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1. Project Description 

1.1 Abstract 

This proposal, “Monitoring system for water quality and quantity of Diyala River,” aims to evaluate the existing water quality and quantity monitoring capabilities in the Diyala Basin, and to plan and implement new monitoring capabilities in the basin.

The project will focus on the following points:

1. Restoration and improvement of existing stream gauges with emphasis on those used in operating flow control structures. Prioritization should take into account local expert opinion on information requirements. Improvement will include integration of state-of-the-art monitoring and data transmission technologies.

2. Regional evaluation and planning for the installation of new, permanent gauging stations and meteorological stations with state of the art monitoring and data transmission systems.

3. Training for Iraqi staff on operation and maintenance of new technologies, stream flow rating methods, and data compilation, interpretation and analysis.

1.2 Introduction 

Iraq had a 2002 population of 24 million, with population growth of 2.8% per year. Twenty-five percent of the population lives in rural areas and 60% of the population are dependent on food rationing. The Ministry of Irrigation is responsible for water resources development and management in Iraq. The Ministry of Water Resources (MOWR) is the "bulk" water supplier for irrigation, and for municipal and industrial water uses.

Iraq’s most important rivers, the Tigris and the Euphrates, both originate in Turkey. Both river systems are heavily managed and exploited for irrigated agriculture in Turkey, Syria and Iraq. Seventy-five percent of lands suffer from some degree of soil salinization with consequent degradation of crop yield and the fresh water system to which saline drainage flows are discharged. Irrigation, cultivation and drainage schemes since 1975 have led to the destruction of nearly 95% of the original freshwater wetlands in the area of the confluence of the Tigris and Euphrates. Between 1985 and 2000 wetlands in Iraq have been reduced from 14777 to 2291 km2. 

Salinity is the number one problem facing Iraqi farmers. Inadequate drainage causes farm land to waterlog and more seriously, forces ground water to intrude onto the surface, threatening fertile soils and crop roots with chlorides and lethal amounts of water. Despite construction of the main outfall drain in the 1990s to drain and reclaim land for agriculture use, less than three million hectares are still in use. 

Salinity issues are not only contaminating land, they are affecting groundwater and water quality in the Euphrates and Tigris rivers. Yet water quality is becoming less and less controllable from upstream sources, because of demands from Turkey, Syria and Iran. And the growing demands for irrigation in these countries affect the amount and quality of water Iraq receives from the Tigris and Euphrates rivers. Higher sedimentation rates and river salinity have reduced flow rates and necessitate major changes in water use policies. A lack of effective coordination between countries prevents joint planning in water development strategies or an establishment of three-way water quality targets or even cooperative hydrological flow schemes. Water quality is still somewhat good down to Ramadi, where salinity levels reach 300- 500 mg of chlorides per litre, which will render water unsuitable for irrigating some crops. Estimates are that levels reach over 600 mg near Basra and may be as high as 5000 mg per litre in the Shatt al – Arab River.

1.2.1. Water Resources of Iraq

Water resources of Iraq historically have depended largely on the surface water of Tigris and Euphrates rivers since the Mesopotamian civilization. Up to now more than 75% of available water of Iraq comes from outside of the territory. Both the Tigris and Euphrates are international rivers originating in Turkey. The area of the basins for the Tigris and Euphrates is shown below:

	                                                                                      Percent of the Area Inside -_____ 

	River
	Total River Basin Km2
	Area Inside Iraq(Km2)
	Turkey
	Iran
	Syria
	Iraq
	SaudSaudi Arabia

	Tigris
	471158
	253000
	17
	29.1
	0.2
	53.7
	---------

	Euphrates
	444000
	177600
	28
	-----
	17
	40
	15


The average annual flow of the Euphrates as it enters Iraq is estimated at Heet to be 28.67 km3 with fluctuating annual values ranging from 10 to 40 km3. Unlike the Tigris, the Euphrates receives no tributaries during its passage in Iraq. About 10 km3 per year are drained into Hawr Al-Hamar. For the Tigris, average annual runoff as it enters Iraq is estimated at Mosul to be 20.1 km3. All the Tigris tributaries are on its left bank, adding flows of about 15 km3 from Iraq and 6 km3 from Iran. The average annual flow of the Tigris near Baghdad is estimated to be 39.1 km3. It is difficult to determine the average annual flow discharge of the two rivers together due to the large yearly fluctuations. In reference to the records of 1938-1980, there have been years when 68 km3 were observed in the two rivers in the mid 1960s, and years in where the amount reached 84.4 km3 in the mid 1970s.

On the other hand, there was a critical drought year in the early 1960s when less than 30 km3 flowed. These yearly fluctuations of the annual discharge have caused large and possibly disastrous floods as well as periodic severe droughts. Such variation of annual discharge makes it difficult to develop adequate water allocations for the competing water demands of each sector, or for a fair water sharing among neighboring countries. The mean annual inflow of the Tigris River and its tributaries over the period (1930-2003) is shown below.

	  Percent                                           Percent                                  Total

 Annual Inflow                           Annual Inflow

Inside Iraq                                  Outside Iraq                            (MCM)  
	River

	    -----                                              100                                              20.87

     58                                        42 (from Turkey)                              13.56

     64                                         36 (from Iran)                                   6.71

    100                                                -----                                             0.73

     41                                        59 (from Iran)                                    6.13                         
	Main Tigris

Greater Zab

Lesser Zab

Ahdaim

Diyala

	     32                                       56% from Turkey                                48.00

                                                  12 % from Iran
	Total


The normal mean annual inflow of the Euphrates River was about 27.80 MCM (million cubic meters) before the construction of dams in Turkey and Syria). About 97% of the Euphrates River's water originates outside Iraq: 88% originates in Turkey, 9% originates in Syria, and only 3% originates in Iraq.
The following figures show the annual inflow of the Euphrates River for wet and dry years respectively.

Mean annual Inflow (MCM)          Wet Year (MCM)              Dry Year (MCM) 

                 27.80                                      63.31 (1969)                         9.56 (2001)

Water Consumption 

According to the World Water Development Report (WWDR), the total renewable water resources available per capita per year in Iraq were 3287 m3. Compared to other countries in the Arab region like Jordan and the gulf states, this figure shows abundant water resources for Iraq. Total water withdrawal was estimated at 42.8 km3 in 1990 of which 92% was used for agricultural purposes (3% for domestic supplies and 5% for industrial uses). According to the most recent estimates, 85% of water withdrawals are used for agricultural purposes.

Water Resources Strategies for Iraq 

Each country has a set of unique legal, institutional, economic, social, physical, geographical, meteorological and environmental conditions that influence its water management strategies. While experiences worldwide are useful to generate options for action, solutions to a country's problems must be tailored to that country’s needs. The formulation of national strategies for integrated water resources management can be complex, depending on many factors such as the size and political organization of the country and its hydrological conditions. The concerns for water resources development and management cited by Ministry of Water Resources (MOWR) are as follows:

Long-Term Water Availability 
Ongoing and planned projects by Turkey, Syria and Iran raise serious questions about long-term water availability in Iraq. In general, competing uses include agricultural irrigation, increased needs for municipal and industrial water to preserve the ecosystem of the Mesopotamia marshlands, increased hydropower demand, and water used to offset degraded water quality. While conflicting water uses may intensify domestically. this will take place in the context of ongoing and planned depletion resulting from major storage and diversion projects for irrigation in upstream countries such as the GAP project by Turkey. The estimated water for this project is about 16 km3 and about 9 km3 for the Syrian future project. 

Water Demand for Agriculture

The agriculture sector is the largest consumer of water in Iraq. Water is diverted and distributed through an extensive system of barrages, irrigation canals and on-farm works. A significant portion of the crops irrigated are high water-use crops such as rice and pasture, and many farming operations are subsistence farms. Water use efficiency at the farm level is reported to be poor, and the advanced water conservation methods such as computerized drip irrigation or sprinkler systems do not exist.

Hydroelectric Power  

Hydroelectric power generation is about 17% of current electrical energy production in Iraq. Hydropower plant operation is for the most part incidental to operation for irrigation and other water supply uses. Existing power plants have been neglected for over a decade, and a number of new projects was suspended in the aftermath of the Gulf war. The volume and timing of water entering Iraq from neighboring countries are significant factors in hydropower production. With power needs expected to grow as the functioning of the Iraq economy is restored and new investments improve the overall economic output, the water control for hydropower will also be a key element to be assessed.

Water Quality and Pollution 

The deterioration of water quality and the heavy pollution from many sources are becoming serious threats to Iraq. The problem is that there is no water monitoring network so that it is difficult to take effective measures to address water quality and pollution because the sources of pollution can not be precisely identified. Hence the rehabilitation and reconstruction of the water monitoring network are urgent needs in light of water security. The present quality of water in the Tigris River near the Syrian border is assumed to be good, and includes water originating in both Turkey and Iraq. Water quality degrades as one goes downstream, with major pollution inflow from urban areas such as Baghdad due to poor infrastructure of wastewater treatment. 

The water quality of the Euphrates River entering Iraq is worse than the Tigris. It is currently affected by the return flows from an irrigation project in Turkey and Syria and is expected to get worse as more lands come under irrigation. The quality is further degraded when flood flows are diverted to off-stream storage in Tharthar and later returned to the river system, because salts in Tharthar are absorbed by water stored therein. The quality of water in both the Euphrates and Tigris are further degraded by return flows from land irrigated in Iraq as well as by urban pollution. The amount and quality of water entering southern Iraq is largely unknown at least in part because flows are impacted by irrigated return flow originating in Iran.

The Mesopotamian marshland on the lower reaches of the Tigris and Euphrates basin in southern Iraq has been seriously damaged during the last two decades. Dewatering the marshland areas to foster agriculture production as well as to divert water away from the marshes for political reasons have caused an adverse impact on the ecosystem of the marshland and on the indigenous populations. The historical marsh area of about 17000 km2 has now shrunk to about 3000 km2 after a series of construction dams in the upper stream. 

Recent restoration efforts by the Iraqi government and other agencies can be successful but it depends primarily on the availability of sufficient quantities of adequate quality water to the marshland areas. The availability of such water is uncertain at this moment since there is no comprehensive national water planning. In turn this would depend on transboundary water issues on the Tigris and Euphrates rivers, The improvement of water efficiency among all sectors in Iraq and water quality and pollution factors in Iraq is vital. How much water will be needed for the long term conservation of the marshlands is uncertain since no management master plan for the marshlands has been developed.

The quantity and quality of water entering the gulf is also an issue to be addressed since the marshlands play an important role in primary production of the ecosystem on the gulf. The gulf fishery is an important food source for the region. There are other environmental issues to be taken into account: water management impacts on migratory fishes and terrestrial species, riverine and flood plain ecosystems viability throughout the Tigris and Euphrates and the impact of changes in flow regimes on all of the above. This issue will require close coordination mainly with the Ministry of Water Resources and Ministry of Environment and local governorates.

Transboundary Water Issue

From the long-term perspective this hydropolitical security complex is the most critical factor to the water availability of Iraq. Many have pointed out that the Tigris and Euphrates rivers are politically complicated and hydrologically intricate, and riparians must work to prevent water related disputes in the future. Iraq is at the most, downstream of the Tigris and Euphrates river basins. More than 70% of Iraq’s water resources originates in Turkey, 90% of the flow of the Euphrates in Iraq originates in Turkey and Syria and 40% of the flow of the Tigris in Iraq originates in Turkey. Essentially all of the flow of the Karkheh River that flows through marshes in southern Iraq and joins the Tigris originates in Iran. Major storage and irrigation project development has occurred on major streams entering Iraq from Turkey (the GAP project, also known as the Southeastern Anatolia Project). DEZ and Karun projects on the tributaries of Shatt Al – Arab and Syria are recently expanding irrigated area along the Euphrates.

A shortage of water may be expected in the future and this will oblige Iraq to transfer water from the Tigris to the Euphrates. Given the increasing water demands in the riparian countries, a situation may arise during the coming decade in which there will be a shortage in the Tigris and Euphrates. Overall, the impact of water resources development and management by the upstream countries determines the water security of all countries, so that cooperation and information sharing for the basin-wide water resources management is important for the future. In fact, an emergency situation is expected to take place around 2020 because there will remain no surplus in the two rivers and there will not be sufficient water for drainage of the Tigris and Euphrates basin to the sea.

The Hydrological Studies Centre/Directorate General of Water Resources Management/MOWR carried out in June 2004 a study named: Water Potential and the Consumption Targets Estimated by the Riparian Countries in the Euphrates – Tigris Basins. Results in the Euphrates basin show that Turkey and Syria have annual surplus water supplies of  about 13.1 and 5.6 billion cubic meters respectively, while Iraq has an annual shortage of water of about 17.4 billion cubic meters.

Estimated figures of the annual surplus water in the Tigris basin were found to be about 18.77 billion and 15.77 billion cubic meters for Turkey and Syria respectively, while the annual shortage of water in Iraq was found to be about 5.8 billion cubic meters. This will cause significant effects on all activities using water: agriculture, environment, and hydropower generation. An agreement between the riparian countries is necessary to regulate the division of water based on the regulations regarding the sharing of the international rivers.

1.2.2 : Water Resources of the Diyala River 

The Diyala River is a major tributary of the Tigris that runs through Iran and Iraq. It consist of two branches of the Tanko and Serwan rivers, The total distance of the river is 445 km. It begins near Hamadan in the Zagros mountains of Iran where it is known as the Sirivan. It then descends through the mountains where for some 32 km it forms the international border between the two countries. It finally feeds into the Tigris south of Baghdad. A dams  on the lower Diyala provide flood control, irrigation and hydropower generation. The Diyala province is drained by the Diyala River. Because of the proximity to major sources of water, Diyala's main industry is agriculture, primarily dates grown in large date palm groves. It is also recognized as the orange capital of the Middle East.

The total catchment area for the Diyala River is 15781 km2, of which 7824 km2 is located inside Iran. The average yearly inflow is equal to 6.13 MCM, which is equivalent to 195 m3/sec. The maximum inflow recorded was 14.27 km3 per year and minimum inflow recorded was 2.44 km3 per year. The maximum discharge recorded was 3340 m3/sec. and minimum discharge was 17 m3/sec.

The main dams constructed on the Diyala River are Derbendikhan and Hemrin dams. and the Diyala Regulator. The information on these structures is as follows :

1. Derbendikhan Dam :

The dam is located on the Diyala River of the Sulymania district (N45.70, E35.11). The total capacity of the reservoir for maximum elevation (493.5 m) equals 4.04 km3 and the dead storage equals 0.47 km3. The dam is a rock fill with a height equal to 128 m. The purposes of the dam are flood control, irrigation and power generation. The maximum hydropower produced is 240 mW for total of 3 units. The maximum spillway capacity equals 11400 m3/sec. The outflow for irrigation is 486 m3sec. for 3 openings.

2. Hemrin Dam 

The Hemrin dam is located on the Diyala River in the Diyala district (N44.97, E34.11). The dam is a rock fill with a maximum capacity equal to 3.56 km3 at an elevation of 107.5 m and with 0.1 km3 capacity of dead storage. The height of the dam is 40.0 m. The maximum discharge of the spillway is 6800 m3/sec. The dam is used for the purpose of irrigation, with 4 openings with a total discharge equal to 250 m3/sec. It is also used for power generation, with 2 units producing 50 mW.

3. Diyala Regulater 

It is located on the Diyala River in the Diyala district (N 34.06, E 44.98). The maximum discharge of the Regulator is 1200 m3/sec. Upstream elevation is equal to 67.5 m. The total number of gates is 23. 

Areas of Cultivation 

The area to be cultivated in the Diyala Basin is estimated to be 1.5 million donems, distributed along the Diyala River. Most of the area is planted with orchards and different crops. These projects are shown in figure below. The names, area and the quantity of water needed are listed in the following table.

	Name of project 
	Net area Donems 
	Quantity of water needed per year in MCM  

	1. Shahrazor 
	45000
	88

	2. Kalar
	5000
	8

	3. Shekh-lenker
	27400
	43

	4. Blajo, Khanaken, Alwend
	80000
	149

	5. Kara-Tapa
	70000
	150

	6. Jalwlaa-soodiya
	7000
	31

	7. Upper Khales
	215837
	637

	8. Lower Khales 
	267000
	720

	9. Mendely
	29000
	80

	10. Mekdadiya
	104700
	170

	11. Al-Rooz
	230000
	592

	12. Mehroot
	167000
	388

	13. Sariaya-Telasmer
	162000
	422

	14. 7-Nissan and left Diyala
	82000
	330
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1.3. Review of Literature

The hydrological status in Iraq has been investigated and studied since the early 1920's. The first known publication that includes a fairly complete analysis and summary compilation of available data was that of Ionides, published in 1937. (M. G. Ionides, E. F. N. Spon, Ltd., London), and the chemical publishing company of N. Y. Inc., New York, 1937. His report included detailed descriptions and histories of gauges and summary tabulations of curves through 1932 of gauge heights, discharges, stage–discharge relationships and characteristics of river flow.

The Haigh Commission published a report in 1951 for the irrigation directorate which included tabulations of monthly flows and maximum and minimum flows at 18 locations in Iraq. (The control of the river of Iraq and the utilization of their waters. Irrigation Development Commission, Baghdad Press, 1951). Dr Fouad H. El-Kholy presented a study of the Tigris River basin in 1952. (Hydrology of River Tigris, Fouad H. El-Kholy, Irrigation Directorate, 1952).

KTAM prepared a report which extended the Haigh commission computation through 1952 (Report on the development of the Tigris and Euphrates river systems. For the Development Board, Government of Iraq, by Knappen, Tippetts, Abbett, and McCarthy, 1952).

Harza Engineering company (Chicago) and Binnie, Deacon and Gourley (London) published a technical report in 1958 which included the analysis of data from 15 stations. In 1963 a final report on a hydrological survey of Iraq was performed for the Ministry of Agriculture. Two main attempts were carried out and presented in technical reports.

Soyuzgiprovodkhoz Institute, Director General of studies and design (USSR) in 1982 presented the main functions of the control system for operation and maintenance of the unified hydro-economic system (UHES) and irrigation system as:

· Water storage control;
· Water distribution control;
· Water conveyance control;
· Control over partial transfer of the river flow from one river basin to another; 

· High flood passage control;
· Water quality control;
· Prevention and elimination of emergency situations;

· Service control;
· Control over administrative-economic and financial; activities.
Mesopotamia Engineering Consultancy (1991) presented a consultant study which was entitled "Centralized Monitoring System for Irrigation Projects Schemes and Automation of Dams Instrumentation". The study consists of 15 stations water control system structure was proposed using the SCADA system.

FAO (2003) presented a draft project proposal for the hydrological network rehabilitation in Iraq. The project covers the establishment of gauging stations for water quality and quantity observation.

None of the former studies and reports contain an evaluation of the existing monitoring capabilities. USAID coordinated the installation of the stream gauging in Dokan and they held a training course for operation of ADCP equipment with the cooperation of USGS for the period 1-5 May 2005.

The importance of the present preliminary study over the former studies is clearly indicated by the need for exploring, identifying, and assessing the monitoring capabilities of the existing sites.          

1. 4. Project Objective and Justifation
The proposed project will fully develop the capacity in Iraq for an integrated water monitoring system for the Diyala River. It will install monitoring stations, along with telecommunications systems and establish analytical and modeling capabilities. The project will contribute strongly to the development of a robust technical capacity within the Iraqi scientific and engineering community. The direct beneficiaries of the project will be:
· Ministry of Water Resources;

· Decision makers, through having information for improving national allocation of water resources;

· Stakeholders such as farmers, industrialists, and citizens in general who will benefit from improved water management.
The project will allow for improved optimization of distribution of the resources between the competing users (drinking water for the communities, irrigation water for the farmers, electricity through hydro power, and water for environmental improvements).

 Justification : The Diyala River is an important tributary to the Tigris River and is used by the Restemia treatment plant. Disposal water is discharged to Diyala River which affects the drinking water and agricultural used for the city of Baghdad and surrounding area. Because of this project we will develop an important technical capacity for real-time monitoring of water quality and quantity that can be duplicated for other regions of Iraq. This information is essential for effective planning and management of water resources. Data on the Tigris and Diyala water quality have been plotted to show the effect of the Diyala River on Tigris River. 

In addition, the technologies that will be demonstrated will utilize the most advanced instrumentation, networked communication and data analysis techniques available. As such the project will allow Iraqi scientists and engineers to develop the most up to date technologies in a manageably sized region that can then be duplicated throughout the rest of the country.

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 area 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 country through development of state-of-the-art monitoring technologies. These technologies will be used in water resources planning and management models that can be used by water resources managers such as the Minister of Water Resources to allocate water resources, plan for economic growth and resolve disputes between competing stakeholders. To achieve all this, high-quality water quality and water quantity data integrated with models in real time is necessary. 
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1.5.  Description of the Proposed Research
Water resources management programs for the Diyala basin rely on hydrologic and meteorologic data. In particular, water management of ongoing operations require water quantity and quality information to support operation decisions on the delivery or storage of water.

This project covers the re-establishment of a hydrological monitoring network for the Diyala River. It can be divided into different phases in a longer term project that aims at gaining full knowledge of water resources originating within the Diyala basin, from the Iraqi border with Iran up to the confluence of the Diyala River with the Tigris south of Baghdad city. The data collected will serve for operational purposes, water control and allocation, irrigation planning, water availability forecasting, optimization of reservoir operation, drought contingency planning, and system dynamics modeling. A priority should also be placed on implementing a program to monitor the quality of the water in the basin in order to help protect the health of the populace and to protect the agricultural industry. The proposed work - Hydrologic Monitoring Program for Diyala River - can be managed in the following phases.

Phase 1 - Surveying the existing network
 The current status of existing sites is unknown, though an assessment is currently ongoing by the Ministry of Water Resources. Some of these sites may be removed from service because they are damaged or otherwise non-functional. Additional ongoing sites may have been added in recent years in conjunction with dam and irrigation system construction. 

Phase 1 deliverable will be a report describing the plan for development of the monitoring system. This report will describe the types and locations of measurements, the equipment and instruments required, the communication system, and the models that will be used to acquire and transform the measured data into actionable knowledge. The duration of this phase is expected to be 6 months.

Phase 2 – Installation of minimal suite of monitoring stations (quantity and quality) on Diyala River.

The focus of this phase is to provide an approach for reconstructing the water resource management infrastructure in the Diyala basin. To do this will require various assessments, ground truthing, hydro-meteorological monitoring and modeling system design and implementation, capacity building, and over all integration of water resource management. The team assumes that the primary collaborative agency will be the Ministry of Water Resources, with other supporting ministries such as transportation, Iraqi meteorological organization, agriculture and environment. 

The team proposal program consists of several key elements as noted below.

· Perform a water resource management assessment for the Diyala basin.

· Design and install a hydro-meteorological monitoring network, including a telecommunications systems for data acquisition. 

· Implement appropriate real time hydrologic forecasting.
The team proposes the complete suite of measuring stations and their locations on Diyala Basin as shown in the following table. Phase 2 installation will occur at a subset of these locations. Phase 2 will take approximately 12 months.
	Name of monitoring station


	Type of measurement



	a
	Upstream Diyala basin
	Quantity and quality

	b
	Upstream Derbendikhan dam
	Quantity

	c
	Downstream Hemrin dam
	Quantity and quality

	d
	Downstream Diyala Barrage
	Quantity

	e
	Baquba city
	Quantity and quality

	f
	Rustumiya
	Quantity and quality

	g
	Souwara
	Quantity and quality


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 processing and modeling system so that the entire system can be operated in real or near real time. The period for phases 3 is expected to be 18  months.  Phase 3 will also complete training of personnel for full operation and maintenance of the system.

The most significant equipment to be included in the stream gauging consists of a completed selfcontained portable Acoustic Doppler Current Profile (ADCP) system for measuring river discharge. The rivers in Iraq generally have serious sedimentation issues, and since the rating curves have not been updated 20 years, the actual flows being reported in the Tigris and Euphrates rivers are presently subject to great uncertainty. Consequently one of the MOWR's priorities consists of updating its rating curves and accurately measuring the flows throughout the system. In the United States, ADCP systems have simplified such work and eliminated the need for extensive infrastructure at each discharge measurement site.

Other equipment consists of a complete hydrologic monitoring station including a telemetry module. The station is not portable, but the accompanying training will instruct MOWR in procedures to set it up at whatever location they decide to be appropriate. It is important to realize that the field training necessary involves working in exposed conditions for long periods over several consecutive days.

1.6. Scheduling of the proposed work
Work Plan Time Table

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	1-3
	4-6
	7-9
	10-12
	13-15
	16-18
	19-21
	22-24
	25-27
	28-30
	31-33
	34-36



	Phase 1: Surveying the existing stations and submitting report describing the monitoring plan
	
	
	
	
	
	
	
	
	
	
	
	

	Phase 2: Installing prototype stations
	
	
	
	
	
	
	
	
	
	
	
	

	Phase 3: Installing remaining stations and training operational staff
	
	
	
	
	
	
	
	
	
	
	
	


1.7 Project Personnel

1.8. Available Resources 

The available resources include the following in Iraq: two Experts -  Engineer and Hydrogeologist - with the Ministry of Water Resources Director of Integrated Water Management. Resources include two assistant engineers, and students and professors from Baghdad University. Additionally, environmental laboratories for analysis of  water quality, construction support for fabrication, and construction of the monitoring station transport and installation at the monitoring sites are available. Rudimentary computer support in the form of hardware is available, however new hardware (computer, server, data acquisition system and software) will be needed to complete the project. Collaborator support from Sandia National Laboratories is available for planning capacity building and execution of the project.        

2- References 

1- USGS, Training course at Dokan Dam, 1-5 May 2005 funded by USAID.

2- FAO, Feb. 2003, Draft project proposal on " Hydrological Network Rehabilitation in Iraq ".

3- Harza Engineering Company, Binnie Deacon and Gourley "Hydrological Survey of Iraq", Discharges for selected gauging stations. May 1958.

4- Harza Engineering Company, Binnie Deacon and Gourley "Hydrological Survey of Iraq", July 1963. Final report, Volume I.

5- Mesopotamia Engineering Consultancy Bureau, "Centralized Monitoring System for Irrigation Project Schemes and Automation of Dam Instrumentations, Volume II (Technical report and Tender Documents), 1991.

6- Soyuzgiprovodkhoz Institute, D.G. of Studies and Design, "General Scheme of Water Resources and Land Development In Iraq". Stage II, Volume VI. "Prepositions on Centralized Control over Hydro-economic and Irrigation Projects". Moscow – Baghdad, 1982.

Note: Reference 1 is the most important to deal with our work in case of funding and in case of supplying the equipment. Engineers from MOWR were trained 5 days in Dokan dam for using the ADCP equipment. 

3. Required Budget 

Costs for this project are preliminary and are estimated to be $820,000 (US) for phases 1,2, and 3. This cost includes labor costs for Iraqi scientists and engineers and funding for the international collaborators to continue to support the project. Also included are the cost for equipment, fabrication construction and installation of instrumentation and equipment and travel. The expected duration to complete all four phases is approximately 36 months.   
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Land use department�
Hydraulic structures design dept�
�
Organization�
(Water Integrated management)�
Water Integrated management �
Ministry of Environment�
Ministry of Water Resources�
�
Country�
Iraq�
Iraq�
Iraq�
Iraq�
�
Mail address�
Baghdad – Iraq


Water Resources Ministry�
_�
_�
_�
�
Phone�
7901410397�
_�
_�
7901721336�
�
Fax�
_�
_�
_�
_�
�
E – mail�
alshami_alaa@yahoo.con�
_�
�HYPERLINK "mailto:rezgarjaf@yahoo.com"��rezgarjaf@yahoo.com��
�HYPERLINK "mailto:haithamalshami@yahoo.com"��haithamalshami@yahoo.com��
�
General Specialty�
Civil Engineer�
Irrigation and Drainage Engineer�
Civil Engineer�
Civil Engineer�
�
Specific Specialty�
Water Resources and Hydraulics�
Hydraulics �
Hydraulics�
Hydraulics�
�
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