for
use by non-specialists. Since activities of the Rudjer Boskovic Institute besides basic science include
applied research and development as well, at this stage of the project Co-Directors will seek collaboration
with the scientists and engineers within the Rudjer Boskovic Institute community. For example, such
collaboration is feasible with the development of optical and optoelectronical devices. In the final stages,
commercialization plan for the final product will be developed with support of the Rudjer Boskovic Institute,
and possible economic partners will be identified.

NATO Consultant : N/A

Other Collaborating Institutions : N/A

Intellectual Property (IP) Rights : N/A
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SfP 983204
Sensors with Remote Operation for Chemical and Biological Protection

Project Co-Directors:  Prof. Yuri Lyubchenko, College of Pharmacy, Omaha, USA (NPD)
Prof. Igor Yaminsky, Moscow State University, Moscow, Russia (PPD)
Dr. Anastasia Bolshakova, Moscow State University, Moscow, Russia
Dr. Georgy Meshkov, A.N. Inst. Of Organoelement Compounds, Moscow, Russia

Approval Date: 15 July 2008

Effective Starting Date: 6 August 2008
Duration: 3 years, until July 2011
NATO Budget: EUR 236,000

Information about the SfP Project through Internet:
http://www.spm.genebee.msu.ru/coop&cont/NatoSFP/SROChB-index.htm

Abstract of Research

Cantilever sensor prototype was optimized during this period of project. The project consist of two logical
parts, in first one the graphite substrate of the novel cantilever sensors was studied in the second one
cantilever sensor device was optimized. Development of substrate for sensor layers immobilization is the
most fundamental question in this work that is why the biggest part of researches is devoted to this
direction. In this work the properties of various sensor layers are measured using atomic force
microscopy, force spectroscopy and BioScan cantilever system.

Major Objectives

» To develop new liquid cell for cantilever sensor prototype with high effective bubble protection.

» To consider graphite surface as a novel substrate for nanomechanical cantilever sensors development.

> Involvement of end-users for the commercialization of the technology for biochemical control of a
human health.

Overview of Achievements since the Start of the Project until 30 September 2010

Development of the new liquid cell for cantilever sensor prototype.

Studies of graphite as a novel substrate for cantilever sensor prototype.
Researches of nanoscale surface roughness influence on cantilever frequency shift.
Binding energy studies with force spectroscopy.

Silatrane surface chemistry and intermolecular interactions studies.

Optimization of cantilever sensor prototype.

Technical documentation for cantilever sensor.

YVVVVVYY

Payments through NATO Funds: EUR 120,903.74

Milestones for the Next Six Months

» To complete optimization of the cantilever sensor's prototype.

» To complete production of remote operation analyzer for CBRN.

» To provide experimental evaluation of developed cantilever sensors.

» To integrate Cantilever Sensor into the manufacturing process and to start with producing a high
precision cantilever sensor analyzer.

> To integrate hitting element in liquid cell of the cantilever sensor prototype.

Implementation of Results

Technical documentation for cantilever sensor prototype was transferred to end-users.
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http://www.spm.genebee.msu.ru/coop&cont/NatoSFP/SROChB-index.htm�

NATO Consultant : N/A

Other Collaborating Institutions : N/A

Intellectual Property (IP) Rights

Application on Patent &#8470; 2010125982/28(037013)RU "System for registration for cantilever
deflection". Priority date 25.06.2010
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SfP 983207
Biodetectors based on Advanced Microchips

Project Co-Directors:  Prof. Igor Nabiev, URCA, Reims, France (NDP)

Dr. Vladimir Oleinikov, SOIBC, Moscow, Russia (PPD)
Dr. Mikhail Artemyev, IPCP, Minsk, Belarus (Project Co-Director)

Approval Date: 23 July 2008

Effective Starting Date: 17 November 2008
Duration: 3 years, until October 2011
NATO Budget: EUR 267,000

Abstract of Research

This project will couple the emerging nanotechnologies with the protein microarrays and liquid phase NCs-
encoded chips technologies through the application of highly-sensitive conjugates of highly luminescent
semiconductor NCs with capture molecules as detecting probes. Additionally, a FRET-based conception
for detection of fluorescent signal from the molecules immobilized in micro spots or on the surface of
liquid-phase chip will remarkably improve the detection sensitivity due to the decrease of the nonspecific
signal contribution.

Maijor Objectives

>

>

Develop the bio-detector kits employing multi-color, multi-marker microbeads for biodetection using the
flow cytometry set-up for single-bacteria and/or single-virus early detection.

Develop the bio-detector system employing multi-color NCs conjugated antibody detectors applied to
the all-protein and mAb microarrays (chips) for simultaneous detection of multiple bacterial and/or viral
markers.

Develop advanced read-out instrumentation for application of NCs-based markers in the fluorescence
detection schemes.

Realize the FRET-format for detection on the solid-phase protein microarrays and liquid phase chips
using fluorescent NCs and NC-encoded microbeads as the energy donors and the organic dye labels
or nanogold® particles as the energy acceptors.

Apply the developed innovative set-up to early detection of bacteria stains that are slow growing (e.g.,
Mycobacterium), or highly infectious (e.g., Bacillus anthracis) and simultaneous detection of different
bacterial and/or viral species in a single sample using the bacterial Meningitis infectious agents
detection as a proof-of the-principle multiplexed demonstration.

Accomplish the patenting procedures, prepare commercial prototypes, and implement the results of
project involving the end-users and license new technologies.

Overview of Achievements since the Start of the Project until 30 September 2010

>

YV VYV

Large-scale production of highly luminescent hydrophobic NCs of at least three

different colors (Milestone 1).

Small-scale production of double-band emitting NCs (Milestone 2).

SSS Ltd. is starting to manufacture of the NCs-tagged polymeric beads, as-synthesized NC and of
water-solubilized functionalized NCs, on the base of CdSe/ZnS core/shell NCs. (Milestone 3).
Development of the synthesis of polymeric MBs encoded with the NCs of two different colours
(Milestone 4).

Start of production of water-solubilized highly luminescent NCs (Milestone 5).

Large-scale production of near-IR and double-band emitting NCs (Milestone 6).

Start of production of operational conjugates of water-soluble NCs with Oligs and Abs (Milestone 7).

Payments through NATO Funds: EUR 193,681
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Milestones for the Next Six Months

Milestone 9. Publication of the breakthrough results of the application of FRET-format to the quantitative
bio-detection on the solid-state microarrays.

Milestone 10. Publication of results of the application of FRET-format to the quantitative biodetection with
the nanocrystal-encoded microbeads.

Milestone 11. Proof of the Concept demonstration of multiplexed bio-detection of at least three different
bacterial species provoking bacterial Meningitis and two viruses provoking virus meningitis.

» Designing of specific instrumentation for biodetection on the base of NCs (Task 4.2).

» Development of the protocols of FRET-format for solid-state biodetection (Task 4.3), bio-detection with
double-band emitting NC conjugates (Task 4.4).

Development of the specific instrumentation for solid state (Taks 4.2-4.4) and liquid state (Tasks 5.1-
5.3) biodetection.

Development of bio-detectors prototypes, on the example of Y.Pestis antigen detection (Task 6.1).
Development of the multiplexed detection by flow cytometry and microspectroscopy techniques (Task
6.2).

VV VY

Implementation of Results

Two end-users had been involved in the Project:

(1) "SSS-Innovation Ltd." The methods of the fluorescent microspheres preparation were delivered to the
"SSS-Innovation Ltd." where design of technological line for this reagent manufactured was developed.

(2) "NanoScan Technologies Ltd." which is specialized in developing and manufacturing of micro-
spectroscopy tools developed the design of the special instrument for optimal excitation and readout of
data from the microchips based on nanocrystals.

NATO Consultant : N/A

Other Collaborating Institutions : N/A

Intellectual Property (IP) Rights : N/A
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SfP 982833
Development of Scavengers of Organophosphorus Compounds Basing on Catalytic Antibodies

Project Co-Directors:  Alain Friboulet, UTC, Compiégne, France (NPD)
Alexander Gabibov, BCH RAS, Moscow, Russia (PPD)
Alfonso Tramontano, UC David, Davis, USA (Co-Director)

Approval Date: 20 June 2007

Effective Starting Date: 1 October 2007

Duration: 4 years, until October 2011
NATO Budget: EUR 230,000

Abstract of Research

Nerve agents (NAs) are some of the most deadly substances on Earth, perhaps second only to
proteinaceous neurotoxins such as botulinum toxin. NAs are nearly the ideal terrorist weapon. Tragically,
NAs have already been employed by terrorists twice and by at least one rogue government against both
opposing military forces and its own people. All NAs are based on the organophosphorous (OP)
chemistry.

One approach to protect population from NA attack is the use of enzymes such as cholinesterases
(ChEs), as single pretreatment drugs to sequester highly toxic agents before they reach their physiological
targets. Bovine serum AChE (FBS-AChE), or equine serum butyrylcholinesterase (Eq-BuChE), or human
serum BuChE (Hu-BuChE) protected the animals from multiple LDs, of a variety of highly toxic OPs
without any toxic effects or performance decrements.

Several issues, such as potential immunogenicity and relatively fast clearance that can limit the utility of
ChEs as NA scavengers, are inherent to the idea of use of BuChe (or other enzymes) as OP scavengers.
Catalytic antibodies obtained against OPCs can serve as viable alternative for development of
therapeutics for scavenging of NAs. The proposed Project is focused at the development of catalytic
antibodies capable to form stable adduct with an NA thus providing a prototypic antibody-based molecule
for prophylaxis and therapy of NA poisoning.

Major Objectives

» To demonstrate that catalytic antibodies covalently reacting with OPCs are able to prevent (or at
least to significantly decrease) intoxication by nerve agents in mice;

» To improve the properties of the existing antibody scavengers;

> To isolate fully human antibodies that form covalent adducts with OPCs

» To provide technology transfer and further R&D support to the End-user for preclinical development
of the identified antibodies into prototype drugs targeting chronic and acute OPC intoxication.

Overview of Achievements since the Start of the Project until 30 September 2010

» The development of fluorogenic organophosphorus substrates mimicking the structural properties of
nerve agents, and the analysis of in vitro OPC-scavenging kinetics of 9A8 antibody using these
substrates have been completed.

» The preparation of transition state analogs and reactive baits for monoclonal antibody induction and

phage library screening has been achieved.

In vitro affinity maturation of 9A8 antibody in order to enhance its OPC-scavenging capacity has been

further investigated.

The generation and characterization of monoclonal antibodies reactive with OPCs in autoimmune-

prone mice was also experimented.

The conversion of 9A8 antibody and/or its evolved variant(s) into IgG, and expression of the modified

antibody in mammalian expression system was done.

Isolation and characterization of fully human antibodies with potential to scavenge OPCs using phage

display approach was further developed.

The comparative structural and functional analysis of isolated antibodies in order to identify best

performing species has been started.

\4

Y

vV VvV V
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Expression and purification of rh9A8 and rhA17 mAbs was performed.

Crystal structure of mAb A17 was solved both with and without organophosphate compound in its

active site.

Phage-selected antibodies were identified with potentially scavenging activity and their biochemical

properties were studied.

The differences of reactive nucleophilic residues indicate the existence another active site machinery

and gave possibility to improve the scavenging properties by rational design and shuffling of the

antibodies CDR’s.

To perform of optimization production and purification of recombinant scavenging antibody the

expression of A17 antibody in yeast system was made.

» The Fab-fragment of A17 antibody produced using yeast expression system has similar kinetic
parameters toward model aryl-phosphonate.

» To improve the scavenging activity of anti-OPC antibody the crystal structure of A17 active site was

investigated and six mutants were proposed.

YV WV VYV

Y

Milestones for the Next Six Months

» Further investigation of anti-OPC mAbs isolated from phage library will be continued.

» The standard operation protocol of expression and purification of recombinant scavenging antibodies
will be developed; the procedure of scaling-up of antibody production will be optimized.

» Improvement of analysis of OPC-scavenging activity of maturated 9A8Y50D catalytic antibody will be
continued.
> The scavenging properties of mutants created based on 3D-modeling will be performed.

Implementation of Results

PPD organized a workshop together with the end-user to outline future joint actions and to familiarize
representatives of the End-user with results obtained during the first reporting period. Tech transfer in the
field of antibody engineering and production is currently conducted between PPD and End-User.

NATO Consultant : N/A

Other Collaborating Institutions :

N/A during the reporting period.

Intellectual Property (IP) Rights :

No patent application was made during the present reporting period.
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SfP 983638
New Inhibitors of Botulinum Neurotoxins

Project Co-Directors:  Dr. Sina Bavari, United States Army Medical Research Institute of Infectious
Diseases, Section Chief, Fort Detrick, Frederick, MD 21702, U.S.A. (NPD)
Dr. Bogdan Solaja, University of Belgrade, Faculty of Chemistry, 11158 Belgrade,
Serbia (PPD)
Dr. Rick Gussio, National cancer Institute at Frederick, Principle Investigator,
Frederick, MD 21702, U.S.A. (Co-Director)
Dr. James Burnett, SAIC-Frederick, Inc., National Cancer Institute at Frederick,
Senior Scientist, Frederick, MD 21702, U.S.A. (Co-Director)
Dr. Dejan Ospenica, University of Belgrade, ICTM-Department of Chemistry,
11158 Belgrade, Serbia (Co-Director)

Approval Date: 27 November 2009
Effective Starting Date: 1 August 2010
Duration: 3 years, until July 2013
NATO Budget: EUR 275,000

Abstract of Research

Botulinum neurotoxins (BoNTs), enzymes that are the causative agents of the disease state botulism, are
considered highest priority (category A) biothreat agents by the CDC. There are currently no drugs to
counter the deadly flaccid paralysis mediated by these enzymes post-neuronal intoxication. An act of
bioterror employing these toxins would result in high mortality rates, public panic, and major social
disruption. Moreover, because individuals intoxicated by BoNTs would most likely seek medical attention
only after symptom manifestation, intensive care, mechanical respiration would be required to save their
lives. This is not a feasible option given both the limited number of mechanical respirators available and
the financial impact that would be incurred. Hence, this research addresses this security issue by
developing ‘drug-like’ small molecule, non-peptidic, inhibitors (SMNPIs) as therapeutic countermeasures
that will rescue intoxicated victims, as well as serve as prophylactics, thus providing NATO, its Partners,
and its Mediterranean Dialogue Partners with a defense against this bioterror agent.

Botulinum neurotoxins are the most potent/poisonous of the biological toxins. Secreted by anaerobic
spore-forming bacteria Clostridium botulinum, BoNTs are composed of a heavy chain (HC) and a light
chain (LC), which are linked by a disulfide bridge. Heavy chain function involves transporting the LC into
the neuronal cytosol. The LC (also referred to as the catalytic domain) is a Zn metalloprotease that
cleaves SNARE (soluble N-ethylmaleimide-sensitive factor attachment protein receptor) proteins. SNARE
proteins mediate the exocytosis of neurotransmitter containing vesicles.

The scientific research within this project focuses on translating our existing SMNPIs of the BoNT
serotype A LC (BoNT/A LC) into bioavailable, nM range therapeutic candidates. The study also focuses
on the discovery and development of SMNPIs of the BoNT serotype B LC (BoNT/B LC) as therapeutic
candidates. Finally, we will also cross examine all SMNPIs of the BoNT/A LC and the BoNT/B LC against
one another, as well as against the BoNT serotype E.

Data resulting from pre-exposure and post-exposure in vivo BoNT/A and BoNT/B challenge studies
conducted during this project will be used to provide SMNPI efficacy dose ranges for preliminary toxicity
and pharmacokinetics studies, leading to further evaluation for exploratory investigational new drug (IND)
studies with the support of the NPD and the PPD. Moreover, we will seek to partner with a variety of
NATO, US, and Serbian National Departments and Ministries.

Major Objectives

» Optimize in vitro BoNT/A LC inhibitory activities of our lead SMNPIs.

» Inhibit BONT/A LC activity in a primary neuronal cell culture.

» Evaluate SMNPIs of the BoNT/A LC in a murine model.

» ldentify and develop SMNPIs of the BoNT/B LC that are efficacious in neurons, and if time permits, in a
mouse model.

» Examine all SMNPIs for broad spectrum activity and promiscuity.
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Overview of Achievements since the Start of the Project until 30 September 2010

The main project goal is to translate lead SMNPIs of the BoNT/A LC and BoNT/B LC into bioavailable,
nM range inhibitors that will serve as drug candidates, and to discover novel BoNT/E LC SMNPIs.
PPD: Synthesis, full chemical characterization, analytics and medicinal chemistry accomplishments
(including PBMC toxicity), drug development.

NPD: BoNT related screening (in vitro, in cells, and in vivo), molecular modeling, interactive
pharmacophore optimization according to our research paradigm, and drug design.

NPD &PPD: Analysis of the biological/synthesis results, SAR analysis.

» We are accomplishing this milestone using a pharmacophore-based approach that incorporates
biological in vitro data, chemical structure data, and synthetic medicinal chemistry.

» Of the chemotypes proposed for this project, a number of azachrysene inhibitors were prepared, since
a 1,7-diaminoalkyldiazachrysene-based small molecule was previously identified as an inhibitor of the
botulinum neurotoxin serotype A light chain metalloprotease. The compounds were tested in vitro
against BoNT/A LC and all of them were strong inhibitors of BoONT/A LC. Out of eleven synthesized
1,7-diaminoalkyldiazachrysenes seven were more active than our lead structure (BoNT/A LC; 64-72%
inhibition).

» As a result of ongoing collaboration between the NPD and PPD, the pharmacophore for BoNT/A LC
inhibition was refined using the three-dimensional (3D) superimpositions of synthesized SMNPIs with
aminoquinoline chemotypes. The obtained results support our 3-Zone pharmacophore model that
unites diazachrysenes and several chemotypes including our lead aminoquinoline BoNT/A LC
inhibitors and antimalarial chloroquinone.

» The synthesis (and subsequent screening) of other BoNT/A LC inhibitors of other types of BONT/A LC
is underway.

» The initial screening of prepared diazachrysenes revealed new activity of this chemotype class:
inhibition BoNT/B LC in vitro. This hit will lead us in further development of diazachrysene chemotype
as BoNT/B LC inhibitors.

Payments through NATO Funds: EUR 21,569

Milestones for the Next Six Months

Continue the development of BoNT/A LC SMNPIs and in vitro efficacy evaluation.
Continue the discovery of new BoNT/B LC SMNPIs.

Insure that all BONT SMNPIs are not promiscuous.

Continue improving our pharmacophore models.

Start testing BONT SMNPIs in a PBMC toxicity assay.

VVVVYY

Implementation of Results

Data resulting from pre-exposure and post-exposure in vivo BONT/A and BoNT/B challenge studies
conducted during this project will be used to provide SMNPI efficacy dose ranges for preliminary toxicity
and pharmacokinetics studies, leading to further evaluation for exploratory investigational new drug (IND)
studies with the support of the NPD and the PPD. We will seek to partner with a variety of NATO, US, and
Serbian National Departments and Ministries.

Other Collaborating Institutions

- Health-Authority End-user: Prof. Viadimir S. Kosti¢, Chair, Institute of Neurology Clinical Center of
Serbia, Dr Subioti¢a 6, 11000 Belgrade, Serbia, and Professor of Neurology, Institute of Neurology,
School of Medicine.

Abbreviations: ADMET = absorption, distribution, metabolism, excretion, and toxicity; BoNT(s) =botulinum neurotoxin(s); BoNT/A =
botulinum neurotoxin serotype A; BoNT/A LC = botulinum neurotoxin serotype A light chain (a zinc metalloprotease); BoNT/B =
botulinum neurotoxin serotype B; BoNT/B LC = botulinum neurotoxin serotype B light chain (a zinc metalloprotease); BONT/E =
botulinum neurotoxin serotype E; BoNT/E LC = botulinum neurotoxin serotype E light chain (a zinc metalloprotease); HC = heavy
chain; HPLC = high performance liquid chromatography; HTS = high throughput screening; ICs, = inhibitor conc. that reduces the
enzyme’s activity by 50%; K; = an inhibitor constant that is indicative of how potent an inhibitor is; LC = light chain (metalloprotease
component of the BoNT holotoxin); mAbs = monoclonal antibodies; PBMC = peripheral blood mononuclear cells; SAR = structure-
activity relationships; SMNPI(s) = small molecule, non-peptidic, inhibitor(s); SNAP-25 = synaptosomal-associated protein of 25kDa;
SNARE = soluble N-ethylmaleimide-sensitive factor attachment protein receptor; VAMP = vesicle-associated membrane protein; 3D
= three-dimensional; 4,7-ACQ = 4-Amino-7-chloroquinoline
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SfP 981393
Modeling System for Emergency Response to the Release of Harmful Substances in the
Atmosphere

Project Co-Directors:  Melas Dimitrios, LAP, Thessaloniki, Greece (NPD)
Sandu lon, NMA, Bucharest, Romania (PPD)
Ganev Kostadin, Gphl, Sofia, Bulgaria (Co-Director)
Harja (Banja) Manjola, IHM, Tirana, Albania (Co-Director)

Approval Date: 6 July 2006

Effective Starting Date: 25 July 2006

Duration: 4.5 years, until December 2010
NATO Budget: EUR 266,900

Information about the SfP Project through Internet: http://project_nato.inmh.ro

Abstract of Research

Emergency response systems currently exist in many countries, including some of the partner countries
participating in the present consortium. However, the modeling systems currently employed are simplified
and/or the model realization is based on a very coarse resolution. The aim of the present project is to
elaborate a system based on the most up-to-date and complex meteorological and pollution transport
models with validated simulation performance, high-spatial resolution and options for two way nesting.
These requirements stem from the very complex terrain of the Balkan Peninsula and will give the
possibility to follow the accidentally released harmful gases from local to regional and to European scale.
The modeling system will account for the mesoscale dynamic phenomena providing the possibility to
‘zoom-in’ and obtain a very detailed air pollution evaluation in the particularly harmed regions.

Major Objectives

The project aims at developing of a unified Balkan region oriented modeling system for operational

response to accidental releases of harmful gases in the atmosphere which would be able to:

» Perform highly accurate and reliable risk analysis and assessment for selected “hot spots”.

» At a warning signal from the measuring network, by using the functions of influence technique, to
detect (if not know) the harmful release location and evaluate the nature and the amount of the
released harmful gases.

» Provide the national authorities and the international community with short-term regional scale
forecast of the propagation of harmful gases

» Perform, in off-line mode, a more detailed and comprehensive analysis of the possible longer-term
impacts on the environment and human health in the Balkan region and make the results available to
the authorities and the public.

Overview of Achievements since the Start of the Project until 31 March 2010

» Establishing high performance computing systems: the task is completed in BG and RO, in AL it will
be accomplished till October 2010, the significant delay mostly because of circumstances out of
partners control.

> Definition of the “hot-spots”: the task is completed.

> Setting up relevant risk assessment modeling tools: basic modeling tools are chosen and already
installed by all the partners. Extensive simulations for selected sites already started.

> Development of an urban scale component: the InPuff model is chosen as suiting the project aims.
NMA provides necessary transfer of knowledge and will share experience with the other partners.
MM5/Inpuff interface is almost ready. The activities are following the updated schedule and the
expectations are that the task will be completed in time.

» Training activities: exchange of expertise, participation of young scientists in training courses and
workshops.
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Criteria of Success

At the current stage of the project it can be evaluated that: i) By the system already assembled and put
into operation in Bulgaria and Romania and the competitive bidding procedure pending in Albania about
15% of totally 20% of the criterion “Establishment of high-performance computer systems” is fulfilled; ii) By
the achievements at LAP-AUTh and the Romanian National Meteorological Administration the Balkan
system for the operational forecasts of dispersion is already established, so the criterion is fulfilled; iii)
Most of the components necessary for operational forecasts of dispersion at each participating country are
elaborated. National system is already operational in Romania and pending in Bulgaria — 20% of totally
25% are accomplished; iv) Regular training activities are carried out. By the criterion “Elaboration of
programme for education and training of 10 young scientists from partner countries in atmospheric
dispersion modeling” is fulfilled (20%); v) By performing detailed inventory of the available air quality data
for each country the criterion “Air quality data assessment” is fulfilled. It is still too early to evaluate the
success of the risk analysis, but extensive simulations are in progress.

Milestones for the Next Six Months

Purchasing and putting into operation of high performance computer system in AL till November 2010.
Setting an operational air pollution simulation system in BG and RO (October 2010).

LAP-AUTH to be able to provide output specified for Albania till October 2010.

Risk analysis simulations should proceed till the very end of the project.

Presenting the project results at international conferences and in journal papers.

YVVVY

Implementation of Results

Operational air pollution forecast system established in GR; climatic numerical estimates of the air
pollution around the most significant “hot-spots” in RO; entering the GRID consortium and joining EU 7FP
project SEE-Grid-SCl in BG. Grant from the National science fund will ensure functioning of the System in
Bulgaria after the end of the NATO project.

NATO Consultant

Prof. Adolf Ebel, University of Kologne, Germany.

Other Collaborating Institutions

State Agency “Civil Protection”, Sofia, Bulgaria

Ministry of Administration and Interior, General Inspectorate for Emergency Situations, Bucharest,
Romania

Ministry of Environment, Tirana, Albania
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SfP 982620
Sahara Trade Winds to Hydrogen: Applied Research for Sustainable Energy Systems

Project Co-Directors:  Dr. William Lawrence, US Department of State, Washington, U.S.A. (NPD)
Mr. Khalid Benhamou, Sahara Wind Inc., Rabat, Morocco (PPD)
Dr. Abdelaziz Arbaoui, Ecole Nationale Supérieure des Arts et Métiers, Morocco
Dr. Khalid Loudiyi, Al Akhawayn University, Ifrane, Morocco
Dr. Sidi Mohamed Ould Mustapha, Université de Nouakchott, Mauritania
Dr. Heinz Baues, Ministry of Economic Affairs and Energy, DUsseldorf, Germany
Mr. Paul Lucchése, Commissariat a I’ Energie Atomique, Gif sur Yvette, France
Dr. Engin Ture, UNIDO-ICHET, Istanbul, Turkey

Approval Date: 20 June 2007

Effective Starting Date: 29 November 2007

Duration: 3 years, until November 2010
NATO Budget: EUR 291,000

Information about the SfP Project through Internet: www.saharatradewinds.com

Abstract of Research

In order to assess the energy potential of the trade winds, a wind monitoring infrastructure has been
installed in Morocco and Mauritania, and is currently recording data on several sites spread over a
distance of several thousand kilometers (Safi Morocco to South of Nouakchott). The objective of the
project is to prove that intermittent wind energy from the trade winds can be stored in the form of
hydrogen. The NATO SfP-982620 applied research project is aimed at assessing integrative processes
where access to electricity, wind energy, wind-electrolysis and electrolysis by products utilization can be
integrated within regional applications. Two 30 kW Wind-electrolysis laboratory test benches have been
delivered at Morocco and Mauritania’s main universities enabling an enhanced access of wind electricity
and its storage within “green campus concepts” whose wind capacity can subsequently be increased. An
industrial network made of the region’s telecom, utilities and mining industries associated to the project
will benefit from these technologies training, and capacity building and complementary funding will be
made available by the project’'s partners. Power supply options utilizing wind generated electricity are
developed in distributed or integrated industrial applications through synergies within buildings and
industrial complexes demonstrating hydrogen storage/electricity restitution technologies.

Maijor Objectives

Installation of Measurement Infrastructure network for the Trade Winds.

Wind Resource Assessment of the Trade Winds.

Small wind turbines manufacturing program.

Deployment of wind-electrolysis and hydrogen storage modules.

Evaluation of Wind-electrolysis for weak grid stabilization.

Wind-electrolysis by products integration and value added synergies.

Wind generated hydrogen as a sustainable energy carrier.

Wind energy, electrolysis and hydrogen technologies are picked up by the industry.
Scientists are actively involved with various end user groups.

VVVVVVYVYYVY

Overview of Achievements since the Start of the Project until 30 September 2010

Signed conventions and installed all Wind Measurement instruments (Morocco & Mauritania).
Small Wind Turbine systems feeding into campus Grids delivered.

Electrolysers, hydrogen storage, fuel cells delivered.

Small Wind Turbine industrial engineering program underway (towers, blades, generators).
Pilot/demo projects developed with project partners.

YVVVYVYV

Payments through NATO Funds: EUR 237,007
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Milestones for the Next Six Months

Collect and Process data of wind measurement program in Morocco and Mauritania.

Complete installation of Small Turbine-Grid lab system in Morocco (Meknes).

Install, test and run 30 kW wind-electrolyzer-fuel cell labs with hydrogen storage in Morocco (lfrane)
within green campus concept.

Install, test and run 30 kW wind-electrolyzer-fuel cell labs with hydrogen storage in Mauritania.

Expand number of small wind turbines green campus concepts in Morocco and Mauritania.

Pursue small wind turbine manufacturing and outsourcing of parts program using green campus
equipment program and meeting end-users needs.

Pursue wind-electrolysis byproducts research topics.

Submit subsequent pilot projects proposals at end-users (within SfP Partners).

Organize Project Conference with all partners and participants in Nouakchott, Mauritania.

End of SfP-982620 Project, pursue research objectives as aforementioned.

VVYVY VVYVY

VVVY

Implementation of Results

The universities willingness to pursue the installation of small wind turbines to feed their respective
campuses with electricity as part of their green concepts shows that the small wind turbine program is
successful and goes beyond feeding our electrolysers. The setting of the system provides good visibility
for demonstration in both campuses with industrial scale electrolysers (30 kW). This is drawing high
interests in the project's outcome with extensions and subsequent pilot projects being currently
developed. The electrolyser manufacturer provided significant co-funding and assistance for the wind-
electrolysis test benches. Industrial end-use applications supported by an effective wind monitoring
program in partnership with telecom operators on a regional base enables applications to be developed
with various end-users. This offers possibilities for Morocco and Mauritania academic institutions together
with industrial partners to support the integration of the trade wind resource within mine-processing (iron-
ore in Mauritania, phosphates in Morocco) as well as decentralized wind-electrolysis hypochlorite
production for the water utilities of the region. Demonstration through a green corporate campus concept
with our SfP partner at the water and electric utilities headquarters of Morocco in partnership with UNIDO-
ICHET with highlighting NATO’s SfP-982620 project outcomes. Duplication of the project’'s extension
through successful academia end-user industrial partnerships in Mauritania will further contribute to a
successful follow-up of the NATO SfP-982620 Project.

NATO Consultant : N/A

Other Collaborating Institutions

Ecole Mohammedia des Ingénieurs, Rabat, Morocco

ENSET Mohammedia, Morocco

Faculty of Sciences, Tetouan, Morocco

Faculty of Sciences, Kenitra, Morocco

ONEP Office National de I' Eau Potable (Water Utilities of Morocco), Rabat, Morocco
Maroc Télécom, Rabat, Morocco

Mauritel Mobiles, Nouakchott, Mauritania

Institut Supérieur d’ Enseignement Technologique ISET Rosso, Mauritania

APAUS- Agence de Promotion de I’ Accés Universel aux Services, Nouakchott, Mauritania
SAFA- Société Arabe de Fers et Aciers, Nouadhibou, Mauritania

SNIM- Société Nationale Industrielle et Miniére, Nouadhibou, Mauritania

Intellectual Property (IP) Rights : N/A
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SfP 983805
Designing Intelligent, Resilient, Scalable and Secure Next Generation SCADA
(Supervisory Control and Data Acquisition) Infrastructure (SCADA-NG)

Project Co-Directors:  Dr. Stefano Zanero, Politecnico di Milano, Milano, Italy (NPD)
Dr. Zdenko Simic, University of Zagreb, Zagreb, Croatia (PPD)
Luka Lugaric, University of Zagreb, Zagreb, Croatia
Slavko Krajcar, University of Zagreb, Zagreb, Croatia

Approval Date: 27 November 2009
Effective Starting Date: 17 February 2010

Duration: 3 years, until February 2013
NATO Budget: EUR 244,500

Information about the SfP Project through Internet: www.fer.hr/NATO SNG

Abstract of Research

Very special importance of power system as critical infrastructure lays in the fact that it is increasingly
essential for functioning of, other critical infrastructures (ICT, hospitals, etc.). Existing complexity has
been proved as challenge in order to keep high reliability and safety of the power system. Recent
developments related to the market deregulation and increased introduction rate of distributed energy
sources are making security challenges even higher.

Research focus in this project is establishment of simulation platform where all different threats to the
power system reliability and security could be investigated. The major goal would be to simplify process of
finding better solutions for the optimal system design and sufficient control. This research will be based
on the advanced simulation approach (including agent modeling), and results from the real systems
operating conditions.

Major Objectives

Studying and assessing the current status of SCADA deployment (emphases on Italy and Croatia).
Assessing priorities in future SCADA testbed architecture specification and development.

Proposing a novel architecture for SCADA interaction modeling, based on cooperative agent
negotiation, to bridge model with increased reliability and security.

Formally and empirically prove the improvements in security, safety and resilience of this architecture
over the ones commonly used.

Developing a common understanding of industrial needs and requirements regarding the security of
control systems and the related standardization, accompanied by a raising awareness programme
reaching all end-users.

Identifying and disseminating best practice, possibly in a joint endeavor between manufacturers and
end users, resulting in an increased capability and defined technology taxonomy of security solutions.
» Development and deployment a SCADA testbed platform for analysis of emergent phenomena in
power systems.

YV V VVYVY

Overview of Achievements since the Start of the Project until 30 September 2010

Thoroughly researched current related state of the art by the project team and young scientists.
Defined full research plan and testbed concept.

Further developed functional specification for required equipment.

Procured part of the required equipment.

Integration for a laboratory within the Faculty has been arranged.

Most important software tools have been procured and successfully installed.

Project website has been established.

First publications have been published.

Four young researchers stipendiary have been involved in the project related work.

NATO project has become a major ground for related student seminars and projects.

VVVVVYVYVVVY
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Payments through NATO Funds: EUR 36,460

Milestones for the Next Six Months

Development of a draft model for the SCADA testbed (i.e., diagrams, pseudo code).
Inclusion of smart metering and smart grid elements in further research.

Publication of at least 2 conference paper.

Development of at least 1 journal paper.

Further procurement of equipment.

Work laboratory established.

Initial data for simulations gathered (i.e., physical grid, market data, IT facility specification).

VVVVVVY

Implementation of Results

First phases of the project results implementation will be at the research/education laboratory at the
Faculty of electrical engineering and computing at the University of Zagreb.

NATO Consultant : N/A

Other Collaborating Institutions : N/A

Intellectual Property (IP) Rights

There are no IP rights for the Project at the moment.

Abbreviations:  SCADA: Supervisory Control and Data Acquisition
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SfP 977982
Development of an Advanced X-Ray Generator Based on Compton Back-Scattering

Project Co-Directors:  Jan I.M. Botman, TUE, Eindhoven, the Netherlands (NPD)

Alexander Shcherbakov, KIPT, Kharkov, Ukraine (PPD)
Andrei Lebedev, Lebedev Institute, Moscow, Russia (Co-Director)

Approval Date: 9 December 2002

Effective Starting Date: 2 January 2003

Duration: 3 years (originally approved); 8 years (revised), until 30 December 2011
NATO Budget: EUR 650,000

This project has established draft web sites at both the KIPT and SLAC.
The URL of the SLAC page is: http://ssrl.slac.stanford.edu/nestor

Major Objectives

VVV VY

Preparation of a Technical Design Report for NESTOR, the Compact Laser-Electron X-ray Source.
Extend the accelerator physics community’s understanding of the simultaneous X-ray generation and
laser cooling of an electron beam circulating in a storage ring.

Development of the X-ray optical and diagnostic systems for the X-ray source.

Redesign and reconstruction of the storage ring N-100.

Commissioning of the reconstructed storage ring N-100.

Overview of Achievements since the Start of the Project until 10.2010

>

>

Y
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Following consultations with the project co-directors and the KIPT staff, the Compact X-Ray Generator
has been given the name NESTOR (“Next-generation Electron STOrage Ring”).

The Technical Design Report has been completed and translated in English and after revision was
ready in June-August 2007.

Thanks to continuing financial support from the Ukrainian government and assistance from KIPT’s
Directorate, repair and reconstruction of the experimental building that will house the NESTOR facility
has been completed.

The development of codes for the dynamics of electron/laser interaction simulations has been
completed.

The high power RF, magnetic, and vacuum system designs for NESTOR facility have been
completed.

Experimental bench for magnetic measurements has been constructed and is in operation.

The dipole, quadrupole and sextupole magnets for the NESTOR lattice have been fabricated,
delivered and tested.

Advanced getter materials for minimizing the vacuum pressure inside NESTOR have been
researched.

80 power supply sources for NESTOR electromagnetic system have been designed; prototype has
been manufactured and tested.

NESTOR storage ring RF cavity has been manufactured in BINP Novosibirsk and tested in NSC
KIPT.

Vacuum chambers for bending magnets have been manufactured and tested for leakage.

The electron linear accelerator injector of 100 MeV has been assembled and tested.

Injection transportation channel has been assembled, cabled and is ready for testing.

Survey and alignment system sad been designed, developed, tested and is in operation for NESTOR
facility alignment.

Pick-up stations and strip-line assembly have been designed and are under production.

Inflector for the injection system has been designed and is under production.

Modulator for the injection system has been designed and is under production in Budker INP,
Novosibirsk, Russia.

About sixty articles in refereed and conference journals have been published.

21 senior scientists and 28 young scientists took part in work of international schools and
conferences.
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During report period 3 TV programs, 5 journal and 5 newspaper articles concerning NESTOR activity
were shown and published.
Eight outstanding students have joined the project at the KIPT.

Payments through NATO Funds: EUR 503,162 (Until 26/11/2010)

Milestones for the Next Six Months

A\ \ 7 Y V VY

>
>

January 2011: Preparation of operation permission and radiation safety documents.

February 2011: Inflector test at KIPT in collaboration with BINP.

End of February 2011: Completion of design work for optical system. Beginning of purchasing of
components.

End of March 2011: Radiation shield finished for the whole facility.

End of April 2011: Beam commissioning of beam transfer line. Successful beam transport up to the
end of the transfer line.

End of July 2011: Threading of the electron beam through the fringe field of the first bending magnet
and the sextupole and quadrupole magnets before the inflector. Beam reaches successfully the entry
of the inflector.

End of August 2011: Completion of ring vacuum system and installation of the inflector.

1 September 2011: Start of beam commissioning of the NESTOR ring.

Implementation of Results

The primary product of the project will be a beam of intense Compton back-scattering X-Rays and
synchrotron radiation from bending magnets useful for scientific research and technological or medical
applications. To this end contacts have been established and are being maintained with end users who
are interested in utilizing NESTOR’s light. So far they include:

the Institute of Solid State Physics, Materials Science and Technologies (Kharkov, Ukraine)
the Grigoriev Institute for Medical Radiology (Kharkov, Ukraine)

the L.T. Malaya Institute of Therapy (Kharkov, Ukraine)

the Institute of Metal Physics (Kiev, Ukraine)

the Institute for Single Crystals (Kharkov, Ukraine)

NATO Consultant

A Consultant has been appointed to the project by NATO, Dr. Ernst Weihreter, Senior Scientist, BESSY,
Berlin, Germany.

Other Collaborating Institutions

Contacts with the following institutions have been established:

KEK (Photon Factory); Tsukuba-shi, Japan

NIRS (National Institute of Radiological Sciences); N.Sasao, Chiba-shi, Japan
INP (Budker Institute of Nuclear Physics); Novosibirsk, Russia

LAL (Linear Accelerator Laboratory); Orsay, Paris, France
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SfP 982831
Development of Nanostructured Multilayer Ceramic Capacitors: A breakthrough in miniaturization

Project Co-Directors:  Prof. Aclive Alan Randall, Centre for Dielectric Studies, Pennsylvania State

University, PA, U.S.A. (NPD)

Prof. Andrey Vladimirovich Ragulya, Institute for Materials Science, National
Academy of Science, Kiev, Ukraine (PPD)

Prof. Boris Abovich Rotenberg, R&D Laboratory at Solikamsk Experimental
Metallurgical Plant, Solikamsk, Perm Region, Russia (Co-Director)

Approval Date: 28 September 2007
Effective Starting Date: 28 September 2008
Duration: 3.5 years, until March 2011
NATO Budget: EUR 255,000

Abstract of Research

The overall objective of the present project is a technology development of low-voltage multilayer ceramic
capacitors with submicron-thick dielectric layers. Enabling this development is a subsequent advancement
in powder technologies, such as synthesis of doped barium zirconate-titanate and barium-calcium titanate
nanosized powders and densification with rate-controlled sintering to produce nanograined ceramics.

Maijor Objectives

>

Design of materials with a 3-5 fold increase in volumetric efficiency compared to typical X7R/Y5V
dielectrics. Determine and quantify key electric parameters, including permittivity, breakdown, and
time-dependent properties, such as dielectric aging and degradation.

Development of the laboratory technology (20 kg yield) of rate-controlled synthesis for doped Ba(Zr,
Ti)O3 and (Ba,Ca)TiO3; nanosized powders (particle size 10-30 nm) and characterization of powders in
comparison with standard state-of-the-art powders produced by leading companies formulated for
various BME capacitors.

Development of the pilot version for jet-cut milling process available for ultra-rapid disintegration of the
standard powders.

Design and manufacturing of pilot apparatus available for the large scale synthesis of doped Ba(Zr,
Ti)O; and (Ba,Ca)TiO3 nanosized powders (annual yield up to 3 tone) and characterization of pilot
batch (up to 50 kg).

Development of nanopowder storage technology, as well as formulation and elaboration of
suspensions and inks suitable for jet-printing (screen printing) technology of 1 micron thick layers.
Development of the rate-controlled sintering technology of BME MLCCs under pO,-controlled
atmosphere. We expect to get the nanograined (grain size <100 nm) and dense (99,9%) ceramics
based on doped Ba(Zr, Ti)O3 and (Ba,Ca)TiOs;.

Accomplishment of high accelerated lifetime test (HALT) with improvements in the reliability of the
nanoceramics in multilayers.

Transfer of developed technologies, IPR, and “know-how” to end-users.

Overview of Achievements since 30 April 2010 until 31 October 2010

The pilot version of tubular rotary furnace for continuous synthesis of nanosize barium titanate powder
has been assembled and set in operation.

The pilot jet-cut mill has been explored to manufacture nanopowders of 80-90 nm size from coarse
industrially valid powders.

The rate-controlled calcinations temperature-time regime of synthesis has been assigned to this
furnace and pilot batch of 100 kilo nanocrystalline (30 nm, 29 m?/g) powder of barium titanate was
produced from barium titanyl-oxalate of SEMP origin.

The pilot batches (5 and 20 kilo) of barium titanyl-peroxide were synthesized on the laboratory scale
at IPMS and SEMP, respectively.

The laboratory batch (to 1 kg each) calcia- and zirconia- doped barium titanate were obtained by
peroxide method for the further synthesis of nanosize barium titanate powder.
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The rate-controlled calcination of as-prepared peroxide precursors have been prepared in pilot
furnace in amount of 1.0 kilo nanocrystalline (10-15 nm, 65 m?g) powder of barium titanate was
produced.

The technology of suspension manufacturing from as-synthesized nanopowders has been developed
using combination of SAC, stabilizers and binders.

The technology of tape casting of green tape of 2-3 micron-thick and technology of electrodes screen
printing are near completion now.

With the aid of screen printing technology the nickel electrodes were printed over as-prepared ceramic
tapes.

Payments through NATO Funds: EUR 184,855

Milestones for the Next Six Months

A\

VVV VYV

Development of technology of manufacturing slurries from as-synthesized nanosize powders suitable
for tape casting.

Development of screen printing regimes for electrodes on green tapes.

Delivery of several experimental batches of the nanosize barium titanate powders and slurries to end-
users for MLCC manufacturing.

Lamination of MLCC models from as-prepared tapes with printed electrodes.

Sintering and grain growth during sintering of single tapes and models of multilayer capacitors.
Drafting the final report.

Implementation of Results

The PCT patent will be claimed for the next half of a year because of existing monetary interest shown by
several small companies in Europe and United States.

Delivery of several experimental batches of the well-formulated suspension of nanosize barium titanate
powder to end-users will be carried out in accordance with the Project Plan.

NATO Consultant : N/A

Other Collaborating Institutions :

End-users: Anatoly A. Varnakov, SEMP, Solikamsk, Perm Region, Russia

Dr. Mohammed Megherhi, FERRO Corp., Penn Yan, NY, U.S.A.
Dr. Gurav Abhijit, KEMET Corp., Penn Yan, U.S.A.

Abbreviations: SEMP: Solikamsk experimental Metallurgic Plant; HALT: highly accelerated lifetime test; IPMS:

Institute for Materials Science Problems NAS of Ukraine; MLCC: MultiLayer Ceramic Capacitor;
X7R: type of MLCC, X=-55 °C, 7=125 °C, R=15% ; XRD: X-ray diffraction
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SfP 982837
Nature-Like Self-Regenerating Polymer Coatings for the Protection of Space Devices

Project Co-Directors:  Prof. Alain Périchaud, Catalyse, Marseille, France (NPD)
Dr. Rinat M. Iskakov, ICS, Almaty, Kazakhstan (PPD)
Prof. Marc J-M. Abadie, MontpU, Montpellier, France (Co-Director)
Dr. Andrey Kurbatov, CPCA, Almaty, Kazakhstan (Co-Director)
Prof. Irina V. Razumovskaya, MSPU, Moscow, Russia (Co-Director)
Dr. Oleg Y. Prikhodko, Al-Farabi Kazakh National, Aimaty, Kazakhstan
(Co-Director)
Dr. Gary W. Beall, Nanophase Research Center, San Marcos, Texas, U.S.A.
(Co-Director)
Prof. Pavel Y. Apel, Dubna, JINR, Moscow region, Russia (Co-Director)
End User: Yury Permenev, Alan Kosunov
Aerospace Agency of the Republic of Kazakhstan, Almaty, Kazakhstan

Approval Date: July 2008

Effective Starting Date: July 2008

Duration: 4 years, until September 2011
NATO Budget: EUR 233,000

Abstract of Research

This project is towards defense of aerospace parts from the destructions caused by damages of their
protective coatings by microsubjects in the space.

Realization of the project allows to elaborate new materials thus to enhance safety of aerospace
exploitation launched at Baikonur.

Major Objectives

» Main object of the research is the development of new self-regenerating polymeric coatings with self-
healing ability at sites of damage to the coating via initiation of self-polymerization process at the
damage site.

» The self-produced polymeric junk can be either light-transparent in the case of reconstruction of solar
panel elements or opaque in case of protection coatings of space devices parts.

» Realization of the project allows to elaborate new materials thus to enhance safety of aerospace
exploitation launched at Baikonur.

» Technological design and production of these materials should be also considered for civilian
application as self-regenerating decorative coatings of cars, protective self-recovering layer of
windows, self-repairing coats and tents in tourism.

Overview of Achievements since the Start of the Project until 30 September 2010

Choice of monomers and photoinitiators for aerospace applications.
A lot of formulations on TMPTA or epoxy resins.

Various encapsulation technologies.

Synthesis of poly(urea-formaldehyde) microcapsules.

Synthesis of polyurea microcapsules.

Synthesis and optimization process of silica-gels microcapsules.
Synthesis of polyurethane microcapsules.

Formulation of metal shell microparticles loaded with TMPTA.

UV effect on Silica Microparticles’ performance on TMPTA stability.
Characterization of microcapsules loaded with healing agent (DMA, SEM, TEM, etc.)
Mechanical tests with polyimide coatings.

VVVVYVVVVVYY

Payments through NATO Funds: EUR 128,824
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Milestones for the Next Six Months

Scale-up of microencapsulation by sol-gel technology.

Incorporation of metal shell microparticles loaded with TMPTA.
Incorporation of metallic or silica microcapsules in polyimide coatings.
Spreading of cracks, models of propagation, theoretical modelization.
Characterization of materials.

Mechanical tests under radiation.

VVVYYVYVYVY

Implementation of Results

End User: Aerospace Agency of the Republic of Kazakhstan

50 Furmanov Str., Almaty, Kazakhstan
Potential commercial application: defense of aerospace parts from the destructions caused by damages of
their protective coatings by microsubjects in the space.

NATO Consultant : N/A

Other Collaborating Institutions : N/A

Intellectual Property (IP) Rights :

Research topic Self-Regenerating Coatings has already been worked by Catalyse and a patent
application was asked on February 2008. This patent (WO 2009/115671) has extension in U.S.A. and
Europe.

62



SfP 981877
Monitoring and Improving the Rivers in the Vardar/Axios Watershed

Project Co-Directors:  Prof. George Balafoutas, Aristotle University, Thessaloniki, Greece (NPD)
Prof. Atanasko Tuneski, Sts Cyril and Methodius University, Skopje, FYROM

(PPD)
Approval Date: 15 November 2005
Effective Starting Date: 1 January 2006
Duration: 5.5 years, until 30 June 2010
NATO Budget: EUR 320,000

Information about the SfP Project through Internet: http://reald.civil.auth.gr/mirvax/mirvax.htm

Abstract of Research

MWPBA= or MIRVAX (Monitoring and Improving the Rivers in the Vardar/Axios Watershed) is a NATO
SfP project, targeted to a Water Quality Tele-monitoring and Tele-controlled Network (i.e. Technical) and
completed by a Volunteers Network (i.e. Social). Concerning the first (technical) target, the actual situation
easily shows that in the technical field the project overpasses its targets. Today, it exists as an online, fully
automated, industrial type telemetry network system in real time, for continuous tele-monitoring and tele-
control of the Vardar/Axios river water physicochemical parameters or water quality characteristics,
emitting/transmitting via VPN, every 5-min measuring data signals from the following analytical
instruments and devices:

- Analytical instruments [installed since 2003, by EU funds, but firstly continuously operated since
March 17" 2008 through our NATO-MIRVAX project] (8 Parameters: Nitrate, Nitrite, Ammonium,
Phosphate, Total Organic Carbon, Turbidity, and Toxicity).

- Measuring devices installed inside the station [installed since 2003, by EU funds, but firstly
continuously operated since March 17" 2008 through our NATO-MIRVAX project] (5 Parameters:
Water level, Dissolved Oxygen, pH, Conductivity, Temperature).

- Measuring devices immersed in the Vardar River [installed by NATO funds and fully continuously
operated since March 2008 through MIRVAX project] (9+10 Parameters: Dissolved Oxygen,
Conductivity, pH, Turbidity, Reduction Oxidation, Temperature, Ammonium, Potassium ions).
Additionally our in-river monitoring station is equipped with a water sampling instrument, to collect
river water samples at specific instances and an external sonar level measuring device. Furthermore
the industrial type PLC and telemetry is already configured to conduct the following analysis and
measurements (Chromium, Cadmium, Nickel, Chlorine, Manganese, Green Algae and Chlorophyll
presence and concentrations, Chemical Oxygen Demand, Velocity measurement, Microbe population
and up to 42 locally defined parameters) and will be automatically activated adding the respective
instrument or analyzer.

- The PIC-based automation performs three separate cycles/routines: a time dependant cycle (5-min)
for transmission of data via VPN, a time dependant cycle (20-min) for initiating the measuring
procedure of the controlled analytical instruments, and a time dependant cycle (6-hour) for calibrating
some of the analytical instruments, for maintenance purposes.

Concerning the second (social) target, i.e. the organization of eight to ten Local Committees and Local

Volunteer Groups, based in the corresponding Adopted Towns and a Technology Transfer System from

Greece to the FYROM, it was very important to have the water quality results from our MIRVAX Project, in

order to continue work with the local municipalities, convince volunteers, and motivate them to learn,

watch, observe, measure and work on the Vardar/Axios River quality. Now it is expected that we will

produce the environmental policy by the end of June 2011.

Criteria of Success

1. Design of the Vardar/Axios Monitoring Network (100%).

2. Two monitoring campaigns for determination of the Vardar/Axios chemical status (100%).

3. Upgrading the FYROM Ministry of Environment laboratory capacities (equipment supply, technology
transfer) (over 100%).
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10.
11.

12.
13.

14.

Infrastructure & Equipment (construction/supply/installation/operation) in MIRVAX monitoring stations
(over100%).

. SCADA and Remote Data Processing System design (over100%).
. SCADA and Remote Data Processing System Designs supply, installation and operation (over100%).

Development of a web-based database, a GIS and a risk communication index for hydrological and
water quality data of Vardar/Axios Monitoring Network (80%)

. Review of the existing modeling and model-based decision support status in Vardar/Axios basin in the

FYROM and Greece (100%).

Establish MUPBA= Organization + Secretaries and selection of MMPBA= Local Committees in
Adopted Towns (70%).

Motivating, recruiting and training of a group of volunteers in Adopted Towns (70%).

Establish the MMPBA= Network among the MUWPBA= Central Database, Local Stations, Local
Computer Centers (Adopted Towns and Ministries) and MMPBA= volunteers (70%).

Support and implementation of several pilot actions through MUPBAZ= volunteers (70%).
Establishment of an Advanced Watershed Academy and a sustainable scheme for scientific
cooperation between Greece and the FYROM (80%).

Knowledge. Technology Transfer Greece to FYROM (70%).

Overview of Achievements since the Start of the Project until 30 November 2010

>
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Regular meetings between NPD and PPD as frequent as necessary for efficient work on the project.
These meetings in the Demir Kapija Monitoring Station are very frequent in order to put it into
operation, and to ensure the corresponding maintenance. Close cooperation with the NATO
consultant Dr. Jaroslav Slobodnik.

Close and continuous cooperation between NPD and PPD and Dr. Mparmpas and his experts team in
the upgrading and completion of the Demir Kapija Station.

Several meetings of NPD and PPD with the Mayors of the Adopted Towns and representatives of the
Ministries of Environment and Agriculture (MoEPP & MAFWE) in FYROM and with other river experts.
Detection of operational problems of the existing two monitoring stations in Demir Kopije (Negotino)
and Taor (Skopje). Redesign of the whole monitoring procedure concerning the whole Vardard/Axios
River and preparation of technical specification of the equipment definition of the rehabilitations works
necessary to bring these stations into operation. Demir Kapija is continuously emitting its monitoring
data since March 17" 2008 up to now — December 2010, through an essential upgrading of this EU
funded station, and by a supplementary in-river NATO funded station.

Design of the Vardar/Axios Monitoring Network, definition of the water quality indicators in each
station.

Design of the mobile measuring station and the equipment list. The two mobile units are operational
by June 10™ 2008.

Supply of the equipment, commissioning and installation of the SCADA and remote data processing
system.

Elaboration and establishment of a web-based database, relevant to the MMPBA= targets.
Preparation and realization, in cooperation with CARDS 2003, of the chemical monitoring campaign
for determination of the chemical status of the Vardar/Axios river basin.

Payments through NATO Funds: EUR 305,872

Milestones for the Next Six Months

VVVYVVYVY
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Operation and continuous amelioration of the Demir Kapija monitoring station.

Intensification of the MMPBAZ= activities and technical assistantship in Gostivar and in Veles.

Official inauguration of the MMPBA= Network and Demir Kapija upgraded and operating station.
Establishment of the MMPBA= Communication Centers.

Organization of the Volunteers groups in adopted towns.

Launch in Thessaloniki the Reald web-based Watershed Academy, providing transfer of knowledge
and technology.

Intensification of the cooperation between Aristotle University of Thessaloniki and the Sts Cyril and
Methodius University of Skopje for students, teaching staff and researchers exchanges and mobility.
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Implementation of Results

The transfer of the project results is scheduled to be passed to the Ministers of Environment in FYROM
and Greece, the Faculty of Mechanical Engineering in Skopje, the Hydrometeorological Service in Skopje,
the Central Environmental Laboratory of MoEPP, the Mayors of the Adopted Towns, while there is no
potential commercial application.

NATO Consultant

Dr. Jaroslav Slobodnik, Kos, Slovakia, Slovakian Environmental Institute

Other Collaborating Institutions

There are no other collaborating Institutions.

Intellectual Property (IP) Rights

There are no Companies and/or other Organisations interested in providing funds for commercialization of
project results. Thus the Intellectual Property Rights will remain to both the two Project Co-Directors.
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SfP 981883
The Protection of the Gulf of Aqaba from the Anthropogenic and Natural Stress in the face of
Global Climate Change

Project Co-Directors:  Dr. Dilek Ediger, TUBITAK MRC, Gebze-Kocaeli, Turkey (NPD)
Dr. David lluz, Bar-llan University, Ramad gan, Israel (PPD)
Dr. Tarig Al-Najjar, University of Jordan, Aqaba, Jordan
Prof. Levent Bat, University of 19 Mayis, Sinop, Turkey

Approval Date: July 2006

Effective Starting Date: January 2007
Duration: until December 2010
NATO Budget: EUR 264,000

Abstract of Research

The aim of our study is to characterize the effects of dust and of anthropogenic inputs on the structure and
function of the phytoplankton assemblages of the Gulf of Agaba. The study is divided into two parts, one
conducted in the field, and another in the laboratory. In the field, changes in the size distribution and gross
taxonomic composition of phytoplankton and changes in the spectral properties of the water column
following dust storms and nutrient status were determined. In the laboratory, the effects of dust storms
and of nutrients leached from it on natural Gulf phytoplankton samples and on representative species are
being studied. All optical in situ measurements will be analyzed against contaminant satellite spectral
images. The bio-optical data, dust inputs and nutrient gradients will be integrated into a predictive
simulation model describing likely trends in the development of the pelagic phytoplankton in the gulf under
different scenarios regarding anthropogenic and dust-borne inputs.

Major Objectives

Establish a cooperation between Israel, Jordan and Turkey in marine sciences.

Establish quantitative relationships between water optics and water quality.

Correlate algal pigment composition with gross taxonomic structure of phytoplankton.

Phytoplankton pigmentation and photosynthetic efficiency will be related to photosynthesis and
quantum yield, and how these are affected by nutrients, pollutants and dust.

Satellite spectral images will be compared with the 30 years of available historical images.

A simulation model predicting present and future ecosystem processes based on historical data and
data from the proposed project will be constructed as a tool for management of Gulf of Agaba.

VV VVVY

Overview of Achievements since the Start of the Project until October 2010

» Monthly cruises were started in both sides of the Gulf of Aqaba. Jordan and Israel site sampling were
finalized in January 2009 and April 2010 respectively.

» Cultures of single phytoplankton species were initiated. On the cultures, photosynthesis versus energy
relationships, nutrient and iron conditions, growth rates, cell numbers and of chlorophyll concentration
were determined.

» 7 graduate students (Amir Yamshun, Efrat Shaham, Gal Dishon, Razy Hoffman from Israel, Fatih
Sahin from Turkey, Ayman Jamal and Mustafa Alshabi from Jordan) have started to work in this
project.

» Experiments on cultures of single phytoplankton species were done to observe the dust effect on the
cultures’ photosynthesis versus energy relationships.

» Phytoplankton samples were collected from Agaba Bay during cruises started to analyse under
microscope and finalized.

» Dr. Moseh from Suwis Canal University (Egypt) visited the marine Science Station (Jordan) and he
produced data about surface mesozooplankton in terms of abundance and composition which
samples were collected from Agaba Bay during cruises.

> Pigment samples which were collected from Agaba Bay during some cruises were analyzed using
HPLC in TUBITAK MRC laboratory.
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All data started to be combined for a simulation model predicting present and future ecosystem
processes.

The scientific results obtained from this project activities are published in various ways.

Solar irradiance sensor was positioned on Ul pier, set spectral calibration factors for clear, cloudy and
dusty weather conditions. And spectral surface irradiance estimated at 10 min resolution.

PhD study “Phytoplankton Composition and Marker Pigments in the Gulf of Agaba” (Fatih Sahin,
Turkey) was finalized.

Phytoplankton taxonomy data and pigment data (chemo-taxonomy) were compared for the Gulf of
Aqgaba.

YV V VV V

Payments through NATO Funds: EUR 208,309

Milestones for the Next Six Months

Submission of the activity report (April 2011).

Joint meetings are planned with Israel and Jordan scientists in March 2011.

Joint meeting with end-users is planned in Israel.

Analyses of underwater light field data.

Integration of all data and work on the model studies.

Summarize data and write joint papers.

Arrangements for workshop on April 26™ 2010 with the governmental and non-governmental persons
in the filed of Public awareness in Jordan.

Dr. Najjar will work on the preparing a public awareness materials and media in Gulf of Agaba.

VVVVVYVYY

Y

Implementation of Results

-To provide end users with a model allowing interpreting changes in bio-optical parameters and in
structure of plankton assemblages as warning signals calling for corrective action- or providing proof of
success of such measurements.

-To establish a permanent Jordanian-Israeli task force focusing on the protection of Gulf of Aqaba
Ecosystems.

-To generate Multilingual community outreach materials (Video, CDs, pamphlet and Educational
publications) aimed at enhancing public appreciation of the Gulf's unique life and generate pressure for
their preservation for posterity.

End-users
Al-Bashir, Bilal, Dr. Salim Al Mugraby Agaba Special Economic Zone Authority, Jordan; Dr. David Zakai
Nature and Parks Authority, Jerusalem, Israel; Ran Amir, Director MCED, MoE Gulf of Agaba Marine

Ecologies Ministry of the Environment, Unit for Prevention of Marine Pollution.

NATO Consultant

Prof. Anatoly Gitelson-remote sensing
University of Nebraska Lincoln, U.S.A.

Other Collaborating Institutions

Zvy Dubinsky Bar-llan Univ. Ramat Gan Israel, Ahmed Kideys Black Sea Commission, Turkey
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SfP 982161
Monitoring Natural and Anthropogenic Aerosol Pollution and its Impact on Ecosystems in the Gulf
of Agaba

Project Co-Directors:  Dr. Adina Paytan, UCSC, Santa Cruz, California, U.S.A. (NPD)
Dr. Arnon Karnieli, Ben Gurion University, Ber Sheva, Israel (PPD)
Dr. Tarig Al-Najjar, Marine Science Station, Agaba, Jordan (Co-Director)
Dr. Anton Post, Hebrew University, Jerusalem, Israel (Co-Director)

Approval Date: 12 July 2006

Effective Starting Date: 1 January 2007

Duration: 5 years, until December 2011
NATO Budget: EUR 275,000

Abstract of Research

The Gulf of Agaba, in the Middle East, is a prime tourist destination attracting hundreds of thousands of
tourists annually who coma to Egypt, Israel, Saudi Arabia and Jordan to enjoy the warm sunny beaches,
majestic mountains, cobalt blue waters and spectacular coral reefs. Protection of the natural resources of
the Gulf are therefore vital for the local economy and the preservation of fish, corals and other organisms
and their habitat as well as the water quality and purity is of major concern. The economic and national
security of the nations surrounding the Gulf depends on these resources. However, one of the most
devastating and wide spread threats to environmental security that many countries in the world are facing
is the degradation of local and global ecosystems. The Gulf's water and its natural marine ecosystems,
including the coral reefs, are impacted by various sources of pollution, and specifically air borne dust
pollution, which may threaten their quality and diversity. The major objective of this research project is to
quantify the natural and anthropogenic nutrient and trace metal pollution to the Gulf, to identify their
sources and to assess their impact on ecosystem structure and function in the Gulf of Aqaba. This is a
multidisciplinary collaborative project between remote sensing scientists, marine biologists, marine
chemists and atmospheric scientists where state-of-the-art techniques are applied to quantify and
evaluate the impact of natural and anthropogenic pollutants on the natural ecosystems in the Gulf of
Aqgaba. We hope that the results will be used by planning and environmental protection agencies from
countries surrounding the Gulf for conservation of this valuable and sensitive ecosystem.

Major Objectives

Work proposed here will result in quantitative estimates of atmospheric input of natural and anthropogenic
constituents including nutrients, trace metal and other pollutants to the Gulf of Agaba, will determine the
fate of these pollutants within the system and the impact they have on the natural marine ecosystems. To
accomplish this we will integrate field, laboratory, modeling, and remote sensing data processing
approaches. Products will be transferred to the end-users, the ministries of environment of Israel and
Jordan, for decision making and improving the managements of the Gulf environment. Specifically, a
coupled physical-chemical-biological model which includes aerosol deposition will be available for
assessing risks related to potential changes in aerosol deposition or composition.

Overview of Achievements since the Start of the Project until April 2010

Major instrumentation was acquired and installed.

Monthly monitoring of water column and zooplankton initiated and carried out.
Bi-weekly collection of aerosol samples commenced.

Nutrient and trace metal analyses of aerosol samples collected over 4 years performed.
Seven field campaigns took place between March 2007 and September 2010.
Historic remote sensing data of optical depth and chlorophyll collected and analyzed.
Work on coral impacts initiated and parameters defined.

Algal growth and toxicity experiments completed.

Genomic work performed and microchip sensor tested.

19 papers published in peer-reviewed journals.

Four additional papers have been submitted and seven more are in preparation.

VVVVYVVVVVYY
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» Talks presented in seminars and many meetings.
» Thirteen young scientists trained.

Payments through NATO Funds: EUR 250,031

Milestones for the Next Nine Months

Coordinate a final all-hands summary meeting.

Finish evaluating the remote sensing aspects.

Finalize and test the coupled regional model.
Communicating with the end-users.

Data will be presented in additional international meetings.
Additional papers will be published in scientific journals.

YVVVVYY

Implementation of Results

Results and reports will be made available to end users (Dr. Bilal Bashir, Special Economic Zone
Authority, Agaba, Jordan and Mr. Ran Amir, Ministry of the Environment, Haifa, Israel). We have started
working on a conceptual ecosystem model which will consist of the final product to be utilized by the end-
users within a year of project completion.

NATO Consultant

Prof. Nikolaos Mihalopoulos, Environmental Chemical Processes Laboratory, Department of Chemistry,
University of Crete, Heraklion, Crete, Greece.
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SfP 982678
Bio-Optical Characterization of the Black Sea for Remote Sensing Applications

Project Co-Directors:  Prof. Temel Oguz, IMS, Erdemli, Turkey (NPD)
Dr. Atanas Palazov, 10, Varna, Bulgaria (PPD)
Dr. Michael Lee, MHI, Sevastopol, Ukraine
Dr. Oleg Kopelevich, SIO, Moscow, Russia
Dr. Viorel Malciu, NIMRD, Constanta, Romania

Approval Date: 12 December 2008

Effective Starting Date: 10 November 2009

Duration: 3 years, until 10 November 2012
NATO Budget: EUR 183,500

Information about the SfP Project through Internet: www.natosps.io-bas.bg

Abstract of Research

The project, within the framework of the environmental security research topic, aims at the implementation
of a tool to support remote sensing applications for the operational environmental monitoring and climate
studies in the Black Sea. This final objective is expected to be achieved through the implementation of
new models and algorithms in a processing chain for ocean colour imagery. The new models and
algorithms for the quantification of the concentration of seawater optically significant constituents (mostly
chlorophyll a, total suspended matter and yellow substance), will result from the analysis and application
of comprehensive in situ bio-optical measurements of optical properties (inherent and apparent) and
concentration of seawater optically significant constituents performed during two major oceanographic
campaigns.

Major Objectives

> To create an in situ data set of optical properties (inherent and apparent) and concentration of
seawater optically significant constituents for the Black Sea.

» To develop a new bio-optical algorithm for the determination of optically significant seawater
constituents for Black Sea environmental monitoring through Earth observing systems (mostly the
Medium Resolution Imaging Spectrometer (MODIS) onboard the NASA AQUA polar platform).

» To validate a new regional bio-optical algorithm.

» To cross-compare of regional and global bio-optical algorithms.

» To generate satellite ocean-colour products of the Black Sea freely accessible through web interface.

Overview of Achievements since the Start of the Project until 31 March 2010

> Organisation of the first kick-off meeting in November 2009, in Istanbul, Turkey.

> International bidding call for free-fall profiler purchase was realized.

» Bidding proposals were received from different vendors and were compared from the technical and
price view point. The first ranking vendor was chosen.

> “Expression of Interest” was prepared and submitted for applying for fully funded ship time on the
Bulgarian research vessel “Akademik” under the frame of the EU project EUROFLEETS “Towards an
alliance of European research fleets”.

» The agreement between ESA and ROSA, is leading to the availability of ship time (currently
envisaging the use of Romanian research vessel “Mare Nigrum”) that will be exploited in collaboration
with the NATO SfP project.

» A new spectral transparency meter is made, for future use in calibration of the Volume Scattering
Function meter during the both planning bio-optical expeditions.

» Project Internet web site was prepared and is now available under the Institute of Oceanology, BAS
web server: www.natosps.io-bas.bg

Payments through NATO Funds: EUR 7,896
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Milestones for the Next Six Months

Delivery of the free-fall optical profiler.

Test of the free-optical profiler.

Submission of the full project proposal to the EUROFLEET Scientific Review Committee.
Test of the new spectral transparency meter developed by MHI.

Training on Optical Profile Measurements and Data handling.

VVVVYVYYVY

Implementation of Results

The Institute for Environment and Sustainability of the Joint Research Centre is a major civil entity that will
make use of the outcomes of the scientific activities of this project in its processing chain for satellite
ocean colour data in view of generating more accurate remote sensing products for the Black Sea.

Other Collaborating Institutions

» Maritime Hydrographic Directorate, Romania
» Research Center of the Navy, Romania

Abbreviations:  IMS- Institute of Marine Science; |O- Institute of Oceanology; MHI- Marine Hydrophysical Institute;
SIO- Shirhov Institute of Oceanology; NMRD- National Institute for Marine Research and
Development; JRC- Joint Research Centre; NASA- National Aeronautics and Space Administration;
ROSA- Romanian Space Agency; ESA- European Space Agency
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SfP 982703
Oil Pollution Science Centre

Project Co-Directors:  Prof. Randal Gentry, University of Tennessee, Knoxville, U.S.A. (NPD)
Dr. Dmitry Kruykov, Tver Energy Management Company, Tver, Russia (PPD)
Prof. Dr. Guenter Grimmer, EVGZ mbH Zeithain, Zeithain, Germany
Prof. Dr. Vladimir Suvorov, Tver State Technical University, Tver, Russia

Approval Date: 26 April 2007
Effective Starting Date: October 2007
Duration: 3 years, until October 2010
NATO Budget: EUR 235,000

Abstract of Research

During the reporting period (Oct.2007-April 2010) all the main works were made in their entity. The OPSC
has the office and studying rooms, the analytical laboratory, the main equipment and the tutoring
programs. The training seminar for the personnel who deals with oil business in the Tver Region took
place in September 2009 and April 2010.

Some research was connected with the safety of the nature and technical systems of the Tver Region
(GIS-technologies, oil products, railway transportation etc.) The other forms of activities were connected
with the study of international experience in the field of oil pollution (training business-trips, the
international conferences and symposiums). Some equipment and furniture for OPSC TSTU have been
bought with the financial support of NATO and TSTU. The staff meeting of NPD and CPD, devoted to the
coordination of the future activities in accordance with the Project Plan, took place in spring 2009.

Maijor Objectives

Creation of the Oil Pollution Science Centre in the Tver region.
Analytical Laboratory of OPSC.

Training programs.

Status of OPSC.

Training-seminars, business-trips, publications.

Research equipment.

VVVYVYVYVY

Overview of Achievements since the Start of the Project until April 2010

» Organization of the “Oil Pollution Science Centre” (OPSC) is on the final stage.

> The Council of Tver State Technical University (TSTU) has affirmed the status of OPSC (Protocol N°2,
28.10.2009).

The office room of OPSC, situated in TSTU, has been repaired.

Analytical laboratory room of OPSC has been repaired; laboratory equipment is being installed.

Some equipment has been installed for the support of training seminar and research work (plotter and
copier).

The propaganda of opportunities OPSC is carrying out by the Department of Nature Using and
Environment.

Three Programs of additional professional study (for persons who work in the field of ecological safety)
have been adopted by the Russian Committee on the Technical Control (Rostechnadzor, Moscow)
(May 2009).

The Program of Study of the personnel dealing with oil products in the Tver Region is on progress.
Interactive information system has been installed; it includes different organizations which are involved
in the oil business in Tver Region.

Training seminar “RF Basic Laws in the field of prevention and reaction on the emergency situations”
took place at 07.09.2009 under the aegis of OPSC.

Training seminar “Technical methods and equipments for liquidation of oil spill” took place in April 2010
under the aegis of OPSC.

The investigation is carrying out on the oil products transportation risks estimation.

The participants of the Project (SfP-982703) professors Yu. Zhenikhov and V. Panov took part in the
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work of the Higher Ecological Council of the Committee on the Natural Resources and Ecology of the
RF State Duma in June 22, 2009. They delivered the report “Effect of the oil extraction building on
mires”.

Payments through NATO Funds: EUR 60,138

Milestones for the Next Six Months

To hold the training seminar “Using of different sorbents for oil products” (September 2010).

To prepare and issue the additional Studying Program for the different personnel (organizations)
connected with the oil business (August 2010).

To take part in the conferences devoted to the problems of the forecasting and preventing of oil spills.
To make a business trip to Germany to study the experience in the field of the avoidance of the
emergency situations and the field of utilization of oil contaminants (October 2010).

To make preparations for the certification of Analytical Laboratory of OPSC (February-June 2010).

To buy some analytical equipments for the Laboratory (IR-spectrometer and accessories).

Y VY

VV VYV

Implementation of Results

The different types of organizations have been established, which makes their business connected with
the transporting, the keeping and the using of oil products. There exists the real base for the holding of the
studying process according to the tutoring Programs here. The analytical and monitoring service is being
created.

NATO Consultant : N/A

Other Collaborating Institutions

- Administration of Tver Region
- Department of Nature Management and Engineer Ecology of TSTU
- The Committee of Youth Affairs (Administration of the Tver Region)

Intellectual Property (IP) Rights : N/A
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SfP 982816
Environmental Security Enhancement through and Innovative Process for Nitrogen Removal

Project Co-Directors:  Prof. Gerasimos Lyberatos, FORTH/ICEHT, Greece (NPD)
Dr. Julian Shehu, AGT, Albania (PPD)
Dr. Michael Kornaros, UPATRAS, Greece (Co-NPD).
Prof. Gamal Abou EI-Magd, El-Minia, Egypt

Approval Date: 12 July 2006

Effective Starting Date: 1 October 2006

Duration: 3 years, until September 2012
NATO Budget: EUR 290,000

Abstract of Research

The environmental conditions of selected water receptors in Albania and Egypt will be monitored year-
round. Two pilot plants achieving nitrogen removal (SBR type) through nitrate by-pass (PND process) will
be built in selected sites in the two countries. Young researchers will be trained in analysis of wastewater
and in operation of pilot plants. A mathematical model will be developed for the process and used for
optimization. The performance of the pilot plants will be assessed. A technoeconomic study will assess
the viability of this technology in the two countries. The results will be disseminated through internet,
brochures and conferences.

Maijor Objectives

» Central laboratory training of reference laboratories on microbiological 1ISO standards for drinking
water to assess the current environmental conditions of selected stressed water receptors
in Albania and in Egypt.

To assess annual variation of wastewater quality characteristics at selected sites.

Select sites for installation of pilot scale SBR plants (one in Albania and one in Egypt).

To design and commission an SBR pilot plant installed at selected site in Albania.

To design and commission an SBR pilot plant installed at selected site in Egypt.

To train two Albanian and two Egyptian young researchers.

To obtain kinetic data from the operation of SBR pilot plants in Albania and Egypt.

To assess the performance of pilot plants at the optimum operating conditions.

To develop a mathematical model calibrated using kinetic data from the operation of SBR pilot plants
in Albania and Egypt.

To develop optimal operating strategies for SBR operation based on PND-process and the particular
wastewater characteristics in Albania and Egypt.

To carry out a technoeconomic analysis of the proposed PND-process for cost-effective treatment of
municipal wastewater in Albania and Egypt.

To disseminate the project results through a public internet homepage presenting the project and the
public part of project results and through brochures describing the process and its advantages in the
Albanian and the Egyptian language as well as in English.

YV V V VVVVVVVY

Overview of Achievements since the Start of the Project until 30 September 2010

In Albania, sites for monitoring were selected and all sampling campaigns (four) were made. Analytical
equipment was purchased. The samples were analyzed. The pilot plant was installed and started
operating. In Egypt data were collected for the influent in three wastewater treatment plants, the site for
the pilot plant was selected and the pilot plant has been ordered. In Greece, pilot plant specifications were
determined, a mathematical process model was developed and young scientists from Albania and Egypt
were trained. One publication and two conference presentations have resulted from this project so far.

Payments through NATO Funds: EUR 134,036
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Milestones for the Next Six Months

Albania
» Operation and optimization of pilot scale SBR.

Egypt

Construction and commissioning of SBR Pilot Plant at EI-Minia University.

Experimental design and start up of the system.

Full operation of the system and collection of the data.

Purchase of any other equipment over 5000 EUR such as lonic Chromatograph.

Further training of the young researcher on the controlling strategy of the system and evaluation of the
experimental data.

VVVVYVYYV

Greece
> In the next six months the Greek partners will assist the Albanian and Egyptian partners in
commissioning and starting up the pilot plants and will further train Egyptian students.

NATO Consultant: N/A

Other Collaborating Institutions: N/A

Intellectual Property (IP) Rights: N/A

Abbreviations: NPD: Project Director from NATO country (Greece); PPD: Project Director from country-partner
(Albania); SFP: Science for Peace; SBR: Sequencing Batch Reactor; AGT: Agricultural University of
Tirana; EMU: Elmina University; BOD: Biochemical Oxygen Demand; COD: Chemical Oxygen
Demand; EU: European Union; UPATRAS : University of Parts, Department of Chemical
Engineering; FORTH/ICEHT : Foundation of Research and Technology/ Institute of Chemical
Engineering and High Temperature Chemical Processes
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Sap 983134
Investigating salinity and radioactivity in water resources in Morocco

Project Co-Directors:  Prof. Aver Venoms, Duke University, Durham, NC U.S.A. (NPD)
Prof. Lhoussaine Bouchaou, Ibn Zohr University, Agadir, Morocco (PPD)
Bendaoud Bouguenouch, ABHSM, Agadir, Morocco (co-PPD)
M’hamed El Fasskaoui, ABHSM, Agadir, Morocco (co-PPD)

Approval Date: 15 July 2008

Effective Starting Date: 15 October 2008

Duration: 3 years, until September 2011
NATO Budget: EUR 234,000

Information about the SfP Project through Internet: http://duke.edu/web/sfpmorocco/Home.html

Abstract of Research

Morocco is one of the most arid regions of the world and based on many IPCC climate models annual
rainfall is expected to decrease over the next few decades. With increasing demands for drinking water
and irrigation (90% of water in Morocco is used for agriculture) the water crisis in Morocco is expected to
become exaggerated. The increase in groundwater exploitation is also associated with a rapid increase of
the salinity in many of the aquifer systems of Morocco. The high salinity of groundwater has become a
limiting factor for sustainable management of the water resources, and therefore has important
implications for future economic development and social and political stability in Morocco. Water
authorities are already struggling to distribute and provide potable water to the domestic and agricultural
sectors.

This NATO project aims to investigate the groundwater quality (with a focus on the effects of salinity and
radioactivity) of four major basins in Morocco (Souss-Massa, Draa, Ziz, and Tadla) through a collaborative
effort between Duke University and University of Ibn Zohr in Agadir. This study aims to provide a
systematic analysis of geochemical and isotopic compositions of saline groundwaters from the selected
aquifers, which will help to evaluate the sources of salinity, mechanisms for salinization, as well as the first
investigation of naturally occurring radioactive nuclides in water resources in Morocco. ldentifying the
origin of salinity and radioactivity is crucial for water management, model prediction, and remediation.
This analysis will help to establish a scientifically-based water management plan with specific
recommendations for the end-users for sustainable exploitation of the water sources in the investigated
basins.

Major Objectives

> Monitor the overall salinity distribution in water resources by generating a reliable database,

> Establish a comprehensive and operational database of dissolved constituents and trace metals in
groundwater and install a Geographical Information System,

» Establish analytical facilities in Ibn Zohr University for major chemistry and radium-226,

» Evaluate the sources and mechanisms of groundwater salinization; establish geochemical tools for
discrimination of naturally occurring salinity from anthropogenic sources,

» Establish hydrogeological models for evaluating groundwater recharge, flows and salinization process
in the different aquifer systems,

> Assess the levels of naturally occurring radium isotopes (**Ra, %’Ra, %*Ra, ?*Ra) and uranium and
possible threats to the local communities who use the groundwater,

> Define the relationships between salinity, water hydrochemistry, aquifer lithology, and levels of

radioactivity in an attempt to establish a prediction tool for radioactivity in water resources,

» Investigate the potential alternative water resources for substituting existing groundwater resources in
the Souss-Massa basin; evaluate the suitability of saline groundwater as a source for reverse osmosis
desalination; and assess the suitability and sustainability of using fossil and geothermal waters as
alternative water sources,

» Work with end-users from the Souss-Massa basin for implementation and establishing alternative
water management practices including remediation of the water quality in the basin and continuation
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of exploitation under salinization conditions,

Establish a scientifically-based water management model for sustainable exploration of water
resources in the Souss-Massa basin; investigate the applicability of this model given the socio-
economic and political constraints.

Overview of Achievements since the Start of the Project until 30 September 2010

>

A\ 7

\ 7

Training of PPD team on operation of RAD-7 radium measurement device completed December
2008;

Purchase and installation of RAD-7 radon detector for use by PPD team;

Field sampling of Tadla, Draa, Ziz and Souss-Massa Basins: December 2008, May 2009, January
2010, April 2010, May 2010, and June 2010;

Continual sample analysis and evaluation from January 2009 through the present (September 2010);
Presentations of findings at three conferences: Geological Society of America October 2009-Nathaniel
Warner, Seawater intrusion Meeting June 2010- Tarik Tagma, Goldschmidt June 2009- Lhoussaine
Bouchaou and Avner Vengosh;

Training of PPD team members Tarik Tagma and Zineb Lgourna on the use of laboratory equipment
and methods at Duke University November-December 2009.

Payments through NATO Funds: EUR 87,725

Milestones for the Next Six Months

>

>
>
>

Presentation of initial salinity and radioactivity sampling results from the Tadla Basin at the American
Geophysical Union Annual Meeting, San Francisco CA, USA (December 2010)

Sample analysis and evaluation of Tadla, Draa, Souss-Massa, and Ziz Basins (October 2010-May
2011)

Purchase, training, and use of the portable stable-isotope analyzer.

Preparation of peer-reviewed journals for publication (October 2010-May 2011)

Implementation of Results

A meeting with the end-users took place in March 2010 in which the initial results of sampling were
distributed. These results (including maps of salinity and radioactivity) were used to facilitate discussions
on future field sampling missions and focus the analysis efforts. End-users from the National Office of
Drinking Water (ONEP) Agadir and the Regional Office of the Agricultural Development of Souss-Massa
(ORMVASM), attended this meeting.

NATO Consultant : N/A

Other Collaborating Institutions : N/A

Intellectual Property (IP) Rights : N/A

Abbreviations: ABHSM: Hydraulic Agency of Souss-Massa Basin ; ONEP: National Office of Drinking Water ;

ORMVASM: Office of the Agricultural Development of Souss-Massa ; NPD: NATO Country Project
Director ; PPD: Partner Country Project Director
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SfP 983368
Assessment and Monitoring of Desertification in Jordan using Remote Sensing and Bioindicators

Project Co-Directors: ~ William Nickling, GU, Guelph, Canada (NPD)
Jawad Al-Bakri, UOJ, Amman, Jordan (PPD)
Hani Saoub, UOJ, Amman, Jordan
Mohammad Salahat, HU, Zarga, Jordan
Saeb Khresat, JUST, Irbed, Jordan

Approval Date: 3 December 2008
Effective Starting Date: 28 March 2009

Duration: 3 years, until March 2012
NATO Budget: EUR 251,500

Abstract of Research

This project contributes to Jordan’s efforts to combat desertification and to assess the existing agricultural
resources in terms of degradation. The project aims to implement the contemporary tools of remote
sensing and GIS modeling to identify and select bioindicators for assessment and monitoring of
desertification. Work on the project commenced in March 2009 and with completion expected in March
2012. During the last 18 months, several milestones and deliverables were achieved. The activities of the
project were primarily focused on: 1) the development of instrumentation, 2) capacity building and training,
3) collection and analysis of ground data and 4) analysis of current and historical satellite images. The
main outputs were the collection of spectral reflectance measurements by a handheld radiometer for more
than one hundred sites having different soil and surface cover. In addition, existing and historical land use
changes in the study area (Yarmouk basin) were carried out using satellite images for years 1992, 2002
and 2009. Soil and vegetation samples have been collected at representative sites and were analyzed.
Digital maps for soil properties and vegetation cover and biomass were produced in GIS format. Data of
groundwater quality was also collected and entered in GIS format and a map for groundwater salinity was
produced. Daily weather data and MODIS images were processed to derive drought maps represented by
EWSI. Training was carried out for end users, young researchers and co-directors in Canada and in
Jordan to help develop skills and tools for the modeling and mapping of wind and water erosion and to
analyze and interpret RADARSAT images for the mapping of soil moisture and drought. Future training
sessions will be carried out in Jordan and in Canada to improve the capabilities of end users and young
researchers. All the data sets and GIS maps are currently in the process of analysis and interpretation for
further modeling of desertification and for dissemination through scientific publications.

Maijor Objectives

» Selection of appropriate indicators of soils, vegetation and remote sensing data that are indicative of
desertification.

> Assess of the potential of wind and water erosion in the study area as important indicators of
desertification.

» Transfer the resulting integrated approach of desertification assessment to decision and policy.

Overview of Achievements since the Start of the Project until 31 March 2010

» Purchase of most instruments and equipments for GIS lab at UOJ, in addition to multispectral
radiometer and soil moisture sensors.

Collection of Ground data of soil and spectral reflectance for more than 100 sites.

Mapping of existing and historical land use/cover of the study area.

Analysis of MODIS derived NDVI and production of base map for the main vegetation types in the
study area.

Training of end users and young researchers at the University of Guelph in Canada and at the
University of Jordan in Amman.

Training of the PPD on the use of polarimetric RADAR data and their analysis for agricultural
monitoring.

» Kickoff meeting in October 2009 in Amman with participation of end users.

YV VVV
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Generation of digital soil maps in GIS formats.

Analysis of groundwater salinity based on spatial distribution.

Preparation and analysis of MODIS images and weather data to derive maps of EWSI.
Collection and preparation of data for modeling soil erosion by wind.

VVVY

Payments through NATO Funds: EUR 116,708

Milestones for the Next Six Months

Carrying out the part of soil erosion models.

Purchase and installation of remaining instruments.
Purchase of instruments required for vegetation sampling.
Analysis of RADARSAT images.

Scientific publications.

YVVVY

Implementation of Results

The end users will continue to be involved in all main activities of the project and will be trained on the
different aspects of modeling and assessment of desertification. Also, all results will be transferred to end
users who will be involved in implementing the country’s strategy and action plan to combat
desertification. The key end users of the project are:

- National Centre for Agricultural Research and Extension, Baga’a, Jordan. Participants are: Dr Ghada
Naber, Eng. Safa Mazahreh, Eng. Muna Saba.

- Ministry of Environment, Amman, Jordan. Participants are: Eng. Hussein Shahin, Eng. Raed Bani Hani,
Eng. Ahmad Shahin.

NATO Consultant : N/A

Other Collaborating Institutions

- Badia Research Program (BRP) which is a UNCC funded program to rehabilitate degraded rangelands
of Jordan. Key Participants are: Dr Marwan Suifan.

- Jordanian Society for the Desertification Control and Badia Development. Key participant: Eng. Nasser
Abu Rumman.

Intellectual Property (IP) Rights : N/A
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SfP 983057
Radioactive Contamination of the Territory of Belarus in the Polessie State Radiation-Ecological
Reserve

Project Co-Directors:  Per Strand, NPRA, Oesteraas, Norway (NPD)
Yuri Bondar, PSRER, Khoiniki, Belarus (PPD)
Galina Sokolik, BSU, Minsk, Belarus
Valery Kashparov, UIAR, Kiev, Ukraine
Olga Zhukova, RCRCM, Minsk, Belarus
Aliaksandr Navumav, IRB, Gomel, Belarus
Lindis Skipperud, NULS, Aas, Norway

Approval Date: 9 April 2008

Effective Starting Date: 9 June 2008

Duration: 3 years, until April 2011
NATO Budget: EUR 300,000

Information about the SfP Project through Internet: http://polessie.net/

Abstract of Research

The initial stage of the work will involve the thorough analyses of archived material on contamination
levels in order to provide a comprehensive overview of information that is currently available, where data
deficiencies lie and thus develop strategies to mitigate these problems. Providing more rigorous field
sampling and analytical methods to ensure harmonization between groups conducting the work and
quality of the data being generated, is one important goal of this project. Detailed Maps showing the levels
of radioactive contamination will be produced using geostatistical methods. A key task will be to
harmonize data on the Belarusian and Ukrainian sides of the border. Within the project, the physico-
chemical forms of radionuclides present in the contaminated areas will also be determined. In this way
sensible prognoses can be made in relation to the mobility of radioactive contaminants in the environment
and the potential risk to man and the environment from exposures can be evaluated. Furthermore, models
will be developed to allow simulations to be made of extreme events, notably for large fires and trans-
boundary transport of contaminants via streams and rivers.

Major Objectives

» Develop uniform procedures and methods for sampling and the determination of radioactive
contamination within the designed study area.

> Collate archived information on levels of "¥’Cs, *Sr and #*#*°Pu, **'Am in soil and water within the
Chernobyl NPP exclusion zone (Belarusian part).

> Determine the density of contamination with "*'Cs, ®Sr, plutonium isotopes, %*'Am through field work

and measurement of new sample (soil, sediments, water, plants) within the Khoiniki and Bragin

District in the PSRER and estimate trans-boundary (Belarus-Ukraine) transfer of radionuclides via

water transport.

Identify physico-chemical forms (particles, sequential extraction) for the different radionuclides in soil

and sediments.

Examine the mechanisms of radionuclide inclusion in natural food-chains through the collation of data

on accumulation in plants and animals. Biological effects in biota will be documented where possible.

Create a database and build digitized maps of radioactive contamination, and combine sampling and

mapping data with similar results on the Ukrainian side.

Improve models for ¥Cs and sy migration in the terrestrial landscapes (soils) of the exclusion zone

and its vicinity.

Compile data on extreme natural phenomena and other factors affecting the transport of

radionuclides, and simulate (using a decision support system) their flows from the contaminated zone

within Belarus as well as trans-boundary transport to the Ukraine during unfavorable natural and man-

caused conditions.

Y
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Overview of Achievements since the Start of the Project until 30 April 2010

Extensive soil sampling has been competed in the project in conjunction with detailed analyses of
radionuclides including '*'Cs, *°Sr and transuranic radioisotopes. From this and other information, soil
contamination densities have been calculated. Gamma air kerma rates have also been characterized
extensively. Numerous plant and animal samples have been collected and measured for their radionuclide
content allowing a robust set of transfer factors to be derived fro plants in relation to particular
environments within the Chernobyl exclusion zone. The measurements made for mammals have allowed
internal distribution of radionuclides to be determined. For the aquatic environment, numerous water and
deposited bottom sediments have been sampled and analyzed. Distributions of radioactive contaminants
in soil have been investigated and the behavior of radionuclides commented on, and the transfer of
contaminants to aquatic vegetation has been discussed in the context of ecological niche and seasonality.
Sequential extractions have been employed in order to consider the physicochemical form of
radionuclides. Such information has been placed within the context of fuel particle weathering rates and
has been used to inform research concerning the actual and potential migration of radionuclides in soil.
Databases have been developed and geo-statistical methods have been applied providing the basis for
the development of detailed contamination maps. Finally, theoretical models are being developed to
forecast the efflux of **’Cs, *Sr from the exclusion zone to Ukrainian territory notably in relation to wildfire-
atmospheric transport. In this case a probabilistic model has been developed to predict the long-term and
large scale consequences of radionuclide dispersal following forest fires. Results show the potential for
radiocaesium to be transported over relatively long distances compared to plutonium. Migration of
radionuclides in soils is also being modeled and a conceptual model to simulate the behavior of
radionuclides in a river system has been developed. The collation of meteorological and hydrological data
that may be of importance in the modeling activities has been undertaken within the framework of the
project.

Payments through NATO Funds: EUR 197,785

Milestones for the Next Six Months

End of sampling of soil, vegetation and animals in territory PSRER.

End of gamma spectrometry and radiochemical analyses under the contents of radionuclides in
samples.

Filling of database by meteorological, hydrological data and results on radioactive pollution of territory.
Carrying out of calculations on the developed models of trans-boundary migration.

Modeling and forecast construction on carrying over radionuclides by water and air way.

Construction of maps of pollution of the inspected fragments of territory of reserve.

The analysis of data and preparation of scientific publications by results of project performance.
Presentation of results of the project to the end users.

Preparation of the final report.

VVVVVVY VY

Implementation of Results

The following end users were identified in the original project description: Department of Liquidation of
Consequences of the Catastrophe at the Chernobyl NPP of the Ministry of Emergency Situations
(Belarus); National Academy of Sciences of Belarus; Ministry of Environment Safety and Natural
Resource (Belarus). These groups have not yet been contacted regarding the project results because the
project has only recently began.

NATO Consultant : N/A

Other Collaborating Institutions : N/A

Intellectual Property (IP) Rights : Not applicable at this stage of the project

Abbreviations: PSRER: Polessie State Radiation-Ecological Reserve
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SfP 983311
Remediation processes in uranium and other mining explorations

Project Co-Directors:  Ruth Pereira, University of Aveiro, Aveiro, Portugal (NPD)
Mohamed Ksibi, Lab. Water, Energy and Environment LR3 (ENIS), Sfax, Tunisia
(PPD)
Abdelmajid Haddioui, University of Sultan Moulay Slimane, Beni-Mellal, Morocco
José Sousa, IMAR-CIC, University of Coimbra, Coimbra, Portugal
Jorg Rémbke, ECT Oekotoxikologie, GmbH, Flérsheim am Main, Germany

Approval Date: 14 November 2008
Effective Starting Date: 1 March 2009

Duration: 3 years, until March 2012
NATO Budget: EUR 294,500

Abstract of Research

Great amount of wastes rich in metals and radionuclides, which can be dispersed into surrounding lands
and water resources, are the major concern posed by ore exploration areas worldwide. Whenever as
possible, the mitigation of risks, the recovery of landscape and of land uses has been carried out through
highly expensive engineered based methods, difficulty supported by national governments and private
companies. More recently, phytoremediation has been suggested as the most eco-friendly solution,
however few reports exist describing the success of such methodology when applied in large-scale
scenarios, probably related with difficulties to maintain the healthy growth of plants on contaminated soils.
Hence the exploration of relationships between plants and bacteria growing on the rhizoplane and
endorhizosphere could be a promising strategy to overcome mail difficulties found until now. We have
hypothesized that the inoculation of new plantlets with metal resistant strains of bacteria or mobile
elements (plasmids) carrying genes of metal resistance, previously isolated from plants already living in
contaminated areas, will be able to grow on health conditions on contaminated soils from uranium and
other mining areas, and to contribute for metal immobilization on their tissues. To test this hypothesis this
proposal describes several tasks that will be carried out in three contaminated sites: in the vicinity of a
phosphogypsum pile in Sfax, Tunisia; an iron mine in Ait Amar Morocco and in a uranium mine in Cunha
Baixa, Portugal. The project will culminate with the validation of the ability of inoculated plantlets to grow
on contaminated soils, both under laboratorial and field conditions.

Major Objectives

» To characterize the rhizoplane/endorizhosphere bacterial communities and isolate mobile genetic
elements (plasmids) involved on metal resistance of hyperaccumulating plants from study sites.

» To inoculate the roots of small plantlets from selected species with bacteria endophytes and assess
their ability to promote plant growth in contaminated soils, under green house and in situ experiments.

> To assess the effectiveness of successfully grown plants in promoting the mitigation of soil toxicity to
soil microorganisms and invertebrates.

» To propose a new approach for reforestation and subsequent remediation of contaminated areas.

» To contribute for young scientists solid training through the offer of experiences with all the research
teams involved.

Overview of Achievements since the Start of the Project until 30 September 2010

Since the beginning of the project endophytic and rhizoplane bacteria resistant to metals were already
isolated from plants living in the three mining areas under study, in Portugal, Tunisia and Morocco. The
characterization of these bacteria and their resistance to metals is being evaluated. This task is delayed
because of the many isolates that were obtained from different plant species living in the contaminated
soils. Meanwhile, three species are being selected for being used in the phytoremediation. Researchers
are testing the tolerance of Fraxinus andustifolia and Salix atrocinerea to soils contaminated by the
uranium mine waters. Pinus halepensis and Quercus suber are potential species for Tunisia and Morocco
contaminated areas.
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The training of young researchers and their mobility has been intensified; master degree, PhD students
and a post-doctor from Tunisia, Morocco and Portugal are actively participating in the project. Publications
are a little bit delayed, since it was necessary to repeat metal analysis for Tunisian soils. Nevertheless, the
first two papers are being prepared and are previewed before the end of the year.

Payments through NATO Funds: EUR 97,983.38

Milestones for the Next Six Months

» Finalization of the characterization of isolates and identification of metal resistant bacteria/plasmids
through BOX PCR and 16S rRNA gene sequence analysis.

» Young scientists training in Aveiro, Coimbra and Flérsheim laboratories.

» Plant species will be already selected for being inoculated with bacteria and used for
phytoremediation. This will be accomplished after testing the tolerance of these plants to
contaminated soils, measuring several physiological plant parameters.

» Further the evaluation of the role of contaminated soil in changing the microbial community of plantlets
exposed to soil will also be under evaluation.

» A scientific paper about tier 1 of the risk assessment process will be prepared for submission to an
international journal. A review paper about phytoremediation methodologies is also in preparation.

» Abstracts will be submitted to international meeting for the divulgation of data and of the project.

Implementation of Results

The researchers from Portugal have already presented the project and main results attained till now to the
company responsible by the mine areas. They are very interested and they offered the possibility of
testing the viability of inoculated plants under field situation, reserving an area, near a uranium mine, for
this purpose. Further all the co-directors will be responsible for a new workshop in Tunisia, which will be
especially attended by technicians and managers from industrial areas. The aim of this workshop is to
divulgate the project and to intensify communication with end-users.

NATO Consultant : N/A

Other Collaborating Institutions

Potential End-users: - Commune Rurale de Beni Ouakil
Province de Béni Mellal, Royaume du Maroc
- Association Oralité, Conte pour I’ Amitié, le Dialogue et le Dévelopment,
Béni Mellal, Maroc
- EDM, Empresa de Desenvolvimento Mineiro, SA
R. Sampaio e Pina, 1-5° Esq°®, 1070-248 Lisboa, Portugal
http://www.edm.pt/html/bemvindo.htm
- Société D’ Etudes et d’ Aménagement des Cétes Nord de la Ville de Sfax
SEACNVS, 11 Rue Zamakchari, Cité el Maaref El Bosten, 3002 Sfax
Tel : +216 74 437 352 | Fax : +216 74 437 362
- Cotusal, Sfax
Route De Gabes Km 1 Route De Sidi Salem, 3018 Sfax
Tel : +216 71 347 666 / 74 467 521 | Fax : +216 71 349 861 / 74 467 100

Intellectual Property (IP) Rights : N/A
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SfP 981438
Phenols of industrial wastewaters: detection, conversion, degradation

Project Co-Directors: ~ S.H. Anastasiadis, Foundation for Research and Technology, Hellas, Heraklion,

Crete, Greece (NPD)

A.R. Khokhlov, Moscow State Univ., Moscow, Russia (PPD)

A. Eisenberg, McGill University, Montreal, Quebec, Canada

L.M. Bronstein, Nesmeyanov Inst. Of Organoelement Compounds, Moscow,
Russia

E.M. Sulma, Tver State Univ., Tver, Russia

K. Zhubanov, Research Institute of New Chemical Technologies & Materials,
Almaty, Republic of Kazakhstan

S. Tkachov, Center of Water \technologies, Moscow, Russia

M. Nauryzbaev, Authorised Centre of Physiochemical, Methods of Analyses of
Kazakh National al-Farabi University, Aimaty, Republic of Kazakhstan

Approval Date: 20 July 2005

Effective Starting Date: 1 November 2005

Duration: 5 years, until 30 October 2009
NATO Budget: EUR 326,000

Information about the SfP Project through Internet: http://polly.phys.msu.ru/en/projects/SFP981438/

Major Objectives

>
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Development and optimization of a novel two-zone filter-reactor with fixed bed catalyst for CWAO and
biocatalyst for elimination of phenols from industrial wastewater.

Achievement of water purification from phenols below 0.5 ppm (the legal permissible phenol
concentration) via their complete conversion to non-hazardous compounds.

Synthesis and characterization of highly efficient nanoparticulate catalysts based on nanostructured
polymers for CWAO of phenols.

Synthesis of novel copolymers and networks based on acidichromic molecules for sensor
development.

Development of biocatalyst providing conversion of residual phenols to non-hazardous polymers.
Development of alternative catalyst-sorbents for absorption and transformation of phenols to non-
hazardous humic acid-like polymers.

Implementation of the technology of filter-reactor fabrication, testing and marketing by the end-user.

Overview of Achievements since the Start of the Project until April 2010

VV YV VVVYVY
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A series of triblock copolymers has been synthesized.

Investigation of the micellar characteristics of the PHEGMA-b-PDEAEMA diblock copolymers.
Synthesis of the photochromic monomers.

Pt NPs were synthesized in the MM-HPS matrix and tested in the phenol CWAOQO revealing at least
1.6-fold increase of activity compared to commercial catalysts.

Ce, Ce-Ti, Ce-Cr and Ce-Mn compound NPs have been synthesized in MM-HPS and studies in
CWAO at normal and high pressure.

Metallation of triblock copolymers with Pt compounds has been carried out.

Conditions for chitosan deposition on Al,O; were developed; Pt and Pd NPs were formed in PE
ultrathin layers deposited on the Al,O3 surface and investigated in phenol CWAO.

The kinetics of phenol CWAO was investigated for Pt NPs formed in MM-HPS.

Native peroxidase was extracted and purified from horse radish: HRP was immobilized onto thin
chitosan film deposited on the alumina, silica, and ion exchange resin surface and studied in
biocatalytic phenol oxidation; stability, activity and selectivity of oxidation was determined

The kinetics of phenol oxidation with H,O, using HRP was investigated.

Efficient procedure for humic acid extraction from natural coal is developed.

Phenol oxidation using humic acid based catalysts was performed.

Structure of the humic like polymers is investigated.
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Influence of the ultrasound treatment on phenol oxidation was studied.

Influence of the UV irradiation on phenol oxidation was studied.

Main principles for design of two-zone filter-reactor were developed.

Pilot scale testing of a catalytic zone of a two-zone filter-reactor was performed by using the most
active Pt catalyst.

Pilot scale testing of a catalytic zone of a two-zone filter-reactor was performed by using the most
active biocatalyst.

Pilot scale testing of a two zone catalytic reactor was performed using simultaneously the most active
catalyst and biocatalyst.

Pilot scale testing of alternative phenol oxidation with a pilot scale reactor was performed using the
most optimal conditions.

Y V V VYVVYV

Payments through NATO Funds: EUR 286,342

Milestones for the Next Six Months

» Optimization of humic polymer extraction process from coal and peat.

> Investigation of the influence of a humic acid type and metal type on the efficiency of the catalysts.

» Optimization of the pilot reactor system of alternative phenol oxidation with UV irradiation and
ultrasound treatment.

> Development of the pilot scale two-filter reactor with alternative phenol oxidation process.

Implementation of Results

The end-users of this project are the Center of water technologies, Moscow, Russia (a representative is
Mr. Tkachov) and Authorized Center of Physiochemical Methods of analyses of Kazakh National al-Farabi
University, Ministry of Science and Education of Kazakhstan (a representative is Prof. M. Nauryzbaev).
The industrial end-user carried out the work to study the two-zone filter-reactor design, its hydrodynamic
parameters for normal functioning and tests of most active, selective and stable catalysts and biocatalysts
were performed in two-zone filter-reactor. The environmental end-user developed the HPLC methodology
of low phenol concentration determination which satisfies the legal Russia State Standard. Active
involvement of the end-users from the beginning of the project ensures the success in the implementation
of the end-results.

Collaborating Institutions

Institute of Electronic Structure and Laser, Foundation of Research and Technology — Hellas, Heraklion,
Crete, Greece; Moscow State University, Moscow, Russia; McGill University, Montreal, Quebec, Canada;
INEOS, Moscow, Russia; Tver State University, Tver, Russia; Center of Physicochemical Methods of
Analyses of Kazakh National al-Farabi University, Ministry of Science, Research Institute of New Chemical
Technologies & Materials, Almaty, Republic of Kazakhstan.

Abbreviations:  CWAO: catalytic wet air oxidation; GC: gas chromatography; HPLC; high performance liquid
chromatography; HRP: horseradish peroxidase; MM-HPS: micro/macroporous hypercrosslinked polystyrene; PE:
polyelectrolyte
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SfP 981674
Preventive and Remediation Strategies for Continuous Elimination of Poly-Chlorinated Phenols
from Forest Soils and Ground Waters

Project Co-Directors:  Dr. Cristina Silva Pereira, Oeiras, Portugal (NPD)
Prof. Abdennaceur Hassen, Hammam Lif., Tunisia (PPD)
Prof. Mohamed Blaghen, Casablanca, Morocco (Co-Director)
Prof. Andrew Hursthouse, Paisley, U.K. (Co-Director)
Prof. Valeria Mazzoleni, Piacenza, Italy (Co-Director)

Approval Date: 30 June 2006

Effective Starting Date: 1 January 2007

Duration: 3 years, until January 2010
NATO Budget: EUR 311,000

Information about the SfP Project through Internet:
http://www3svil.unicatt.it/pls/unicatt/consultazione.mostra_pagina?id_pagina=15702

Abstract of Research

The project focusing on preventive and remediation strategies for continuous elimination of poly-
chlorinated phenols from forest soils and ground waters, identifies a critical problem, which correlates the
cork taint defect in bottled wines with the occasional, yet probable, presence of PCP in Quercus suber
forest. Additionally, Mediterranean cork slabs have been frequently found to contain PCA, which is a
common fungal metabolite of PCP. Although legal restrictions on PCP use are widely applied, they have
not lead to its elimination from the environment. It is vital to identify the existence of alternative routes for
PCP formation and contamination. The intrinsic health and environmental hazards of PCP justifies the
need to develop throughout research data which aims to understand the contamination status of oak
forests. Countries in the Mediterranean region are located in areas sensitive to rapid changes in the
demand for water. Control and elimination of dangerous pollutants in agro-forestry soils may be the
principal mode by which groundwater quality is ensured. The collaborative research undertaken by the
project partners will attempt the detailed characterization of the chemical status (localized, diffuse and bio-
accumulated) and the endogenous microbial biodiversity of selected Mediterranean forests. It will define
potential counter-measures to fight forest pollution, advising alteration of regulatory policies and the
suggestion of scientifically based remediation strategies, thus contributing to the preservation of forest
natural ecosystems, forest sustainability and to the welfare of populations. The effect of specific
environmental factors (climatic, substrate/toxic availability, etc.) on the mineralization ability of the
endogenous consortium will be studied as to identify key bio-stimulating factors, which may favour on-site
application of remediation strategies.

Major Objectives

» Study of the actual legislation and management habits applied to Mediterranean forests identifying
critical sources of pollution.

» Definition of representative sampling strategies, which may be used to continuously screen the
seasonal regression of forest pollution. Oak forest will be used as case study and in Northern Italy an
Oak forest will be exploited as negative control (negligible levels of PCPs is expected).

» Identification and quantification of PCPs (poly-chlorinated phenols) classes found dispersed in

Mediterranean and European oak forests (at different soil depths, ground waters and sediments).

Distinguish between localized and diffused pollutants, but the presence of other chemical

contaminants (pesticides and wood preservative related) will be characterized in the samples

collected from Mediterranean forest soils.

Absorption and bioaccumulation of main pollutants in forest sub-products.

Characterization of the natural soil and sediment microbiota (effect of pollutants in the microbial

diversity of pollution affected ecosystems).

Microcosm experiments of pollutant natural attenuation processes.

Moulds aerobic ability to perform intrinsic mineralization either as a pure or a mix of cultures.

Bacteria aerobic/anaerobic co-metabolic reaction of main identified pollutants.

VVV VY
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> Implementation of on-site remediation strategies.
> Knowledge transfer to authorities and agroindustries.

Overview of Achievements since the Start of the Project until 30 October 2010

» Characterization of most probable sampling oak forest areas.

> Selection of ISO methodologies and revised methods (optimized by NPD and British teams) to spread
among all partners for executing the analysis.

Collection of some soil samples: 1* systematic sampling (coordinated b Prof. Nadhira).

Soil sample distribution and analysis by the different teams as to identify team technical abilities, main
technical constrains and sample stability and homogeneity requirements.

Preliminary development of the methodologies to evaluate PCP decay in simulated soils (Portugal and
Italy).

Publication/divulgation of the proposal results

2" meeting in Sardinia

Planned 1% sampling in Sardinia and 2 sampling in Tunisia.

Major sample deviations analytical results identified and strategies developed for solving PCP
analysis

Selection of chemical reference soil material to add to the soil immediately after sampling (control
sample stability) and to be used to verify analytical methods’ homogeneity among teams

» Planning period in Portugal and UK was planned for Morocco PhD student.

VVVYVY VYV VY
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Payments through NATO Funds: EUR 214,916 (+19,761 for 50% remaining cost equipment
acquisition-Tunisia)

Milestones for the Next Six Months

» Distribution of a new round of soil sample collected at Sardinia (June) and at Tunisia (before
September) forest by all partners

> Revise the soil status and identify data discrepancy

» Start-up the web-page (UCSC will coordinate this)

> 3¢ project meeting to be held in Morocco during October

Implementation of Results

Proposal execution is mainly related to the sampling (1St systematical sampling in 6 different oak forest
spots) and the subsequent analysis of soil samples by different teams. First round of analyses was
completed and data discrepancy origin was in most cases identified. Methods are further standardized,
reference materials selected, one key leader for each task was designated in each team, new sampling
(Sardinia and Tabarka) will be executed under UK monitoring to guarantee higher systematization in the
sampling collection and distribution. First microbial isolated present a moderate tolerance to PCP and are
therefore interesting to proceed with the bioremediation studies using the soil simulation experiments.
PCP quantification is being a major challenge most probably because PCP forms and adduct with humic
acids which does not dissociate easily. A strategy to verify this was developed and is being executed.
However, PCP preliminary results identified in Tunisia soil suggest risk to the environment and health.
This needs to be verified before values are indicated.

Abbreviations: PCP, pentachlorophenol; PCA, pentachloroanisol; 1SO, International Organisation for
Standardization; NPD, NATO project director; PPD, partner-country project director
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SfP 982812
Inventory, Monitoring and Analysis of Obsolete Pesticides in Armenia for Environmentally Sound
Disposal

Project Co-Directors:  Prof. Dr. lvan Holoubek, RECETOX, Masaryk University, Brno, Czech Republic
(PPD)
Dr. Anahit Aleksandryan, Ministry of Nature Protection, Yerevan, Armenia (NPD)

Approval Date: 9 April 2009

Effective Starting Date: 12 April 2009

Duration: 2 years, until April 2011
NATO Budget: EUR 213,000

Information about the SfP Project through Internet: not yet

Abstract of Research

Problems relevant to waste management, including obsolete pesticides, polychlorinated biphenyls

(PCBs)-containing oils, etc. are of priority, urgency and importance for Armenia.

The complexity of resolving these problems is aggravated by the fact that in Armenia there are lacking

specialized sites for toxic waste treatment/decontamination of toxic waste, industrial facilities for

processing and destruction of hazardous wastes. No specialists trained/qualified in this specific area are

in place.

Proceeding from the above mentioned, in order to ensure environmental security the main objective of

this Project is a study on the environmental situation, pesticides-associated risk for human health and the

environment and elaboration of scientifically grounded recommendations on minimizing the their risks and

the unfavorable impact to human health and the environment.

The following tasks should be set forth and resolved for achievement of the stated goal:

- Inventory taking on expired pesticides stocks at the territory of the Republic of Armenia and
mapping of potentially highly polluted sites.

- Establishing a laboratory with specialized personnel on environmental analysis.

- Monitoring on residual amounts of pesticides in environmental media (soil, surface waters), food
stuffs and biomedia.

- Strengthening the current status of technical basis for analytical investigation.

- Obsolete pesticides risks assessment/reduction to ensure environmental security.

Major Objectives

In order to ensure pre-requisites of environmental security and conditions for environmentally sound

management of hazardous waste, including that of obsolete pesticides it is necessary to perform the

following:

Arrangement and taking inventory on obsolete pesticides at the territory of Armenia.

Establishment of an accredited analytical laboratory for identification and determination of pesticides

and other chemicals in environmental media, food-stuffs and biomedia.

Training and re-training specialists to perform analytical studies.

Identification of obsolete pesticides.

Monitoring on residual amounts of pesticides in environmental media (soil, surface waters) and food-

stuffs, biomedia.

Assessment of risks posed by pesticides to human health and the environment.

Elaboration of scientifically substantiated recommendations on minimizing the risks and

environmentally sound disposal of obsolete pesticides in order to ensure environmental security of the

general population.

> Arrangement and holding trainings/workshops for different target groups (decision-makers, managerial
staff, officials, workers, farmers, etc.), women, children and less educated persons on issues relevant
to hazards and risks, assessment of risk connected to pesticides.

Y V
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Overview of Achievements since the Start of the Project until 30 April 2010

Activities in the evaluated periods:

» Preparation of technical specifications for the equipment tender.

» Training of young specialist — preparation of participation on the RECETOX Summer School, Brno,
CR 2010.

Payments through NATO Funds: EUR 11,063.86

Milestones for the Next Six Months

> Preparation of the establishment of accredited analytical laboratory.
> Training courses on the specific aspects of the project.
» Standard operation procedures for sampling and analysis.

Implementation of Results

Country users were informed about all project goals, steps and outputs during the Inception Workshop
and will be continuously informed about the project progress.

NATO Consultant : N/A

Other Collaborating Institutions : N/A

Intellectual Property (IP) Rights : N/A
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SfP 983056
Destruction of Pesticides using Thermal Plasma Technology

Project Co-Directors:  Prof. Dr. Guido Van Oost , Ghent University, Ghent, Belgium (NPD)
Prof. Siarhei Zhdanok, HMTI, Minsk, Belarus (PPD)
Dr. lhar Khvedchyn, HMT]I, Minsk, Belarus (Co-Director)
Dr. Valiantsin Fedenya, RUE Bel SRC, Minsk, Belarus (Co-Director)
Dr. Milan Hrabovsky, Institute of Plasma Physics, Prague, Czech Republic
(Co-Director)

Approval Date: 6 February 2009

Effective Starting Date: 6 February 2009

Duration: 2 years, until February 2011
NATO Budget: EUR 270,000

Information about the SfP Project through Internet: http://sfpp.itmo.by http://ecoinfoby.net/inter.php

Abstract of Research

Previous project preparation and development of the proposal on the experimental unit for the plasma
chemical treatment of pesticides was done. Engineering specifications for the experimental unit for the
plasma chemical treatment of pesticides were designed. The Experimental unit for the plasma chemical
treatment of pesticides was fabricated. Automation system was designed. Plasma set tests were
conducted.

Groundwater samples at Brest site, soil and groundwater samples at Petrikov site were taken. Dedicated
web-page was designed.

Major Objectives

» Fabrication of experimental unit for plasmachemical treatment of pesticides.
» Developing of plasmachemical technology of pesticides treatment.
» Assessment of environmental impact from obsolete pesticides stockpiles.

Overview of Achievements since the Start of the Project until 30 September 2010

Proposal on the experimental unit for plasmachemical treatment of pesticides was designed.
Engineering specifications for the experimental unit for plasmachemical treatment of pesticides were
designed.

Experimental unit for plasmachemical treatment of pesticides was fabricated.

Automation system was designed.

Plasma set tests were conducted.

Groundwater sampling at Brest site.

Soil and groundwater sampling at Petrikov site.

Design a dedicated web-page.

VVVVVY VY

Payments through NATO Funds: EUR 157,793

Milestones for the Next Six Months

Experimental unit for pesticides treatment fabrication and automation.

Study of efficiency of experimental unit for plasmachemical treatment.

The unit testing with various pesticides.

Develop of practical recommendations for plasmachemical treatment of pesticides.
Develop proposal on the pilot plant.

Drilling wells for deep sampling.

Purchase of special equipment, laboratory materials.

Analyzing pesticide and soil samples taken from burials.

VVVVVVYVYY
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Implementation of Results

The final result of the project implementation in the Republic of Belarus will be the establishment of a
technical basis for the implementation of the Stockholm Convention commitments and POPs handling
requirements (some groups of pesticides relate to POPs). It will allow liquidating directly the two out-of-
use pesticide burial places endangering the health of the population. The results of the research will be
used by the Ministry of Nature Resources and Environment Protection to liquidate obsolete pesticides
burial places and clean polluted sites. The experience of Belarus may be valuable for other countries.
Taking into consideration the global character of the problem neighbor countries and the international
community in the whole will get a reduced environmental risk.

The End-users:
Mailing address: The Ministry of Nature Resources and Environment Protection of the Republic of
Belarus, 10 Kolektornaja str., Minsk 220048, Belarus

NATO Consultant : N/A

Other Collaborating Institutions : N/A

Intellectual Property (IP) Rights : N/A
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SfP 982167
New Technology for Seismic Resistant Construction

Project Co-Directors:  Prof. Dr. Polat Gilkan, METU, Ankara, Turkey (NPD)

Prof. Dr. Elchin Khalilov, SRIPSE, Baku, Azerbaijan (PPD)

Approval Date: 30 June 2006

Effective Starting Date: 1 September 2006

Duration: 4 years, until September 2010
NATO Budget: EUR 300,000

Information about the SfP Project through Internet: http://www.sfp-982167.org

Abstract of Research

This project is targeted to developing a new, cheap and simple technology of mass seismic resistant
construction enabling creation of seismically resistant buildings of up to several floors with the same or
lower price than standard buildings, for great masses of population in cities and rural areas. This will be
verified by numerical modeling.

Major Objectives

>

>

>

Development of a new ACT allowing construction of seismically stable houses capable of withstanding
earthquakes and explosions.

Reducing the prime cost of seismic resistant buildings that will make construction of earthquake-proof
houses for majority of local people.

Theoretical and experimental research and comparative analysis of seismic stability of building in
Azerbaijan, Turkey and similar countries compared with seismic resistant buildings on base of new
ACT.

Overview of Achievements since the Start of the Project until 31 March 2010

A\ 7

YVVY

VVVVVVYY

Development shop for ACB production launched.

Facility for production of damping gaskets (newly developed type of damping substance) made and
installed.

Two Sponsor contracts signed.

Several patent applications submitted.

4 technical meetings of project Co-Directors held.

Several meetings with high-ranking local and foreign officials interested in seismic resistant
construction held.

Several project related lectures delivered at International Conferences and Symposia.

Two official invitations abroad received.

Two Memorandums of cooperation with Indonesia and Pakistan signed.

Several public presentations of new technology on TV, radio and papers made.

Several articles in peer-reviewed and other journals published.

Several project-related graphical presentations made.

Project-related Internet site established.

Analytical exercises have been continued.

Payments through NATO Funds: EUR 253,566

Milestones for the Next Six Months

>
>
>
>

Enhanced recording of all parameters using new registering station and sensors.
Preparation of Final Report.

Discussion of ACT and its application with end-users.

Continuation of tests on ACB building models on SSP (non-NATO funding).
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> Continuation of test results analysis and choosing optimal parameters, analysis of test results and
upgrade of seismic resistant construction technology (non-NATO funding).

Implementation of Results

End-users of the project:

- Azerbaijan State Committee for Construction and Architecture, Baku, Azerbaijan

- “Azerzeolite” Scientific Industrial Corporation, Tovuz, Azerbaijan

- Kazakhstan State Committee for Construction and Architecture, Almaty, Kazakhstan

End-users representatives are constantly in touch with SRIPSE. Several contacts have been established
with construction companies following public presentations of Project participants.

Newly designed ACB of different dimensions, in addition to the standard ones, will also be subject to
commercialization. Samples have been delivered to the end-users for examination and market
exploration.

NATO Consultant : N/A

Other Collaborating Institutions : N/A

Intellectual Property (IP) Rights

e Application # 200700328/26 of 26.01.2007 to the Eurasian Patent Organization for “Aseismic
Construction Block” invention (author E. Khalilov)

e Application # 200700371/26 of 05.03.2007 to the Eurasian Patent Organization for “Seismic
Resistant Construction Method” invention (authors E. Khalilov, W. Kofler)

e Application to the Azerbaijan State Agency for Standardization, Metrology and Patents
#a20060234 of 26.12.2006 for “Aseismic Construction Block” invention (applicant E. Khalilov)

e Application to the Azerbaijan State Agency for Standardization, Metrology and Patents
#a20070024 of 15.02.2007 for “Machine tool for aseismic construction blocks production”
invention (applicant E. Khalilov)

o Eurasian Patent for “Aseismic Construction Block” #009832 dated 28.04.2008 (author E. Khalilov)

¢ Intellectual Property Rights Agreement between METU, SRIPSE, MAPC and End-users of the
project, dated 22 September 2006.

Abbreviations: ACB: aseismic construction block; ACT: aseismic construction technology; DS: damping substance;
METU: Middle East Technical University; SRIPSE: Scientific Research Institute for Prognosis and Studying of
Earthquakes; SSP: simulative seismic platform
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SfP 983038
Seismic Hazard and Risk Assessment for Southern Caucasus-Eastern Turkey Energy Corridor

Project Co-Directors:  Prof. Erdal Safak, Kandili Observatory and Earthquake Research Institute,
Istanbul, Turkey (NPD)
Prof. Tamaz Chelidze, M. Nodia Institute of Geophysics, Tbilisi, Georgia

(PPD)
Dr. Arif Akhundov, Co-Director, Ministry of Emergency Situations, Baku,
Azerbaijan

Approval Date: 15 July 2008

Effective Starting Date: 1 December 2008

Duration: 3 years, until December 2011

NATO Budget: EUR 325,000

Information about the SfP Project through Internet:
http://www.koeri.boun.edu.tr/depremmuh/nato/project/index.html

Abstract of Research

The Southern Caucasus- Eastern Turkey energy corridors are formed by several critical pipelines carrying
crude oil and natural gas from Azerbaijan, via Georgia, to Turkey and world markets. In civil engineering
literature, such structures are commonly termed as “Lifelines” for the cities and countries they cross,
because of their importance and the consequences of any damage to them. The two most important of
these pipelines are the Baku-Thbilisi-Ceyhan (BTC) Crude Oil Pipeline and the Baku-Thbilisi-Erzurum (BTE)
Natural Gas Pipeline. These two pipelines cross major seismic zones that have experienced large
earthquakes in the past but, to our knowledge, none of these pipelines has ever been evaluated
comprehensively (other than the standard code-based design studies) for their seismic safety and risk.
None of the pipelines has any type of seismic monitoring system.

The current project that has been carried out with Turkish, Georgian and Azerbaijan researchers aims to
identify the vulnerable segments of the Baku-Tbilisi-Ceyhan (BTC) Crude Qil Pipeline and the Baku-
Thilisi-Erzurum (BTE) Natural Gas Pipeline to earthquakes, and provide mitigation strategies by
performing a comprehensive seismic hazard and risk study for the pipelines.

Maijor Objectives

To assess the seismic hazard in Azerbaijan, Georgia and North Eastern Turkey
To evaluate the seismic safety of the pipelines

To develop efficient seismic risk monitoring and mitigation strategies

To improve environmental security in this part of the world.

VVVYVY

Overview of Achievements since the Start of the Project until 30 September 2010

Organisation of the first kick-off meeting in January 2009, in Baku, Azerbaijan.

Purchase request /delivery of all instruments for Partner Countries.

Purchase/delivery of software necessary for seismic hazard assessment (EZ-FRISK) and site
response analyses (SHAKE2000) .A special permission from Risk Engineering Inc, for modification of
seismic hazard software (EZ-FRISK) to be available for run in all three country’s land area.

Extension of EZ-FRISK Software license for one year.

Determination of the study area/cell area for seismic hazard and risk analyses.

Compilation of active fault maps, geology, topography, geotechnical maps and registration of maps to
the GIS system.

Compilation of seismicity catalogues and construction of a complete homogeneous catalog.
Compilation of available geotechnical information.

Compilation of structural characteristic of pipeline.

Calculation of earthquake statistics and recurrence characteristics of each seismic source.

Preliminary field experiments at Georgia (with site characterization purpose).

Y V VY

VVVVY VVV

95



Y VYV

YV V VVVY

Participation & presentation by Georgian and Turkish Participants at several International

Conferences (in Turkey, Azerbaijan, Georgia, France, Republic of Macedonia, Italy and USA)

Project internet web site was prepared and is now available under Bogazici University web server :
http://www.koeri.boun.edu.tr/depremmuh/nato/project/index.html

A seismic hazard & site response analysis training course as well as training on seismic monitoring

instruments were held in 19-23 October 2009 in Istanbul. 5 trainee from Georgia (3) and Azerbaijan

(2) and 6 lecturers from Turkey have attended to course.

Organisation of the first annual progress meeting in 2010, in Tbilisi, Georgia.

Probabilistic seismic hazard maps for each country were calculated showing peak ground

accelerations, velocities, displacements and spectral accelerations at 0.2, 1, 2, 4 sec periods for 10%

and 2% probabilities in 50 years.

Probabilistic seismic hazard maps were calculated again considering the whole study area.

Deterministic seismic hazard maps were prepared by Georgia & Turkey.

Equipments purchased were tested in laboratories and on the field.

ERP-1 and GEODE 24 stations were deployed in Shirvan, and engineering-geology and geophysics

investigations were conducted.

The ambient noise recorders (BAZALT4x) were deployed on three storey’s of the Institute of

Geophysics, Thilisi.

Site amplification maps of the study area based on geological classification were prepared.

Payments through NATO Funds: EUR 181,473

Milestones for the Next Six Months

YVVVVYVVY

Completion deterministic seismic hazard maps.

Completion of ambient noise data processing.

Identification of controlling ground motion parameters.

Project annual meeting will be held in one of the 3 cities.
Vulnerability curves will be decided based on available relationships.
Implementation of Results.

Implementation of Results

Probabilistic and Deterministic Seismic hazard of the region have been calculated and in a short while
hazard maps will be available to transfer to the end-users. All co-directors are in close contact with end-
users and all data are ready to use by end-users, if they are required.

Names of the End-users are:

- Ministry of Emergency Situations, Baku, Azerbaijan.

- Ministry of Ecology and Natural Sources, Baku, Azerbaijan

- Ministry of Environmental Protection and Natural Resources of Georgia, Thilisi, Georgia

- BOTAS, Ankara, Turkey

NATO Consultant : N/A

Other Collaborating Institutions : N/A

Intellectual Property (IP) Rights : N/A

Abbreviations: BTC: Baku-Thbilisi-Ceyhan; BTE: Baku-Tbilisi-Erzurum; BOTAS: Petroleum Pipeline

Corporation; GIS : Geographic Information System; SfP: Science for Peace

96


http://www.koeri.boun.edu.tr/depremmuh/nato/project/index.html�

SfP 983828
Seismic Upgrading of Bridges in South East Europe by Innovative Technologies

Project Co-Directors:  Prof. Dr. Uwe Dorka, University of Kassel, Kassel, Germany (NPD)
Prof. Dr. Danilo Ristic, 1ZIIS, Skopje, FYR Macedonia (PPD)
MSc. Arian Lako, Civil Engineering Faculty, PUT, Tirana, Albania
Prof. Dr. Damir Zenunovic, FMGCE, Tuzla, Bosnia & Herzegovina
Prof. Dr. Radomir Folic, Faculty of Techn. Sciences, Novi Sad, Serbia

Approval Date: 15 December 2009
Effective Starting Date: 8 February 2010

Duration: 3 years, until February 2013
NATO Budget: EUR 282,000

Information about the SfP Project through Internet: http://isubridge.vacau.com

Abstract of Research

The high seismic risk to transportation networks in Southeast Europe (SEE) is a serious threat to public
safety, sustained economic and social development and security in the region. Most of 15000 existing
bridges, which must guarantee continuous functionality of the road networks, are constructed as non-
aseismic and are older than 40 years. They are highly vulnerable to seismic loads and require immediate,
reliable and cost-effective seismic upgrading. The project end-product actually represents creation of new
and innovative bridge seismic protection system by introducing improved seismic isolation technologies
that are capable of providing efficient protection of existing and new bridges against earthquake damage.
In the development phase, extensive laboratory tests of new components and seismic isolation devices
will be carried out. In the final stage, the constructed reduced-scale bridge models with new seismic
isolation system will be laboratory tested on a special seismic shaking table simulating recorded real
earthquake ground motions. The end-result of this project represents new seismic isolation and seismic
protection concept that technologically supports and helps the countries and responsible governmental
ministries to achieve efficient seismic upgrading of highway bridges and effective functionality
improvement of the integral highway transportation systems.

Major Objectives

» Development of advanced method for structural state diagnosis (SSD-Method), providing efficient
safety evaluation of existing bridge structures under operational and extreme seismic loads.

> Development of advanced method for selection of optimal bridge seismic upgrading techonology
(BSU-Method), representing essential and important tool for actual decision making purposes.

> Development and testing of prototypes of new hysteretic energy dissipation components (EDC) and
hysteretic energy dissipation devices (EDD).

> Development and testing of new bridge seismic isolation system integrating innovative concepts of

Multi-Level Multi-Directional Seismic Energy Dissipation and Globally Optimized Seismic Energy

Balance (ML-GOSEB-System).

Establishment of advanced seismic design procedure involving application of ML-GOSEB system for

seismic protection of new and existing bridges.

Publishing the major project findings to stimulate usage of advanced seismic protection technology.

Motivation of end users toward application of innovative seismic protection technologies.

Mobilization of scientific potential in the region for advanced solving of complex seismic safety

problems of existing and new bridges and promotion of permanent cross-border cooperation.

Establishment of new regional seismic innovation network (ReSIN) for development and promotion of

advanced technology for seismic protection of structures (as long-term NATO-project benefit).

YV VVV V

Overview of Achievements since the Start of the Project until 30 September 2010

» Study of bridge inventory data have been successfully accomplished in all participating countries, and
selection of prototype bridges for this study is in progress.
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Optimal method for structural state diagnosis of existing bridges is under development.
Development of practical method for selection of bridge seismic upgrading technology is started.
Initial design of the anticipated ML-MD hysteretic energy dissipation devices is accomplished.
Optional prototypes and testing conditions of the ML-MD hysteretic dissipation devices are studied.
Test models of bridge prototypes with and without the new ML-GOSEB system have originated.
Development of some original software is started and purchase of available software is in progress.
Project Web-presentation has been elaborated. Training of junior scientists is in progress.

New regional innovation network for promotion of seismic isolation technology (ReSIN) is initiated.

VVVVVVYVYY

Payments through NATO Funds: EUR 6,075.96

Milestones for the Next Six Months

In the course of the next six months activities will be realized according to Project plan, including:
Evaluation of experimental results obtained from ambient vibration tests of representative bridges.
Development of method for structural state diagnosis of existing bridges.

Development of method for selection of bridge seismic upgrading technology.

Construction and testing of ML-MD hysteretic energy dissipation components.

Software and equipment purchase, and realization of related analytical studies.

Publishing of selected project results on regular basis on the project web page.

Training of young scientists, web maintenance, etc.

YVVYVYVVYY

Implementation of Results

The end-users of the project end-products and innovative results, resulting from realization of this
innovative SfP project are competent governmental institutions, (corresponding ministries) responsible for
the project domains and/or for the functioning of the road network in each individual country. The co-
directors of this innovative SfP project successfully established initial cooperation (in each country) with
respective institutions. The end-users in Macedonia are: 1) Government in General and 2) Ministry of
Environment and Physical Planning; in Albania: 1) Ministry of Public Works, Transport and
Telecommunication, and 2) Ministry of Environment, Forest and Water Administration; in B&H: 1) Federal
Ministry of Transport and Telecommunication, and 2) Ministry of Environment and Tourism; and in Serbia:
1) Government in General, and 2) Provincial Secretariat for Architecture, Planning & Civil Engineering. In
the course of project realization, cooperation will be extended.

NATO Consultant : N/A

Other Collaborating Institutions

Some institutions and potential end-users are contacted. Their specific contributions are expected and will
be included in next progress reports.

Intellectual Property (IP) Rights

Some patent applications are not realized yet.

Abbreviations: SSD-Method - Structural State Diagnosis Method; BSU-Method - Bridge Seismic
Upgrading Method; ML-GOSEB System — New Multi-Level Globally Optimized Seismic
Energy Balance System; EDC — Energy Dissipation Component; EDD — Energy
Dissipation Device; ReSIN — Regional Seismic Isolation Network (planed to be newly
established)
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SfP 983142
Geo-Environmental Security of the Toktogul Hydroelectric Power Station Region, Central Asia

Project Co-Directors:  Dr. Derek Rust, University of Portsmouth, Portsmouth, U.K. (NPD)
Dr. Andrey Korjenkov, Institute of Communication and Information Technologies,
Bishkek, Kyrgyzstan (PPD)
Prof. Alessandro Tribaldi, University of Minal-Bicocca, Milan, Italy

Approval Date: July 2008

Effective Starting Date: 1 October 2008

Duration: 4 years, until September 2012
NATO Budget: EUR 250,000

Information about the SfP Project through Internet: www.toktogulgeoenvironemnt.com

Abstract of Research

This multidisciplinary research project involves close collaboration between NATO and former Eastern
Block geoscientists to analyze potential threats to the security of the Toktogul region; with
recommendations for measures to mitigate a range of threat scenarios. The region lies within the actively
deforming Tien Shan mountain range, the northern expression of ongoing Himalayan collisional mountain
building. This deformation most notably includes the poorly-known Talas-Fergana fault, a strike-slip
structure bisecting the Toktogul region that displays similar features to the San Andreas fault. No
significant earthquakes have been recorded on the Talas-Fergana in historical times but the fault clearly
has the potential to generate a large earthquake in the future, together with a range of earthquake-related
hazards such as landslides and sudden downstream flooding. Such flooding would mobilize uranium
waste dumps downstream, a legacy from Soviet-era uranium mining and processing, contaminating the
irrigated Fergana Valley. Understanding the nature, location and recurrence patterns of threats to the
environmental security of this region, as well as ways of mitigating against these threats, is crucial to
planning and ensuring continued economic development and political stability, including avoiding conflicts
over water and power supplies, extensive pollution of irrigated lands, and opportunities for terrorist groups
to make propaganda from disorder. The fragility of this political stability was demonstrated in April 2010 by
the violent overthrow of the Kyrgyzstan government and, unfortunately required the postponement of the
second fieldwork campaign planned for August 2010.

Maijor Objectives

» To assess the geo-environmental security of the region centered on the Toktogul reservoir scheme
and its planned extensions.

» To formulate scenarios of potential threats to the geo-environmental security of the Toktogul region
and produce recommendations for mitigation measures to ensure the highest levels of security in the
future.

» To disseminate findings from the project as widely as possible; to both the scientific community
through conference presentation and via papers in peer-reviewed international journals and,
especially for the mitigation recommendations, to the local and national agencies concerned with
managing the area and its security.

» To leave an enduring legacy in the region through imparting knowledge and inspiration to young local
researchers and through providing scientific equipment that will benefit future nationally-led
investigations.

Overview of Achievements since the Start of the Project until 30 September 2010

Y

Compilation, analysis and digitization of archived seismic records and other data within the project
GIS.

Training of young Kyrgyz GIS researcher.

Training visits by NATO scientists to Kyrgyzstan.

Satellite remote sensing analysis of the project region.

Y VYV
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Analysis of stereo aerial photographs by NATO and Partner Country scientists to plan fieldwork.
The first field season work completed.

INSAR analysis of the project region completed.

Working up of data to present at conferences, co-authored by Young Scientists.

Identification and preliminary analysis of slope-instability in the project region.

Samples for "*C and OSL dating collected and sent to laboratories for processing.

Field deployment of portable strong-motion seismometers.

VVVYVYVVY

Payments through NATO Funds: EUR 140,000

Milestones for the Next Six Months

> Writing of journal articles based on analysis of results obtained from dating laboratories.
» Slope instability analysis, including results from coring lacustrine deposits produced by landslide-
dammed lakes.

Implementation of Results

The last version (9.13) of the industry standard GIS software (ArcGIS) is being employed in a user-friendly

output format in the project GIS to aid implementation of results. Links with additional end-users are also

being established. Of particular benefit in this respect was a conference held in Bishkek on 15-18

September 2009, “International Conference on Mitigation of Natural hazards in Mountain Areas”, which

was attended by the NPD and PPD together with other members of the Kyrgyz team. The meeting was

attended by representatives of many government and non-governmental organizations concerned with

hazards in the region of our NATO project, providing an ideal opportunity to present our preliminary results

and acquaint a wide range of end users to our work. Dmitry Vorobev, the young researcher referred to

above is also attended GISCA 2010, the Fourth Central Asia GIS Conference, held in Bishkek on 27-28

May 2010. The theme of the conference was “Water: Life, Risk, Energy and Landuse”. More than a dozen

conference presentations concerning this NATO project have already been made at international meeting

attended by delegates involved in decision-making relevant to the project. Below are listed a selection of

our end-users.

- Mr. Kh. Abdulazizov, Vice-Minister, Ministry of Emergency Situations, Tashkent, Uzbekistan

- Mr. A. Aytaliev, Director, Department of Emergencies Monitoring and Forecast and Mining Tailings
Management, Ministry of Emergencies of Kyrgyz Republic, Bishkek, Kyrgyzstan

- Prof. Zarlick Bekboev, Deputy Head of President’s Administration, Bishkek, Kyrgyzstan

- Mr. Dastanbek Berdiev, Mayor of Administration of Toktogul Region, Toktogul-town, Kyrgyzstan

- Mr. Obid Djuraev, Vice Minister, Ministry of Agricultural and Water Resources, Tashkent, Uzbekistan

- Mr. Kodirjon Jakbarov, Head of Department, Ministry of Emergency Situations, Fergana Province,
Fergana, Uzbekistan

- Mr. Abror Kosimov, Head of Department, Ministry of Emergency Situations, Andijan Province, Andijan,
Uzbekistan

- Mr. Koshbay Masirov, Mayor of Dzhalal-Abad Oblast’ Erkindik, Dzhalal-Abad-City, Kyrgyzstan

- Mr. Kahhodir Salmanov, Head of Department, Ministry of Emergency Situations, Namangan Province,
Namangan, Uzbekistan

- Mr. Bakyrdin Sartkaziev, Head of State Company “Electrical Stations”, Bishkek, Kyrgyzstan

NATO Consultant : N/A

Other Collaborating Institutions : N/A

Intellectual Property (IP) Rights : N/A

Abbreviations: ASTER: Advanced Spectral and Thermal Emission Radiometer; GIS: Geographic Information
Systems; INSAR: Synthetic Aperture Radar Interferometry; KIS: Kyrgyzstan Institute of Seismology
PGA: Peak Ground Acceleration; RMR: Rock mass Rating; SRTM: Shuttle Radar Topography
Mission
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SfP 983287
Landslide Susceptibility Assessment in the Central Part of the Republic of Moldova

Project Co-Directors:  Assoc. Prof. Dr. Murat Ercanoglu, Hacettepe University, Ankara, Turkey (NPD)
Dr. Nicolae Boboc, Institute of Ecology and Geography, Chisinau, Moldova (PPD)

Approval Date: 14 November 2008
Effective Starting Date: 25 March 2009

Duration: 3 years, until March 2012
NATO Budget: EUR 226,500

Information about the SfP Project through Internet: http://natosfp983287.eu5.org/

Abstract of Research

Landslides are one of the major natural hazards in Turkey and Moldova as they often result in the
destruction of infrastructure, buildings and sometimes even loss of life. The geological, geomorphologic
and climatologic similarities between these two countries allow the research teams to join their expertise
and knowledge with the aim to make urban development and regional planning in Moldova safer.
Therefore, it is believed that integration of the two teams’ experience and knowledge under landslide topic
will provide useful and beneficial information and economic benefits for the future works such as urban
development and planning, engineering applications, land-use potential planning etc. in Moldova, based
on the ideas of application of scientific principles to reach a better and peaceful world.

Major Objectives

» To develop a reliable methodology for assessing landslide risks by applying Remote Sensing (RS)
and Geographic Information Systems (GIS).

» To prepare a landslide inventory and database showing landslide characteristics.

» To produce landslide susceptibility maps and models for territorial planners and decision makers.

Overview of Achievements since the Start of the Project until October 2010

» Purchasing equipments and data; compilation of available reports and documents; building the web-
page of the project

Study area(s) were selected.

Geological and geomorphologic settings were studied and compiled.

Digitizing works.

Identification of landslides and other areas using satellite images; air photo interpretation and passive
sensor satellite (partially).

In-situ observations and mapping; accomplishments of landslide inventory and database (partially).
Meteorological and earthquake data assessments (partially).

YV VY

\ %

Payments through NATO Funds: EUR 86,375.1

Milestones for the Next Six Months

Purchasing equipment and data are planned to be made up for the lag occurred and finished.
Updating the web-page of the project (on-going task during the entire project).

Identification of landslides and other areas using satellite images (planned to be finished).
Air photo interpretation (planned to be finished).

Change detection analysis.

Data integration.

In-situ observation and mapping during summer period.

Accomplishment of landslide inventory and database.

Meteorological and earthquake data assessment.

Preparation of input parameters.

VVVVVVVVVYY
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Implementation of Results

It is not possible to transfer the knowledge to the Project's End User (Ministry of Internal Affairs of
Moldova, Civil Protection Service, Civil Protection and Emergency Situations Service, Chisinau,
MOLDOVA) at that moment because of the fact that inventory studies has not been finished completely
and no analyses could have been performed based on the inventory studies.

NATO Consultant : N/A

Other Collaborating Institutions : N/A

Intellectual Property (IP) Rights

There are no IP rights for the Project at the moment.
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SfP 983289
Prevention of Landslide Dam Disasters in the Tien Shan, Kyrgyz Republic

Project Co-Directors:  Hans-Balder Havenith, University of Liege, Liege, Belgium (NPD)
Isakbek Torgoev, GEOP, GEOPRIBOR, |. Geomechanics, Bishkek, Kyrgyz
Republic (PPD)
Kanatbek Abdrakhmatov, KIS, Institute of Seismology, Bishkek, Kyrgyz Republic
(Co-Director)
Kasymbek Uulu Shailoo, DMF, Bishkek, Kyrgyz Republic (Co-Director)
Alexander L. Storm, IGD, Moscow, Russian Federation (Co-Director)
Miriam Kristekova, GEOPIN, Bratislava, Slovak Republic (Co-Director)
Olivier Korup, WSL/SLF, Swiss Federal Research Institutes SLF, Davos,
Switzerland (Co-Director)

Approval Date: 1 December 2008
Effective Starting Date: 1 March 2009

Duration: 3 years, until March 2012
NATO Budget: EUR 275,600

Information about the SfP Project through Internet:
To be established in December 2010 on a server of Liege team.

Abstract of Research

We will carry out local and regional assessments of landslide dam hazards in the TS. We will study the
stability of landslide-prone slopes and dam sites, both under static and seismic conditions (dynamic
approach). Advanced numerical modeling techniques will be applied to simulate large deformations and
mass movement development, landslide dam formation, upstream flooding, possible triggering of flood
waves in the reservoir area and dam breaching and development of debris flows as well as sediment
transport and discharge in rivers.

From these studies, landslide dam and flood wave hazards will be assessed. Risk scenarios will be
developed through combination with quantitative estimates of structural vulnerability of exposed objects
and infrastructure. On the basis of these risk scenarios and a qualitative evaluation of the population’s
resilience, mitigation/prevention measures will be proposed in collaboration with the MES of KR.

The work is divided into 3 sub-projects: Mapping Investigation and Monitoring; Hazard Assessment and
Development of Risk Scenarios; Elaboration-Implementation of Disaster Prevention Measures.

Major Objectives

Our goal is to prevent major disasters related to dams and flood waves generated by mass movements in

the Tien Shan of the Kyrgyz Republic.

This will be achieved through

» Detailed regional and local investigation of existing and potential landslide dams and unstable slopes
in areas of strategic interest: present and planned water reservoirs, nuclear waste storage areas.

» Numerical modeling of process sequences of (seismic) landslide triggering, dam formation, and
flooding, also as a result of landslides falling into a water reservoir.

» Advanced 3D representation of hazard and qualitative risk scenarios considering short- and long-term
socio-economic and environmental impacts.

Disaster prevention measures will be elaborated in close collaboration with the Ministry of Emergency

Situations of the Kyrgyz Republic and experts of the neighboring countries Kazakhstan, Uzbekistan,

Tajikistan and China.

Overview of Achievements since the Start of the Project until 30 September 2010

» 2 kick-off meetings bringing together all teams have been organized.
> 1% year project meeting in Liege attended by almost all participants has been a success. The summer
2010 surveys have been planned.
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LADATSHA partners have presented works planned within our NATO SFP project at various
conferences in Europe and Asia.

A first field survey has been completed in September 2009 in Mailuu-Suu. The newly acquired
equipment was tested to be prepared for the major survey in December 2009 — the recording of the
Kambarata rock blasting and monitoring of adjacent slopes.

The Kambarata survey has been completed. 4 NATO SFP LADATSHA teams have been participating
in the survey of the blast.

A landslide detection method has been developed on the basis of data mining technology and a
susceptibility mapping method is now being implemented through the training of the PhD students of
the project.

No additional activities since April 2010 due to political crisis in Kyrgyzstan.

Payments through NATO Funds: EUR 123,904.83

Milestones for the Next Six Months

» The second training of Kyrgyz stipendiaries will be done in December 2010-January 2011.
» Several conference participations are planned during the next 6 months.

Implementation of Results

Being at the beginning of the project activities, no results have been implemented yet.

NATO Consultant : N/A

Other Collaborating Institutions

The supplementary meeting between KIS and LIEGE (partly supported by other funds) in Liege from
October 20-25, 2009, as well as the yearly project meeting has also been attended by Anatoli Ishuk, Tajik
Institute of Earthquake Engineering and Seismology who is also working on landslide dam hazards in
Tajikistan.

Intellectual Property (IP) Rights

There are no IP rights for the Project at the moment.

104



SfP 983516
Flood Monitoring and Forecast in Pripyat River Basin

Project Co-Directors:  Dr. Boris Minarik, Slovak Hydrometeorological Institute (SHMU), Bratislava,

Slovakia (NPD)

Dr. Alexei larochevitch, UCEWP, Kyiv, Ukraine (PPD)

Dr. lurii Nabyvanets, Ukrainian Hydrometeorological Institute (UHMI), Kyiv,
Ukraine (Co-Director)

Mr. Vladimir Korneev, Ctrl Res. Inst. For Complex Use of Water Resources,
Minsk, Republic of Belarus (Co-Director)

Approval Date: 9 October 2009

Effective Starting Date: 16 November 2009

Duration: 2 years, until November 2011
NATO Budget: EUR 260,000

Abstract of Research

The main objective of the project is to enhance the flood monitoring in the Pripyat River Basin, to
implement the contemporary modeling tools for flood forecasting and to predict the radionuclide transport
in the Pripyat river basin for the different scenarios of the natural hazards and technological impacts. The
project has a large procurement part: in its frame it is planned to initiate automatic hydrometerological
network by delivery and installation of two automatic water gauging stations, one for Ukraine and one for
Belarus. These stations will provide in real time the data on water levels, air precipitation, air and water
temperature. Such information will allow better flood preparedness in the region.

Maijor Objectives

>

Y

vV V V

to contribute to the development and maintenance of the automatic hydro-meteorological monitoring
system by the installation of 2 hydrometerological stations (one in each country) and 2 central servers
(one in each country).

to collect and to process the hydrographical data (river cross-sections and maps) that create a basis
for the implementation of the distributed river hydraulics models.

to implement the contemporary distributed flood forecasting models based on the Saint Venant
equations for pilot river within Pripyat river basin (Styr river).

to implement the radionuclide transport model to simulate consequences of the potential accidence on
Rivne NPP for the contamination of Styr river.

to increase the level of skills and capacity in the organizations concerned with flood monitoring,
forecasting and management by the providing of the specialized trainings and workshops.

Overview of Achievements since the Start of the Project until 10 October 2010

>

Water regime, river specific features of the flood generation and its consequences, actual
hydrometerological network, data flow and exchange are collection for the pilot area, analyzed and
harmonized between Ukraine and Republic of Belarus.

Set of data (water levels, precipitation and cross-sections) for further development of flood forecasting
models was collected for both countries.

Locations for the installation of automatic gauging stations are finally identified.

Tender for supply, installation and commencement of the first hydrometerological station in Pripyat
basin (Lutsk, Ukraine) was successfully conducted. The supplier started to supply equipment and
construction works for the station.

Cross-sections of the floodplain and riverbed of the pilot area (51 cross-sections) were obtained and
incorporated in the flood forecasting model.

Digital elevation model was developed for the pilot area.

Weather Research and Forecasting (WRF) Numerical Weather Prediction (NWP) and the atmospheric
dispersion models of RODOS model for the conditions of Ukrainian territory and downscaling of the
results around the basin of Pripyat river.

Training for young scientists was successfully conducted in Bratislava, Slovakia.
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> Ultrasound Doppler water discharge meter is obtained for Ukrainian end-user from EnvSec project.
» NATO Public Diplomacy event for wide public and media was successfully held in Ukraine; a short
documentary about the project was prepared and broadcasted at the UA national TV.
Payments through NATO Funds: EUR 51,265

Milestones for the Next Six Months

Installation of the first hydrometeorlogical station in the Pripyat basin (Lutsk, Ukraine).

Conduction of tender for purchasing of an automatic hydrometeorological station to be installed in
Republic of Belarus.

Conduction of the training for end users of the station in Lutsk, Ukraine.

Development and calibration of two kinds of the numerical hydraulic models based on the Saint-
Venan equations.

Start of the development of radionuclide transport model to simulate consequences of the potential
accidence on Rivne NPP for the contamination of Styr River.

Y VY

YV VYV

Implementation of Results

The end users of the project are Brest Regional Hydrometeorological centre, Belarus and Volyn Oblast
State Hydrometeorological center, Ukraine. They are both actively involved in the implementation of the
project results: namely development of flood forecasting models and activities related to installation of
automatic gauging stations as well as trainings for young scientists.

NATO Consultant

Dr. Jaroslav Slobodnik, Director of Environmental Institute, Kos, Slovak Republic

Other Collaborating Institutions

- Kyiv National University of Taras Shevchenko, Geographical Department

Intellectual Property (IP) Rights : N/A

Abbreviations: UCEWRP: Ukrainian Centre of Water and Environmental Projects
NPP: Nuclear Power Plant
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SfP 983305
Development of a Monitoring System to Counter Manage the Risks of Subsidence Deformation on
the Population of Tuzla (Bosnia)

Project Co-Directors:  Prof. Giovanni Gabbianelli, CIRSA Universita di Bologna, Ravenna, Italy (NPD)
Prof. Abdullah Basic, University of Tuzla, Tuzla, Bosnia & Herzegovina (PPD)
Dr. Francesco Mancini, Politecnico di Bari, Italy
Eng. Rusmir Salihovic, Tuzla Municipality, Bosnia & Herzegovina
Dr. Sc. Mustafa Burgic, Tuzla Canton, Bosnia & Herzegovina

Approval Date: 14 November 2008
Effective Starting Date: 10 March 2009

Duration: 2 years, until March 2011
NATO Budget: EUR 283,000

Information about the SfP Project through Internet: www.nato.int/science ; www.demos.ba

Abstract of Research

Tuzla is one of the densely populated urban areas in Bosnia and Herzegovina that has a long history of
coal and salt exploration leaving behind abandoned mines. These mines are a hazard to the infrastructure
and the population in this area due to ground deformation and sink holes. The project will bring together
the huge amount of historical data on mining areas, their geotechnical and hydrogeological features, and
integrate and produce an actual real picture of the situation by updating the existing geographical
information system (GIS). The end-result will be detailed risk maps for endangered areas that will provide
the basis for a long-term planning to monitor and mitigate the risk. The research will be done together with
the communities in Bosnia and Herzegovina (representatives of the Tuzla Canton government and
ministries, as well as the municipality of Tuzla) in order to increase their understanding of the problems
and their feeling of ownership.

Major Objectives

» Acquisition, analysis and proper interpretation of data.

> Elaboration of specific guidelines that will take care of hazards and risks zonation, physical damages
and costs observations for the repair or replacement of buildings and other infrastructures.

» Define a geological model: Detailed geological map R 1:5000 of the endangered areas.

» Structural-tectonic relations of salt bearing and ambient layers, specially their overlaying strata.

Overview of Achievements since the Start of the Project until March 2009

» Implementation of new data concerning the urban planning, very useful to a better definition of risk
maps.

» Connection between the GPS network and the leveling network provided by the Salt Mine Company.

> Installation of the permanent stations in the Tuzla Municipality building and in the salt mine area.

Payments through NATO Funds: EUR 95,592.22

Milestones for the Next Six Months

Geophysics surveys such as seismic reflection-refraction and seismographs installation. Hydrogeological
tracers investigation and divers installation into the piezometers. Definition of the final risk map, including
geological, geophysical and hydrogeological features related to the actual urban settings and planning.

Implementation of Results

All the results obtained during the first six months have been interpreted as geographic maps which
analyze and evaluate the severity of impact factors, such as subsidence, fractures and water table
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movements. The identification the most endangered urban areas allows the local community in the town

risk zonation, and will be soon acquired by urban planners.

NATO Consultant : N/A

Other Collaborating Institutions

Salt mine Company, Rudnik Soli D.D. Tuzla, Tuzla BIH

Intellectual Property (IP) Rights

There are no IP rights for the Project at the moment.
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SfP 981416
Collection, Analysis and Synthesis of Russian-NATO Loss Estimation and Risk Assessment
Methodologies for Prediction and Prevention of Catastrophes

Project Co-Directors: Dr. Charles Scawthorn, Scawthorn Porter Associates, Berkley, U.S.A. (NPD)
Dr. Vitaly P. Petrov, International Inst. of Engineering Safety, Moscow Russia (PPD)
Dr. Anatoly |. Zaporogets, Civil Defense and Disaster Management Research
Institute, Moscow, Russia
Dr. Dmitry O. Reznikov, Institute for Machine Sciences of the RAS, Moscow, Russia

Approval Date: 20 July 2005

Effective Starting Date: 1 October 2005
Duration: 3years, until March 2011
NATO Budget: EUR 231,000

Information about the SfP Project through Internet: http://imash.ru/departments/pjb/lprbmp/int1.htm

Abstract of Research

The research activity carried out in the frame of the project includes collection of data on current loss
estimation and risk assessment methodologies (LERA-methodologies) and critical analysis of these
methodologies for the purpose of synthesizing a common procedure for multi-hazard risk assessment
including terrorist activity. The result will be an outline of a transnational comprehensive LERA
methodology and special modules permitting estimates and losses resulted from various natural and
manmade catastrophes and terrorist impacts.

Major Objectives

> Research, collect, classify and analyze methods of loss estimation and risk assessment currently
employed in Russia and NATO countries, towards the goal of developing advanced methods of loss
estimation, for the forecasting and prevention of catastrophes.

» Create a unified comprehensive LERA-methodology for natural-manmade catastrophes and terrorist
attacks; integration of the existing national approaches and banks of data for development of the
international risk assessment framework that will permit economies in R&D and international safety
standards.

» Develop Open Source software based on this methodology. The organizations involved are the
Russian Academy of Sciences (Institute for Machine Sciences), the Russian Ministry of Emerging
Situations, the International Institute of Engineering Safety (Russia), SPA Risk LLC (U.S.A.), Virginia
Tech’s Institute for Disaster Risk Management and the California Institute of Technology.

A common methodology will permit:

- Creation of a scientific basis for the transition of safety management to a unified system of risk indices

- Development of recommendations for: (a) measures to reduce system vulnerabilities (facility,

municipality, region etc.); (b) rational allocation of recourses; (c) planning of activities for response and

reconstruction.

- Identification and prioritization of prevention and mitigation measures

- Reduction of uncertainty of estimates through reducing model uncertainty

- Performing evaluation of large-scale engineering projects

- Assessing the expediency of applying new materials and technologies

- Modifying plans for development of industrial facilities, municipalities, and regions in order to ensure

their safe and sustainable development.

Overview of Achievements since the Start of the Project until 30 October 2009

» Holding a technical workshop for Russian specialists ‘Analysis of LERA Methodology and Software
Developed in Russia’.

» Holding an international project workshop ‘Critical Analysis of Current Loss Estimation and Risk
Assessment Methodologies. Identification of Ways to Develop a Comprehensive Multi-Hazard
Methodology’.
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> Holding the 1% International Workshop on Open-source Risk Software.
» Overview and systematization of current loss estimation and risk assessment methodologies.
» Recommendations for developing comprehensive multi-hazard methodology.
» Five training courses for young scientists were organized:
- ‘Quantitative Risk Assessment, Treatment of Uncertainties’ (October-December 2005)
- ‘Application of GIS-technologies for Estimation of Losses Resulted from Natural Disasters’
(January-March 2006)
- ‘Specific Features in Analysis of Technogenic Risks under Terrorist Impacts’ (August-October
2006)
- ‘Application of the comprehensive loss estimation and risk assessment methodology’ (August-
October 2007)
- ‘Application of multi-hazard individual risk assessment methodology at regional and local level
(November 2007-March 2008)
» Development of a multi-hazard individual risk assessment methodology.
> Development of the integral three-sided model for assessing terrorist risks that is based on combined
game theoretic and Bayesian approach.
» Development of the framework for ranking hazard/vulnerability reduction and consequences mitigation
measures and rational decision making regarding implementation of risk reduction strategies.
» Development of a model for prediction of destruction zones after a scenario catastrophe at high
potentially hazardous facility.
» Development of recommendations for risk-based optimal placing of hazardous industrial facilities.
» Case study for Krasnoyarsk region and Krasnodar region.
» Case study for oil refinery plant in Ufa city.
» Development of a module for assessing terrorist risks.
» The structure and content of data bases and mathematical models incorporated in the open web tool
for loss assessment due to strong earthquakes.
» Mathematical models for shaking intensity simulation were developed and adapted to the software for
the visualization and publishing the results of computation in Internet.
» Simulation of models for damage to buildings and structures induced by earthquakes.
» Development of a model for assessing risks related to cascading failures at critical infrastructures.
» Development of recommendations for selecting the optimal location place for high potential loss
facilities according to integral risk criterion.
» Holding a meeting of the Russian project team with the representatives of the end-user (EMRCOM of
Russia) focused on dissemination of the project results.
» Development of recommendations for risk assessment and loss estimation for the facilities of the
Russian gas company ‘GAZPROM’.
» Development of life-cycle loss assessment module for offshore structures.
» Development of a model for assessment of potential destruction zones on gas-absorption and gas-

fractionation plant of oil-and-gas industry,

Payments through NATO Funds: EUR 189,999
Milestones for the Next Six Months

> Dissemination of the project results.
» Holding project workshop.

Implementation of Results

The end-user: Dr. Mikhail |. Faleev — Head of the Department for Emergencies Prevention and Response,
Ministry of Emergency Situations of Russia.

The joint R&D activity of IIES, IMAS and CDDMRI in the frame of Scientific and Technical Council of the
Russian Ministry of Emergency situations allows using the results of the project in practical work of the
Ministry.

NATO Consultant : N/A

Other Collaborating Institutions : Seismological Center, Institute of Environmental Geosciences, RAS
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SfP 982124
Sustainable Wastewater management in Egypt Based on Life Cycle Approach

Project Co-Directors:  Prof. Matthias Finkbeiner, Technical University of Berlin, Germany (NPD)
Prof. Magdy Adou Rayan, Mansura University, Egypt (PPD)
Dipl. Ing. Kathy Reimann, Technical University of Berlin, Germany
Engin. Mohamed Ragab, Drinking Water and Sanitary Drainage Company,
Dakahlia, Egypt

Approval Date: September 2006

Effective Starting Date: November 2006

Duration: 4 years, until December 2010
NATO Budget: EUR 260,000

Abstract of Research

The overall objective of this project is to elaborate a new strategy for the wastewater treatment system in
Egypt to be operated under ecological and economical conditions. This will enhance the performance of
the public owned treatment works (POTWs) towards sustainable discharge of high quality treated
wastewater re-use and high quality sludge disposal for better utilizations. Life Cycle Approach (LCA) is
applied in this project to provide excessive system analysis for the wastewater systems and identify the
performance of all processes through the whole life cycle.

Major Objectives

The study of this project is aimed to improve the management of the municipal wastewater in Egypt and

develop the life cycle approach as system analysis tool to optimize the POTWs constructed from different

technologies from the ecological and economical aspects. The scientific and technological issues in the

project will cover the following:

> Identification of the main aspects that have to be considered in the wastewater systems to close the
water cycle and facilitate the end of life of the sludge produced.

> Definition of the optimum wastewater/processes (collection, transport, treatment processes (POTWs))
through the real investigation of the problems in two different water systems that exist in EI-Mansoura,
and discover the failure that exists and affects the performance of the POTWs to achieve their
objectives.

» Design and development of a database for the decision making body including quantitative and
qualitative analysis of the POTWs.

> Design alternatives for solving the existence problems and increase the efficiencies of the POTWs.

» Analyse the different technologies that could be applied to the sludge treatment and nutrients
recovery.

The socioeconomic objective could be achieved by increasing the high quality treated water which will be

an additional water resource to Egypt that could be used in reclaiming the dessert.

Overview of Achievements since the Start of the Project until April 2010

» During the period from November 2006 to November 2007 Task 1 has been achieved which is
qualitative and quantitative description of some of the POTWSs in Dakahlia Governorate associated
with assessing the performance of the existing system towards reduction of the environmental impact.

» Task 2 which is “Quantitative and qualitative analysis of the sewage sludge” produced from POTWs
and its disposal has also been achieved.

» The possible alternative sewage waste treatment has been initiated.

» There is a delay in delivery and completion of the implementation of the different analytical techniques
to detect the wastewater contaminants in the influents and effluent discharged to the Nile River or
irrigation channel. The reasons of this delay are the retirement of the NPD and resignation of some
staff from the MPD side, and lack of tools as software and equipments.

» The Life Cycle Assessment approach has been completed.
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> The investigation of sludge characteristics and creation of a research group for Environment system
analysis wastewater treatment using innovative LCA approach, cost-effective technologies for

restoration of environmentally deteriorated regions in Egypt have started.
Payments through NATO Funds: EUR 236,019

Milestones for the Next Nine Months

The objectives of the coming period are to finalize the project according to the activities table, and

completing the required tasks, the completion of the work will lead to the following major outputs:

» The proposition of a new framework to the waste water handling on National level. This proposed
policy must be relayed on the LCA and ERP approaches.

> Due to the actual water crisis in Egypt, the recycle of treated waste water for use in agriculture is a
part of new national policy for water supply. A comprehensive water supply and demand considering
waste water will be presented.

» An outstanding laboratory for chemical analysis of waste water, the most advanced in the area of
Delta.

» The creation of a well trained team of researchers in Mansoura University.

» The introduction of the principles of LCA and the ERP for the people of Dakahlia Water and Sanitary
Drainage Company.

In order to achieve the above mentioned targets, we plan to undertake the following:

- Training of research student on LCA.

- Preparing a home page for the project to disseminate the results and have an active platform for

discussions.

- Organizing a workshop to present these results.

Implementation of Results

Two means for the implementation of the results will be considered:

1- The creation of a website of the project to present the outcomes and recommendation. Also it will
introduce the partners. This task is expected to be completed by October 2010.

2- A Workshop should be scheduled by the end of March or April 2010 to disseminate the project
results. This workshop should be directed to the decision makers in the field. It is also intended to
invite experts from all over Egypt, particularly the involved people in Public owned waste water
treatment plants.

3- Present the results in acknowledged international network.

NATO Consultant

Prof. Nikolaos Mihalopoulos, Environmental Chemical Processes Laboratory, Department of Chemistry,
University of Crete, Heraklion, Crete, Greece.

Abbreviations:  LCA: Life cycle assessment; ERP: Enterprise resource planning; POTW: Public owned treatment
work; EEAA: Egyptian environment affair agency
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SfP 983168
Real-Time Remote Sensing for Early Warning & Mitigation of Disasters and Epidemics: The
Mediterranean Dialogue Earth Observatory

Project Co-Directors:  Gilbert L. Rochon, PhD, MPH, Purdue Univ., W. Lafayette, IN, U.S.A. (NPD)
Dr. Tajje-eddine Rachidi, Alakhawayn University, Ifrane, Morocco (PPD)
Dr. Chaker El Amrani, Abdelmalek Essaadi University, Tangier, Morocco (Co-
Director)
Dr. Okan Ersoy, ECE, Purdue Univ. W. Lafayette, IN, U.S.A. (Co-Director)
Prof. Dr. Gulay Altay, Bogazigi University, Istanbul, Turkey (Co-Director)

Approval Date: 15 July 2008

Effective Starting Date: 30 September 2008

Duration: 3 years, until September 2011
NATO Budget: EUR 280,000

Information about the SfP Project through Internet:
http://www.itap.purdue.edu/pto/NATO_KEEO/index_en.html

Abstract of Research

This project establishes the Mediterranean Dialogue Earth Observatory (MDEQ). The MDEO will provide
real-time data from multiple earth observating satellites, near-real-time data products and archival data
access in support to inter-disciplinary research, instruction and operational initiatives, with respect to
facilitating vulnerability assessment, early warning, impact mitigation and recovery for an array of
anthropogenic and biogenic disasters, including floods, storms, earthquakes, hazardous chemical and oil
spills, famine, epidemics and epizootics.

Maijor Objectives

Convene Executive Committee.

Establish Advisory Board.

Develop bid specifications, solicit bids and select vendor for two remote sensing ground stations.
Design Training Program to include Faculty, Students and Stakeholders/End-user Agencies.
Implement Operational Groundstations primarily focusing on Disaster Early Warning & Mitigation.
Demonstrate Utility of Remote Sensing for Disaster Management, Environmental Sustainability,
Security, Public Health, Natural Resource Conservation and Sustainable Development.

VVVYVYVYVY

Overview of Achievements since the Start of the Project until 30 September 2010

We are proposing several project modifications with respect to the Project’s location, Co-Directors,
institutional affiliations and an expansion of the training mission to encompass all countries within the
Mediterranean Dialogue, including Egypt. These redirections have been necessitated by a decision made
by the National Security Office in Egypt to disallow the RFP for acquisition of the real-time remote sensing
ground stations to go forward, either to be located at the originally intended sites at Cairo University and
Al Azhar University, or even at locations based at Egypt’s Ministry of Agriculture or National Authority for
Remote Sensing & Space Sciences (NARSS), all notwithstanding a blue ribbon Advisory Board. There
have been no budgetary expenditures or KEEO activities (except for publications) since our last March
Report, due to our self-imposed spending moratorium, pending completion of Egypt’'s Security Review.

Payments through NATO Funds: EUR 17,590.91

Milestones for the Next Six Months

We have identified uniquely low cost geostationary and tracking ground stations which would make it
possible to establish both capabilities at each of the two collaborating universities in Morocco, thereby
enabling critical redundancy and dual training facilities focusing on acquisition, archiving, analysis and
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application of real-time remotely sensed data and near-real-time data products for access by faculty and
students, from universities throughout the Mediterranean Dialogue countries, including Egypt.
Consequently, capacity building would be assured with respect to both infrastructure and trained key
spatial data personnel for time critical events, throughout the biogenic and anthropogenic disaster cycle
(i.e. vulnerability assessment, disaster preparedness, drill exercises, anticipatory mitigation initiatives,
early warning, rapid response to emergencies, search & rescue, medical team deployment, humanitarian
relief, damage assessment and longer term infrastructural, societal and economic recovery).

Upon approval of the Project Modification, we would request authorization to convene a meeting of the
Co-Directors to be held in Morocco, in order to establish a stellar governmental and scientific Advisory
Board, with site visits to both campuses in Tangier and Ifrane, Morocco, so as to identify suitable locations
for the ground stations, associated cyber infrastructure, student research assistants and likely end-users
of the data and data products.

Implementation of Results

Preliminary plans are being developed to transfer the operation of the Mediterranean Dialogue Earth
Observatory to End-users/Stakeholders on a sustainable basis. Such plans include training technicians,
faculty and students and negotiating with NARRS to assume responsibility for managing the tracking
station after completion of the NATO SfP grant.

NATO Consultant : N/A

Other Collaborating Institutions

- Dr. Mohammed Shokr, Environment Canada, Ottawa, Canada

- Dr. Tarek El Ghazawi, George Washington University, Washington DC, U.S.A.

- Dr Mohamed A. Mohamed, Senior GIS Scientist, United Nations Dept. of Peacekeeping Operations
(DPKO), MINURCAT, N’'Djamena, Chad

Intellectual Property (IP) Rights : N/A
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SfP 982164
Study of Antimicrobial and Hypoallergenic Products of Lactic Acid Bacteria

Project Co-Directors:  Prof. Dr. Thomas Haertlé, Nantes, France (NPD)
Prof. Iska Vitanova lvanova, Sofia, Bulgaria (PPD)
Dr. Jean-Marc Chobert, Nantes, France (Co-Director)
Prof. Yuri Popov, Yerevan, Armenia (Co-Director)
Dr. Flora Tkhruni, Yerevan, Armenia (Co-Director)
Prof. Akif A. Kuliyev, Baku, Azerbaijan (Co-Director)
Prof. Mahmoud Sitohy, Zagazig, Egypt (Co-Director)
Prof. Vladimir K. Mazo, Moscow, Russia (Co-Director)
Dr. Svetlana I. Sheveleva, Moscow, Russia (Co-Director)

Approval Date: 24 October 2006
Effective Starting Date: 1 March 2007
Duration: 4 years, until April 2011
NATO Budget: EUR 265,000

Abstract of Research

The interest of consumers for many fermented food products such as dairy products, fermented
vegetables and meats has increased considerably in recent years thanks to positive perception of impact
on consumer health considered generally as beneficial. Severe agricultural and economic crises of the
recent years such as mad cow and foot and mouth disease, avian influenza, to name only the few,
indicate how important is the sanitary status of the consumed food products and how deep and
economically devastating may become outbreaks of food borne infections and resulting consumer fears
and panics. Hence, there is an evident need for search of novel ways and new food preservation agents,
preferably of natural origins and preferably produced by relatively well-known and widely accepted
organisms. As far as this is concerned the LAB processing GRAS status are very good candidates.

Major Objectives

The project “Study of antimicrobial and hypoallergenic products of lactic acid bacteria” aims to identify and
characterize novel and original antimicrobial LAB substances allowing to improve Food Safety standards
by the inhibition of the growth of emerging pathogens and of spoilage microbial floras. The best of these
agents are going to be overproduced by participating SMEs and will be used as food conservatives and as
antimicrobial agents.

The produced LAB characterized and classified and will start to be used by participating SMEs in food
fermentations. The impact of lactic fermentations on the allergenicity will also be assessed indicating the
best candidate LABs for a manufacture of hypoallergenic dairy foods reducing the allergic consumer
reactions.

Overview of Achievements since the Start of the Project until November 2010

The research during this reporting period yielded several communications at national and international
conferences or symposia. It has also produced 11 publications either accepted or already print Several
LAB strains with antibacterial and proteolytic activities were characterized, classified and described. This
can be assessed as a good result and good scientific productivity the approach to start the industrial
application of results began already in Bulgaria and in Russia.
The project is progressing well as far as the execution of the proposed tasks is concerned. The visibility of
the project is reinforced by relatively important amount of publications and communications and the new
species of LAB were isolated and characterized. The problems to signal is the reporting and accounting
very unequal between different countries.

Payments through NATO Funds: EUR 250,919

Milestones for the Next Months

> Isolation and selection of antimicrobial-producing strains.
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» Production and purification of antimicrobials.

> Study of the mechanism of action of the antimicrobial peptides.

» Use of antimicrobial producing LAB strains in production of hypoallergenic products.
» End-user application of generated knowledge.

Implementation of Results

The participation of two very pertinent, creative and motivated SMEs as End-users (SIBIO-93 and
Farmbioal) warrants, first, that the well characterized LABs will be used for probiotic and other uses in
foods and as food conservation agents, second, that they will be overproduced and brought to the market
place. Finally, the involvement of some of the participants in formulation of national food and health
protection legislations and policies (Institute of Nutrition, INRA) guaranties well targeted and efficient
dissemination of the most relevant results.

Abbreviations:  LAB: lactic acid bacteria; GRAS: generally recognized as safe
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SfP 982481
Demonstration of a Novel High Recovery Desalination Process for Brackish Groundwater

Project Co-Directors:  Prof. Alan R. Greenberg, University of Colorado, Boulder, U.S.A. (NPD)
Dr. Jack Gilron, Ben Gurion University, Beer Sheva, Israel (PPD)
Prof. Mousa Mohsen, Hashemite University, Zarga, Jordan (PPD)
Dr. Kholoud Mashal, Hashemite University, Jordan

Approval Date: 20 June 2007

Effective Starting Date: 1 January 2009

Duration: 3 years, until 31 December 2011
NATO Budget: EUR 293,000

Abstract of Research

Desalination is a well-established process that uses reverse osmosis (RO) for the removal of salt from
seawater or other brackish (salt-containing) water sources. RO is a pressure-driven process in which
water is forced through a polymeric membrane while salts are retained. A major barrier to efficient
desalination processes is the potential for the precipitation by sparingly soluble salts on the surface of the
membrane, a process termed scaling.

The project focuses on the development and building of demonstration desalination pilot plants based on
RO that would operate in Jordan and Israel on brackish groundwater. These plants will be set up to
extract 90-95% of the groundwater as product water thereby generating ~50 m?® per day of product water.
In RO the feed stream is split into a product stream that passes through the membrane and a smaller
reject stream (retentate) at much higher concentration containing the rejected salts. To reach high
recoveries many membrane elements are connected in series so the reject stream from one element
becomes the feed stream for next element in the series and so on. By the time the reject stream leaves
the last membrane element, it is so concentrated that scaling is likely. Scaling is of immense practical
importance since it significantly degrades membrane performance and/or water quality and hence
increases the cost of desalination.

The innovation in this work is to prevent scaling by exploiting the fact that there is an induction time
between reaching supersaturation and the start of scaling. In the proposed approach the direction of flow
is reversed before the induction period is complete so feed is directed to the concentrate end and
concentrate leaves from the feed end. Innovative valving will allow flow reversal (FR) in tapered flow (TF)
arrangements that involve reducing the number of membrane elements in the direction of the retentate
flow in order to ensure flow rates that minimize the potential for membrane scaling. The flow-reversal
methodology is based on technology developed at Ben Gurion University (BGU). The induction time will
be monitored in situ by using ultrasonic sensors developed by the NSF Center for Membrane Science,
Engineering and Technology (MAST) at the University of Colorado (CU) in order to initiate the flow
reversal. Training of participating personnel from BGU, CU and Hashemite University (HU) will enable
integration of these technologies at the pilot level and in field tests that involve Mekorot Water Company
(MWC) and Water Authority of Jordan (WAJ). If successful, this new sensor-based separation process
would significantly lower the cost of brackish water desalination.

The Middle East is plagued by a severe scarcity of fresh water sources, and so seawater has been the
most commonly used raw water source for desalination. By exploiting brackish groundwater to such a high
degree and reducing brine volumes, these demonstration plants will encourage development of these
additional marginal water sources in Jordan and Israel. Such development will relieve pressure on existing
water sources thereby reducing friction and facilitating cooperation between countries of the region to
cope with dwindling freshwater supplies so that water scarcity will not become a driver of future conflict
between nations in the Middle East.

Maijor Objectives

The major objectives of this project include:

> Develop a method for high recovery brackish water desalination by flow reversal that will allow
reduction of brine disposal costs by 25-50% and enable 5-10% of additional feedwater recovery for
savings of $0.05-0.1 per m? of product.

> Demonstrate the effectiveness of the method at a site in a Middle Eastern country with saline
groundwater resources that is water-challenged.
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Show that flow reversal can be effective in increasing recovery in tapered-flow (TF) RO systems.
Demonstrate that ultrasonic sensors can be effectively used to trigger the timing for flow reversal and
that they are sufficiently robust for use in typical field/plant conditions.

Obtain a commitment by end-users to install such devices in one or more future desalination projects.

Overview of Achievements since the Start of the Project until 30 April 2009

>
>
>

A Jordanian site where the RO unit will be tested: three locations are currently under consideration.
Flat-sheet flow cell with integrated acoustic sensors has been assembled.
Initial results obtained from flat-sheet flow cell using prototype signal-analysis methodology.

Overview of Achievements from May 1 until 30 September 2009

>

Y V V

Y

Initial results indicate that real-time data from sensors compares well with data from independent
measurements obtained at test completion.

The first combined tapered-flow manifold and RO unit has been designed and ordered.

A Jordanian site at which the second RO unit will be tested has been selected and approved.

First proof-of-concept results obtained for a bench-scale NF flow cell operating in flow reversal with
ultrasonic sensors.

Designed and fabricated a flat-sheet RO flow cell with integrated acoustic sensors that will be used for
comprehensive testing of sensor-controlled flow reversal.

Overview of Achievements from October 1 until 31 March 2010

YV VVY

Set-up of TF RO pilot equipped with 4-inch SWM elements.

Initiating of Testing at Sde Boker of first US-operated TF-FR unit on synthetic and well water.

Initiation of water-quality monitoring at site of Jordanian RO unit.

Successful operation of bench-scale flat-sheet membrane module operating in flow reversal under
control of ultrasonic sensors.

Overview of Achievements from April 1 until 30 September 2010

>

Successfully tested the tapered flow, flow-reversal pilot plant on synthetic (calcium carbonate)waters
at 85-88% recovery with exit Langelier saturation index of 1.5 (30 X saturation) in closed-loop
operation.

Successfully tested Mashabe Sadeh well water with recovery of 88% in closed-loop operation. All of
this was done without the use of antiscalants.

The open-loop operation on Mashabe Sadeh well water was initiated at 85% recovery after
appropriate preparations were made.

During the course of testing, effective solutions were found to allow keep the concentrate line
downstream of the membrane flow reversal valve manifold free of scaling. This is important as the
downstream concentrate line constantly was exposed to supersaturated solution until the effective
solutions were implemented.

Mekorot has invested in the technology and expressed interest to participate in a retrofit project to
incorporate TF-FR in an existing desalination plant.

Developed a novel and powerful methodology for analysis of real-time scaling and corresponding
control of the switch in flow direction for bench-scale flat-sheet module.

The proof-of-concept results based on this methodology enabled a provisional patent to be filled in
July 2010.

Results of this work were presented at two major international membrane meetings in July and
October, respectively.

Design and assembly of a RO system incorporating a 4-inch spiral-wound module is underway at CU.

Payments through NATO Funds: EUR 111,690

Milestones for the Next Months

>

BGU: Demonstrating TF-RO operation on real feed water as effective in preventing scaling.
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BGU: Fitting ultrasonic sensors on a flat-cell test unit in BGU similar to CU setup and using for
measuring induction times for brackish water concentrates.

BGU: Fitting ultrasonic sensors on the 4-inch pressure housing of the TF-FR pilot.

HU: Completion of site preparation for brackish water RO demonstration system.

HU: RO unit order will be placed.

CU: Continuation of comprehensive experiments using a (just-completed) automated bench-scale flat-
sheet RO flow cell.

CU: Adaptation of ultrasonic sensors to flow-reversal operation of an RO system using a 4-inch spiral-
wound module

BGU: Train HU-WAJ and Mekorot personnel on flow reversal and ultrasonic sensing on the tapered
flow system at BGU/Sde Boker.

YV V VVVVY 'V

Implementation of Results

It is too early in the project to transfer of results to end-users. However, Mekorot has invested in the
technology and is interested in doing a retrofit to an existing plant to increase recovery as soon as
technology has been successfully demonstrated at the Sabha site. To facilitate this transfer, an agreement
was reached among Mekorot, BGU and a high-tech startup company to work on commercializing the
developments of this project with appropriate licensing agreements with the group from University of
Colorado.

NATO Consultant

Prof. Michael Peterson, University of Maine, Orono, United States

Other Collaborating Institutions

- Menahem Priel, Mekorot Water Company, Tel Aviv, Israel
- Ratib Al Adwan, Water Authority of Jordan, Amman, Jordan

Intellectual Property (IP) Rights

An |P/license agreement between CU and ROTEC (company set up for commercialization in which both
BGU and Mekorot are partners) has enabled preparation and filing (July 2010) of a provisional patent
application based on the proof-of-concept results achieved for ultrasonic sensor control of flow reversal
during RO operation.

Abbreviations: BGU: Ben Gurion University; CU: University of Colorado; HU: Hashemite University; MWC: Mekorot
Water Company; NSF: National Science Foundation; RO: Reverse osmosis; TF: Tapered flow;
WAJ: Water Authority of Jordan
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SfP 982614
Assessment and Development of Alternative Water Resources in the Sinai Peninsula, Egypt

Project Co-Directors:  Mohamed Sultan, Western Michigan University, Kalamazoo, U.S.A. (NPD)
Farouk Soliman, Suez Canal University, Ismailia, Egypt (PPD)
Mohamed Rached, Suez Canal University, Ismailia, Egypt
Mohamed Mohmoud, Ministry of Water Resources and Irrigation, Giza, Egypt

Approval Date: 1 June 2007

Effective Starting Date: 1 July 2007

Duration: 3 years, until 1 July 2011
NATO Budget: EUR 205,000

Information about the SfP Project through Internet: www.esrs.wmich.edu

Abstract of Research

A five-fold exercise is being conducted to assess the groundwater potentiality in the Sinai Peninsula. First,
a field campaign is being conducted to sample and analyze groundwater and surface water samples from
the investigated area for qeochemical, isotopic (e.g. O and H stable isotope compositions),
geochronologic analysis (e.g. *C and 36ChI). Second, a database is being generated to host all relevant
data sets including published data in a GIS environment for a better understanding of the spatial
relationships between these data sets. Co-registered digital mosaics are being generated from relevant
data sets including remote sensing (e.g. Landsat TM, SIR-C, SRTM, TRMM), geochemical (solute
concentrations, O and H stable isotope composition), geological (geologic maps) and hydrological (e.g.
lithology, depth to water table) data sets. Third, a web-based GIS interface (ArcIMS) is being developed to
provide a vehicle for data analysis, visualization, and dissemination. Fourthly, using the developed web-
based GIS and geophysical methods, locations for potential productive wells targeting different types of
shallow (<200m) reservoirs will be identified. The validity of the methodology will be tested against existing
wells in the Sinai Peninsula. Final selection of drilling locations will be dictated by technical (geophysical),
financial (cost of driling) and social aspects responding to needs expressed by local
communities/authorities. Results will be shared with the Ministry of Water Resources & Irrigation (MWRI),
our partner on the UNDP-GEF project. Fourthly, calibrated rainfall-runoff models and groundwater flow
models will be developed to simulate runoff, recharge, and to compute sustainable extraction. Fifthly,
throughout the duration of the project, the national researchers will receive locally and in the US training
on various aspects of the adopted integrated applications and approaches. Specifically, training will be
conducted of GIS, remote sensing, geochemistry, and geophysics in groundwater exploration.

Maijor Objectives

> Develop in-country scientific and technical capabilities in the area of assessment of alternative water
resources. This will be attained by conducting training for the participants, acquisition of laboratory
(hardware, software) for image processing, and hydrologic modeling. Also, by presenting findings in
national and international meetings by the involved national scientists, especially the junior scientists.

» Collect and conduct geochemical and isotopic analyses on water samples from existing wells and
water bodies.

> Identify the origin of subsurface waters in all of the main valleys of the Sinai Peninsula by analysis of
geochemical and isotopic data.

> Develop a web-based GIS to host all relevant data sets (our data and published data).

> ldentify the watersheds and stream network in the study area.

» Collect all available satellite-based precipitation data for the study area.

» Generate, test, refine, and validate an integrated continuous rainfall-runoff model for mountainous arid
regions that combines temporal and spatial distribution of rainfall with appropriate infiltration
parameters for various soil types to estimate infiltration. Test and refine the model at several locations
by using data on flooding events.

» Produce a map that highlights potential well locations.

> Test the validity of the selected sites by geophysical methods and drilling.
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Overview of Achievements since the Start of the Project until 31 March 2010

Compiled a collection of published data that will be part of our digital data base (95%).

Collected and analyzed groundwater samples for chemistry and isotopic systematics (70%).

Collected digital products and digitized maps (Milestone 5: 80%).

Digital mosaics covering the study area were generated from individual units (e.g. Landsat scenes)
(70%).

We generated a digital elevation map for the study area from SRTM data that was used to delineate
watersheds across Sinai (100%).

We processed 3-hourly TRMM precipitation data over Sinai from 1998 to 2007, which represents 80%
of the available TRMM data (80%).

We generated a preliminary web-based GIS database and integrated the IMS within a Google API
framework to host and distribute the data (90%).

We presented our findings (six presentations) in the annual meetings of the Geochemical Society of
America.

We hosted three Egyptian scientists and trained them on Remote Sensing & GIS principles.

We conducted several geophysics investigations in Wadi Zalaga and Baraga.

We constructed a rainfall-runoff model for the Sinai Peninsula using field and remote sensing
datasets.

We installed soil temperature probes in several wadis and obtained infiltration rates.

YV VVV VY ¥V VYV VYV VVVY

Payments through NATO Funds: EUR 142,557

Milestones for the Next Six Months

Refine rainfall-runoff model in Sinai.

Analyze remaining results of soil temperature probes to estimate recharge amounts.
Collect and analyze groundwater samples from several Wadis in Sinai.

Identify potential locations for exploration.

Conduct a training session on geochemical and isotopic methods.

Continue all the tasks that we started.

VVVVYVYVYVY

Implementation of Results

We have established a web-based GIS to facilitate the transfer of project results to the end-users. The
web-based allows users to view, interact, and download all of the current datasets produced for the
project thus far. The end user is represented by Dr. Mohamed Ramy Mahmoud, Director of the GIS facility
at MWRI in Egypt. There are no potential applications at this time.

NATO Consultant : N/A

Other Collaborating Institutions

- Desert Research Institute in Cairo, Egypt

Dr Saffei Elden Mohamed Metwally is a geophysicist who has extensive experience in Sinai. He has spent
six months (Oct.07-Mar.08) at Western Michigan University working with us on the project. He provided
approximately 150 VES that he collected from various wadis in Sinai that are now on our web-based GIS.

Intellectual Property (IP) Rights : N/A

Abbreviations: UNDP: United Nations Development Programme; GEF: Global Environmental Facility; GIS: Global Information
System; SRTM: Shuttle Radar Topography Mission; TRMM: Tropical Rainfall Measurement Mission; SIR-C:
Shuttle Imaging Radar-C; Landsat TM: Landsat Thematic Mapper; MWRI: Egyptian Ministry of Water Resources
& Irrigation; ArclMS: Arc Internet Mapping Service; DEMs: Digital elevation models
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SfP 982811
Microbiological safety of drinking water in Uzbekistan and Kyrgyz Republic

Project Co-Directors:  Mélinda Maux, IPL, France (NPD) (Tristan Simonart from 15/08/07 to 30/09/08)
Ainash Sharshenova, SPCPM, Ministry of Health, Bishkek, Kyrgyz Republic

(PPD)
Islam Usmanov, IWP, Academy of Sciences, Tashkent, Uzbekistan (Co-PD)
Approval Date: 20 June 2007
Effective Starting Date: 15 August 2007
Duration: 3 years, until August 2011
NATO Budget: EUR 298,000

Information about the SfP Project through Internet: www.envsec.org
Web page in preparation: http://www.ipl-groupe.fr

Abstract of Research

Safe microbial drinking water supply of the population and safe of recreational waters are an acute priority
in Central Asian Republics. The laboratories in Kyrgyzstan and Uzbekistan are currently applying
analytical standards (GOST, SanPin) that were formerly developed in the Soviet and post-Soviet period or
in the Russian Federation.

This project intends to set up the basic for reliable, traceable and harmonized microbiological water quality
monitoring in this region, based on International ISO/WHO standards and requirements for quality
assurance, under the supervision of the NPD (Pasteur Institute of Lille) and in direct coordination with
reference national laboratories and Public Health authorities in Kyrgyzstan and Uzbekistan.

Major Objectives

» Comparative study of Central Asia drinking water microbiological monitoring regulations with
International ISO/WHO standards.

» Central laboratory training of reference laboratories on microbiological ISO standards for drinking water
and ISO 17025 quality control accreditation requirements (location: NPD central lab, France).

» Transfer and implementation of these international standards in the 2 national reference laboratories
(including consumables, equipments, standard documentation and organization of on site workshops).

» Evaluation of performance through proficiency testing (interlaboratory trial) between the 2 national
reference laboratories, under the control of NPD.

» Final intercomparison study on natural (drinking water) samples, using in parallel national and ISO
standards.

As a final direct output, an International Conference on Microbial Safety of Drinking Water in Central Asia

will contribute to disseminate this NATO-SfP project’'s achievements, increasing in the same time

awareness of Central Asian Public Health and Environmental Authorities, as well as water managers and

scientific community.

Overview of Achievements since the Start of the Project until 30 September 2009

» Literature on drinking water microbiology has been collected.

» Comparison of regulatory documents of Kyrgyzstan and Uzbekistan on microbiological analysis of
drinking water.

Training course at IPL France (organization, implementation, preparation of documents).

Ordering and purchasing necessary for analysis laboratory equipment.

Translation from English and French to Russian of IPL training documents on microbiological methods
and schemes for analysis of water samples.

Training of participants from Kyrgyz Republic in the National Institute of Standardisation and Metrology
in Bishkek.

Personnel training on EU directives and ISO requirements by trained project participants.
Implementation of ISO methods to national laboratories.

VV VYV VVYVY
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Payments through NATO Funds: EUR 74,728

Milestones for the Next Six Months

Order, purchase and delivery of equipment (October 2009-February 2010).

Purchase of computers (October-November 2009).

Purchase of ISO standards (December 2009-January 2010).

Regional trips in Kyrgyz Republic for situation analysis and workshops on international methods of
microbiological testing of water (November 2009-January 2010).

Installation and laboratory arrangements (January-February 2010).

First inter-laboratory trials (March 2010).

YV VY

Y VYV

Implementation of Results

Activities taken to ensure implementation of the project results are the training of young scientists,
including the cooperation of the scientists between Bishkek, Tashkent and Lille. The project has been
highly collaborative between IPL, SPCPM and IWP; between SPCPM and Bishkek Center State sanitary-
epidemiologic surveillance (End-users, Bishkek, Kyrgyz Republic) and Institute of Water Problems (IWP)
and Republic Center of State sanitary-epidemiologic surveillance (End-user, Tashkent, Uzbekistan).

NATO Consultant : N/A

Other Collaborating Institutions

End-user: Department of State Sanitary-Epidemiologic Surveillance, Bishkek, Kyrgyz Republic

Intellectual Property (IP) Rights : N/A

Abbreviations:  SfP: Science for Peace; NPD: NATO country Project Director; PPD: Partner country Project
Director; NATO: North Atlantic Treaty Organization; IPL: Institute Pasteur in Lille; SPCPM: Scientific
and Production Centre for Preventive Medicine; IWP: Institute of Water Problems; ISO: International
Standardization Organization.
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SfP 982220
Real Time Surface Current Measurements to Protect the Gulf of Agaba (Eilat) Against Man-Induced
or Accidental Oil and Other Toxic Spills

Project Co-Directors:  Stephen Monismith, Stanford University, U.S.A. (NPD)
Amatzia Genin, The Hebrew University of Jerusalem, Israel (PPD)
Hezi Gildor, The Weizmann Institute of Science, Rehovot, Israel
Riyad Manasrah, Marine Science Station, Agaba, Jordan

Approval Date: 21 November 2006
Effective Starting Date: 1 January 2007

Duration: 4.5 years, until June 2011
NATO Budget: EUR 425,000

Abstract of Research

The Gulf of Agaba is important to the economics (and hence stability and security) of both Israel and
Jordan. Intentional or accidental spills of toxics or oil in the Gulf can result in unprecedented damage to
the economical interests of both countries that may last for many years, as well as destroying a unique
ecosystem. In this project we investigate the circulation patterns that may exist in the Gulf and build near
real-time system that can provide the surface current if and when such a spill occurs.

Major Objectives

» Validating the measurements of the HF radar using drifters trajectories and ADCPs.
» Compile common surface circulation patterns in the GOA.

» Investigating the physical mechanisms responsible for driving the surface circulation.
» Provide near real-time surface circulation in the GOA for decision makers.

Overview of Achievements since the Start of the Project until 31 December 2010

Deployment of ADCPs.

Deployment of thermistor chain to study internal waves in the Gulf.

Submission/preparation of several manuscripts for peer-review; a number of these papers have been
accepted for publication.

Acquisition/installation of Meteorological Buoy and HF Radar.

Three field campaigns — August 2007, April 2008, August 2008.

First ever trans-Gulf transecting with a single boat/crew.

Joint moorings June-November 2009.

3 presentations/posters given at 2008 AGU/ASLO Ocean Sciences Meeting.

4 presentations given at the annual Radiowave oceanography meetings.

Presentation at the 2010 AGU/ASLO Ocean Sciences Meeting.

Presentation at the EGU meeting in 2009.

Presentation at the 42nd International Liege colloquium on ocean dynamics | Liege, Belgium

VVVVVVVVY VVY

Payments through NATO Funds: EUR 349,254

Milestones for the Next Months

> Integrate the HF radar station in Jordan with existing network.
» Complete analysis of the deep currents.

» Continue work with end users.
> Reinstall meteorological buoy.

Implementation of Results

No actions were planned for this stage.
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End-users:

1. Dr. Al-Bashir, Bilal

Aqaba Special Economic Zone Authority (ASEZA)

P.0.Box: 2565, 77110-Agaba, JORDAN.

Tel: ++962 3 203 5757/8; Fax: ++962 3 203 0912; Email: bbashir@aseza.jo
2. Eli Warburg, Manager

Marine Pollution Prevention Station, Eilat, Israel

Tel. 972-8-6376376; FAX 972-8-6376375; Email: eliv@environment.gov.il

NATO Consultant : N/A

Other Collaborating Institutions : N/A

Intellectual Property (IP) Rights : N/A
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SfP 982227
Water Recources Management of Agro-Ecosystems in the South Caucasus Transboundary
Regions (Armenia, Azerbaijan, Georgia)

Project Co-Directors:  Prof. Gerrit Hoogenboom, University of Georgia, Griffin, Georgia, U.S.A. (NPD)
Prof. Konstantine Bziava, Georgian State Agricultural University, Thilisi, Georgia
(PPD)
Dr. Gurgen Yeghiazaryan, Armenian State Agrarian University, Yerevan, Armenia
Dr. Rafig Verdiyev, Association on International Hydrological Programme, Baku,

Azerbaijan
Approval Date: 13 December 2006
Effective Starting Date: 15 April 2007
Duration: 3 years, until 31 December 2010
NATO Budget: EUR 246,000

Information about the SfP Project through Internet: http://www.natochronicles.org/

Abstract of Research

The transboundary region of the South Caucasus includes the countries of Armenia, Azerbaijan and
Georgia. The population is represented by different religious and ethnic groups, with agriculture as their
main source of income. As this region is located in arid and semiarid climatic zones, the available water
resources, especially for irrigation, determine the level of agricultural production. Civil contention between
the different ethnic and religious groups is due to not only the lack of adequate water resources for
irrigation, but also the lack of efficient mechanisms to transport water to the end user and the absence of a
timely water supply schedule to the water consumers. There is, therefore, a need for a radical change of
this situation that can only be achieved by the introduction of state-of-the-art technologies for the
management of agricultural crops, especially with respect to irrigation. One of these advanced techniques
is drip irrigation, which has been widely applied in developed countries, especially in cases where water is
a limiting resource. However, the introduction of state-of-the-art technologies requires applied research on
the evaluation of these techniques for local conditions. This includes studies of the local soil-crop-
atmosphere system, including detailed measurements of soil conditions using automated soil water
measurement techniques, atmospheric conditions with automated weather stations and crop conditions
through detailed sampling. It is expected that the improved irrigation systems will not only result in crop
improvement, but also an increase in yield and farm income. This should lead to a revival of trade in the
region, resulting in a reestablishment of an economic and communication network. These are the critical
components of a long-term economic sustainability and social stability in the region, which will ultimately
result in political security in the transboundary region of the three South Caucasus countries. The
outcomes of the proposed project will promote intensification and sustainability of an agricultural
production in irrigated agriculture that is one of main factors for the improvement of the social and
economic living standards of the population and therefore security in the region.

Major Objectives

The overall goal of this project is to enhance and improve the social and economic, demographic,

ecological, and political security of the South Caucasus Transboundary region of Armenia, Azerbaijan and

Georgia using modern scientific and state-of-the-art technological innovation that will improve the long-

term sustainability of irrigated agricultural production systems. Specific objectives include:

» The development of a demonstration farm for evaluation of state-of-the-art irrigation water distribution
techniques.

» The development of scientific techniques for estimating water use of agricultural crops based on local
weather conditions and the hydrophysical characteristics.

> The creation of the South Caucasus Scientific Research, Information and Extension Center entitled
“Water-Crop Security and Sustainability” for dissemination of the state-of-the-art irrigation scheduling
technologies to stakeholders and end users in Georgia, Armenia and Azerbaijan.
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Overview of Achievements since the Start of the Project until 30 September 2010

> Initial start-up meeting in Thilisi, Georgia, in April 2007 with all project participants.

» Development of demonstration plots in farmers’ fields in Marneuli, Georgia, for the 2007, 2008, 2009
and 2010 experiments.

» Installation of drip irrigation on the demonstration plots in 2007, 2008, 2009 and 2010.

» Successful production of various agricultural crops, including tomato, bell pepper, eggplant, mini-corn,
beet and onion.

> Drip irrigation resulted in yields that are 4 to 5 times higher than the yield of crops obtained under
traditional irrigation.

> Drip irrigation resulted in water savings of up to 4 to 5 times compared to traditional irrigation.

> Participation by local farmers in the crop production system.

» Successful seminars to local farmers.

» Determination of the two study sites in Azerbaijan and Armenia.

» Preparation of information material for dissemination to farmers in Armenia and Azerbaijan.

> Determined the relationship between yield and optimum level of irrigation.

» Installation of drip irrigation demonstration field in Armenia.

» Comparison between traditional irrigation, drip irrigation and drip irrigation and plastic mulch in
Georgia and between traditional irrigation and drip irrigation in Armenia during the 2008, 2009 and
2010 growing season.

» Successful installation of the automated weather stations in Georgia, Armenia and Azerbaijan.

» Successful installation of the soil moisture measurement system in the experimental plot in Marneuli,

Georgia.
» Participation in a video production for a documentary on ecological sustainable agricultural systems:
http://natochronicles.org.
Payments through NATO Funds: EUR 222,602

Milestones for the Next Months

» Evaluation of technique for estimation of potential evapotranspiration for irrigation scheduling.
» Analysis of weather and climate data collected at the three weather stations.

> Dissemination of results to stakeholders.

» Development of the science information centre.

Implementation of Results

More than 200 people visited the demonstration site in Marneuli. Based on discussion with the supplier of
the drip irrigation system, there has been an increased interest by local producers to purchase drip
irrigation systems for their farm as well as in purchasing the improved varieties that were used in the
experiment. Two seminars were held in Georgia for presentation of the results to local farmers. In
addition, a poster and brochure was developed in Armenia to educate the farmers on the use of drip
irrigation systems. A brochure on drip irrigation has also been developed in Azerbaijan.

NATO Consultant : N/A

Other Collaborating Institutions

- Local farmers in the Marneuli region of Georgia
- Local farmers in Armenia and Azerbaijan.

Intellectual Property (IP) Rights : N/A
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SfP 983054
Harmonization of Seismic Hazard Maps for the Western Balkan Countries BSHAP

Project Co-Directors:  Prof. Sinan Akkar, METU, Ankara, Turkey (NPD)

Prof. Branislav Glavatovic, MSO, Podgorica, Montenegro (PPD)

Prof. Ismail Hoxta, Institute of Geosciences, Tirana, Albania (PPD)

MS Vlado Kuk, Faculty of Sciences, Zagreb, Croatia (PPD)

Amer Zoranic, Ministry of Civil Affairs, Sarajevo, Bosnia and Herzegovina (PPD)
Prof. Mihail Garevski, 1ZIlS, Skopje, FYR Macedonia (PPD)

MS Svetlana Kovacevic, Seismological Survey of Serbia, Belgrade, Serbia (PPD)

Approval Date: 20 July 2007

Effective Starting Date: 1 October 2008
Duration: 3.5 years, until April 2011
NATO Budget: EUR 638,000

Information about the SfP Project through Internet: www.wbseismicmaps.org

Abstract of Research

Seismic hazard maps for the territory of participating Western Balkan countries will be realized. In the
methodological approach unified earthquake catalogues, seismotectonic data and a consistent ground
motion prediction model will be implemented to the probabilistic seismic hazard analysis. The output
ground-motion parameter(s) describing the seismic hazard in the region will be provided that is consistent
with the EUROCODE 8 and the design regulations of the countries involved in the project. All seismic
input and output results will be presented through a consistent GIS database. Future researches in this
field will be enhanced by new data collected by seismic instruments that will be deployed within this
project realization.

Major Objectives

>

YV Vv YV VY V¥V

Y

Establishing complete and consistent GIS database for the regional earthquake catalogue,
seismotectonics and seismic hazard.

Methodological improvement and harmonization of seismic hazard maps of the participating countries
to surmount the existing artificial differences in the cross-border seismic hazard levels.

Improvement of existing seismic monitoring networks through the deployment of strong- and weak-
motion stations in the participating countries.

Providing a consistent background for tailoring the seismic provisions of the [participating countries
harmonized with EU standards (Eurocode 8).

Establishing active collaboration between the participating countries, and training of future-promising
young scientists in earthquake-hazard related topics.

Publishing the major project findings that include the improved seismic hazard maps to share the
outcomes with the seismological and engineering community.

Encouraging the implementation of harmonized and upgraded seismic hazard maps by the concerned
civil authority of each participating country to improve the sesmic safety and seismic risk management.

Overview of Achievements since the Start of the Project until 30 April 2010

>

>

>

>

Upon the agreement on providing national earthquake catalogues the compiled regional catalog has
been merged (including neighboring countries Greece, Bulgaria and Romania). Final E-version of
earthquake catalogue with threshold magnitude 3.0 for the territory of involved countries is presented.
Unified earthquake catalogue was filtered from the dependant earthquake events (foreshocks and
aftershocks) all events presented in M,.

Training of last version of Software OHAZ 6.1 realized during the Ig, Slovenia (Sponsored by ARSO)
and Ohrid workshops. The essential elements about the calculation procedure, type, and format of
input data were explained; first results in computing seismic hazard for the territories of Montenegro,
Serbia, Albania and Croatia were presented.

Memorandum on real-time data exchange was signed, as well as Memorandum on further
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development of OHAZ software source code. The selected number of new GMP formulas is
implemented in OHAZ software, as well as other improvements.

» Results of various GMP models applicability to the region have been presented.

» The GIS software licenses are purchased; training in GIS is realized in coordination with project
partner from Serbia. Compiled earthquake catalogues and the seismotectonic information
implementation to the GIS software.

Payments through NATO Funds: EUR 517,168.79

Milestones for the Next Six Months

M, magnitude to be converted to M,,.

Final definition of seismic source zones in the region according to compiled seismotectonic information
and catalogue information.

The final thematic GIS maps seismotenics etc. to be integrated for the region.

The preparation of sites for the deployment of seismic instruments will commence; the final installation
should take place.

Final seismic hazard computation to be performed.

The above results will be published on regular basis on the project Web page and in papers.

VV VYV VY

Implementation of Results

The Civil Engineering Faculties/Departments of the regional universities as well as the concerned
Ministries and Engineering Chambers are the major civil entities that will make use of the outcomes of this
project to upgrade the national seismic provisions for their further adoption to EUROCODE 8 standards.

NATO Consultant : N/A

Other Collaborating Institutions

Environmental Agency of Republic of Slovenia, Ljubljana, Slovenia

Intellectual Property (IP) Rights

Participating institutions made an agreement to exchange the earthquake catalogue information for the
scientific purposes of the Project.

Abbreviations: ARSO: Environmental Agency of Republic of Slovenia ; B&H: Bosnia & Herzegovina ; 1ZIIS: Insitute
for Earthquake Engineering And Engineering Seismology of University of Sts Cyril and Methodius,
Skopje, Macedonia ; GMP: Ground motion prediction ; IGEOQ: Institute of Geosciences, Tirana,
Albania ; METU: Middle East Technical University, Ankara, Turkey ; MSO: Montenegro
Seismological Observatory
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SfP 983284
Caucasus Seismic Emergency Response (CauSER)

Project Co-Directors:  Eileen Vergino, Livermore, U.S.A. (NDP)
Zurab Javakhishvili, Tbilisi, Georgia (PPD)
Avetis Arakelyan, Yerevan, Armenia
Gurban Etirmishli, Baku, Azerbaijan
Daniela Pantosti, Rome, Italy
Niyazi Turkelli, Istanbul, Turkey
loannis Kalogeras, Athens, Greece
David McCormack, Ottawa, Canada

Approval Date: November 2008
Effective Starting Date: July 2009

Duration: 3 years, until July 2012
NATO Budget: EUR 398,000

Major Objectives

» Updating regional seismic and strong motion networks to improve regional coverage.

» Organize, equip and train multidisciplinary teams for comprehensive seismic observation.

» Organization of task-force teams for immediate response to strong earthquakes in the region and
deployment at the epicentral area within 12-24 hours after an event occurs.

Promoting cooperation and sharing of the resources and data.

Stabilization in case of emergencies.

Cross border cooperation.

Promote development of next generation of technical experts.

Prepare governments and population to respond to emergencies in the region.

VVVVYVY

Overview of Achievements since the Start of the Project until 30 April 2010

Task 1: Equipping teams with seismographs, accelerographs and other equipment.

1.1 Selection of sites for permanent installations.
The sites for installation of seismographs have been selected in Georgia, Armenia and Azerbaijan.

1.2 Equipping teams with mobile seismographs for task-force operations and joint field experiments.
5 data acquisition units Gmsys2009 and 5 Guralp CMG-6T 30s to 100Hz frequency response Sensor,
Solar Panels 65Wx2 + Sunsaver 10L 12V regulator (5 for each partner country) have been
purchased.

Task 2: Organization and training of multidisciplinary task-force groups and young scientists.

2.1 Organization of task-force groups in each country.
The multidisciplinary task-force group for field investigations was created in partner countries. The
groups consist of seismologists, geologists, geophysicists, and electric engineers.

2.2 Training of young scientists.
Young scientists were trained in seismic data processing and analysis, installation and maintenance
of seismic equipment, GPS measurements and data acquisition, GIS technologies.

2.3 Organization of international field investigations in the selected areas (in case of occurrence
strong/moderate earthquakes) or organization of joint field experiment.
- According to the work plan two field investigations (summer schools) were organized in Javakheti
region (South Georgia) on August 2-10, 2009 and August 22-30, 2010.
- Field investigation were organized in epicentral area of M=6 earthquake September 7, 2009 in
Georgia.

Task 3: Creation of a Communication Network for data acquisition and information exchange.

Together with partner countries schemes for better internet communication between the institutes have

been compiled.

Task 4: Enrichment of the existing seismic and other databases.

The seismic records obtained during Javakheti field investigations and epicentral expedition in the Racha

region were processed. The data was recorded in data base and is available via internet.

Task 5: Improvement of the regional attenuation model for the Southern Caucasus.
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5.1 Analysis of existing strong motion data.
The all available strong motion data was collected and analyzed.
Task 6: Assessment of possible environmental and economic impacts due to damage or destruction of
critical objects.
The sites and objects that can affect the environment in case of damage were selected for future detailed
investigation.
Task 7: Make publically available data from new installation and field investigations for various scientific
research in seismology and earthquake engineering.
7.1 Provide information available in a form useful to planners and public officials responsible for decision-
making in case of a disaster.
Close collaboration has been established between the project participants and end users.
Task 8: Project coordination activities and publication of results.
8.1 Workshops and meetings to coordinate, share, and unify methodological approaches.
During the reported period two meetings were organized in Tbilisi, one meeting in Yerevan and one in
Akhalkalaki.

Payments through NATO Funds: EUR 80,630

Milestones for the Next Six Months

» Purchasing of modern equipment (I stage): Guralp CMG-6T 30s to 100Hz frequency response Sensor
(5 units), Gmsys DAS (5 units), Solar Panels 65Wx2 + Sunsaver 10L 12 V regulator (5 units).

» Organization of the third field investigation in Southern Georgia on August 2011.

> Preparation of scientific articles.

NATO Consultant : N/A

Other Collaborating Institutions

- Ministry of Education and Science of Georgia

- Emergency Management Department of the Ministry of Internal Affairs of Georgia

- Department of Urban and Natural Resources, Ministry of Urban Development of Armenia
- Ministry of Nature Protection of Armenia

- Armenian Rescue Service, Ministry of Emergency Management of Armenia

- Complex Hydrogeology and Engineering Geology Expedition; Baku, Azerbaijan

- State Town Planning and Architecture Committee of Azerbaijan; Baku, Azerbaijan

Intellectual Property (IP) Rights : N/A
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