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Proposal Objectives:

The proposed project will develop the scientific basis for an integrated water monitoring system for the Diyala River in central Iraq. The project will install surface water and groundwater monitoring stations and establish the technical and human resources required for state of the art data collection, analysis and modeling in the basin.  The project will engage U.S. and Iraqi scientists with scientists from the Royal Scientific Society in Jordan. Success in the Diyala basin will lay the foundation for broader application of the same approaches throughout Iraq. Collaboration among Iraq and Jordan will strengthen regional ties and improve the development of future technical collaborations.
Justification: 

Achieving sustainable and effective water resources management is one of the keys for assuring Iraqi social economic and political stability. Understanding regional water quality characteristics as well as short- and long-term trends in those characteristics is essential for effective resource management. The Diyala River is an important tributary to the Tigris River and is used by the city of Baghdad and surrounding areas for drinking water, agricultural irrigation, and for wastewater disposal. Improving water management in the vicinity of Baghdad is essential for creating stability there, and can be an example for management of water and other natural resources througout Iraq.
Involved Iraqi Entities: 

· Ministry of Water Resource

· Director General of Water Integrated Management

· Baghdad University

Available Resources:  

The available resources include engineers, hydrogeologists, students and technical staff from the Ministry of Water and Baghdad University.  Additionally, various environmental laboratories for analysis of water quality are available.  Support for fabrication and construction of monitoring stations and  transport and installation of the stations at monitoring sites is available.  Rudimentary computer support in the form of hardware is available. However new hardware (computers, servers, data acquisition systems, and software) will be needed to complete the project.  Collaboration with the Royal Scientific Society in Amman, Jordan, will provide a place for Iraqi, U.S. and Jordanian scientists to meet  for planning, training, and modeling workshops, and will provide a partner for regional assistance and future regional collaborations. Collaborator support from Sandia National Laboratories is available for planning, capacity building, and execution of the project.

Required Resources:
This project will require collaboration with several important sources.  First, the collaboration with the International Collaborator and organization (Sandia National Laboratories) is required. Collaboration with Jordan’s RSS provides a place for Iraqi and U.S. scientists to meet, and also provides Iraqis with a Middle Eastern partner.  Collaboration is required with local universities (such as University of Baghdad civil engineering, chemistry, and hydrology departments).  New hardware (computers, servers, data acquisition systems, and software) will be needed to complete the project.  Also, instrumentation along with calibration facilities will be required.  Of course, manpower to assist in construction of the monitoring stations, establishment of power supplies (e.g. solar power), and installation of communication systems will be necessary
Beneficiaries:

All the people of Iraq will eventually benefit from the results of this project.  Initially, the citizens of the Baghdad area and surrounding agricultural areas will benefit from a greater real-time understanding of the quantity and quality of available water resources in the Diyala River basin.  The project will also benefit the entire nation through development of state-of-the-art monitoring technologies.  These technologies will be used in water resource planning and management models that can be used by water resource managers (e.g., the Minister of Water) to allocate water resources, plan for economic growth, and resolve disputes between competing stakeholders.  High-quality data integrated with models in real time is necessary for achieving all of this.
Expected Deliverables

Phase 1:
Generation of report describing the plan for developing the monitoring system. This report will describe the types and locations of measurements to be made, the equipment and instrumentation to be used, the communication system, and the models that will be used to acquire and transform the measured data into actionable knowledge. (Months 1-6)  

Phase 2:
Installation of a suite of prototype monitoring stations and technologies at selected stations on the Diyala River.  This part of the project will include installation of the communication links and will initiate the data fusion (modeling) for the installed monitoring stations. (Months 7-12)
Phase 3:
Complete the installation of the complete monitoring network for the Diyala River, complete the installation of the communication system, and complete the data fusion processes so that the entire system can be operated in real or near-real-time. Complete training of Iraqi staff for ongoing operations. (Months 13-18)
Duration:
The duration of this project will be described according to the duration of each phase described above.
Phase 1:
This phase is expected to take 6 months from start to submission of the detailed report.

Phase 2:
This phase is expected to take 12 months from completion of Phase 1 to completion of Phase 2.
Phase 3:
This phase is expected to take 18 months from completion of Phase 2 to completion of Phase 3.
Estimated Funding Required:
The total funding required for this project is approximately $820,000 .

Phase 1:
3 full time equivalents for SNL, RSS and Iraqi scientists/engineers plus $10,000 travel expenses to communicate with collaborators and to present the results of Phase 1 at international meetings (~$90,000)
Phase 2:
5 full time equivalents for SNL, RSS and Iraqi scientists/engineers/technicians and university collaborators plus $20,000 for travel for system installation, communication with collaborators, and to present the results of Phase 2 at international meetings (~$350,000).

Phase 3:
 5 full time equivalents for SNL, RSS and Iraqi scientists/engineers/technicians and university collaborators plus $50,000 for travel for system installation, communication with collaborators, and to present the results of Phase 2 at international meetings (~$380,000).
Possible Funding Agencies:

USAID, USACE, AOAD, FAO, DFID, IDRC, IFAD, UNDP and UNEP
W04, Diyala River Monitoring
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