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1
Background

The project Small-scale water treatment facilities for domestic use and artificial recharge with surface water, was formulated in 1999 and the implementation by IHE was initiated in April 2002. The project is part of the water-related activities that are carried out in the frame of the EXACT programme for the Israeli, Jordanian and Palestinian Core Parties. After completion of the project formulation document in 2000, MoU’s were signed between the ministry of Foreign Affairs of The Netherlands and the Executive Authorities of the three Core Parties. This took more time than anticipated as a result of which the contract with IHE was only signed in April 2002. Early 2007 the project period was budget neutrally extended with three years until 31 March 2010. By the end of 2009 the project was extended another time by two years which takes the end date to 31 March 2012.    
The EXACT-IHE project can be divided into three subprojects: 1-Small-scale water treatment facilities for domestic use, 2-Artificial recharge with surface water and 3-Groundwater modelling (training course).

1 The subproject Small-scale water treatment facilities for domestic use aims to identify areas and sources of natural or human-induced groundwater contamination, to identify methods and technologies to deal with the contamination, and to verify the application of these methods and techniques. This process would finally lead to an improvement of the quality of local water supplies for domestic demand. The small-scale water treatment facility is to be considered as a pilot plant which, when proven successful, can be used on a larger scale in the region. To maximise the project benefits, the type of contamination should, therefore, be a common problem for all the Core Parties. The following problems/sites were selected:
(a) The water treatment plant supplying drinking water to the refugee camp Aqbat Jabr (near Jericho on the West Bank); the plant receives biologically contaminated water from the Al Qilt spring,
(b) The water treatment plant delivering drinking water to the refugee camp Baqá (located east of Amman); the plant is supplied by a groundwater aquifer contaminated with iron, and:

(c) The defunct well which supplied water to Holon (near Tel Aviv); the well taps from a groundwater aquifer contaminated with chromium. 
The upgraded water treatment plant (WTP) at Aqbat Jabr was officially opened in December 2006. The WTP at Baq’a is in operation since 2004 and supplies drinking water to 6000 inhabitants of the refugee camp. The pilot plant at Holon was inaugurated in September 2009.

2
The subproject Artificial recharge with surface water aims to identify methods and technologies to artificially recharge the groundwater aquifer, and to verify the application of these methods and techniques. This concept would lead to the restoration and replenishment of aquifers as essential sources for domestic water supplies. The analysis of groundwater depletion areas and application of artificial recharge methods should benefit all the Core Party members. 

Two areas were selected: 1-Eastern Zarqa basin (Wadi Madoneh) in Jordan and 2-Wadi Far’a in the West Bank. Four retention dams have been built in Wadi Madoneh in the summer of 2007. The design of the retention structure in the West Bank was completed in the early spring of 2009, but construction was postponed because the owner of the land did not give building permission.

3
The subproject Groundwater modelling aims at supporting the research carried out in the other subprojects (if necessary) in organising a short training course on groundwater modelling. The short course was successfully held in January/February 2006.

The pilot studies on water treatment and artificial recharge have a similar three-phase project cycle: 1-Data collection and assessment, 2-Design and implementation and 3-Monitoring and assessment of the performance.

At the request of the Core Parties workshops are to be held in order to discuss the progress of the research in the various pilot projects and to disseminate results and experiences. The first workshop was held in September 2007 in Jerusalem. A technical meeting on water treatment took place in 2009 in Delft.

Since 1 January 2008, the financing of this project is brought under the DGIS UNESCO-IHE Programmatic Cooperation (DUPC). Reporting is continuing in the same format as before, but on an annual basis instead of bi-annually as was done previously. Moreover, each four months a narrative report is submitted. A ‘Final Report’ over the period 2002 – 2007 was completed and sent to Foreign Affairs (DGIS, DAM), the Netherlands Representative Office in the West Bank and the embassies in Tel Aviv and Amman.

2
Objectives

The general objective of the project is to identify and implement pilot projects in the field of water treatment and artificial recharge which, if proven to be successful, can be applied on a wider scale by all three Core Parties. The Netherlands activities contribute to the overall objective of EXACT, i.e. enhancement of the cooperation of the three Core Parties on water related issues in the region.  

3
Planned activities in the reporting period

Small-scale water treatment, Baq’a site

-
Sharing of information with MWI/WAJ on water treatment plant performance,

-
Investigation and re-solution of financial feasibility for plant upgrades, 

-
Monitoring of the groundwater levels of the well used for plant supply and related reporting,

-
Two short missions to Jordan including meetings with MWI/WAJ representatives, plant visit and inspection, and checking the monitoring program for groundwater levels. 
Small-scale water treatment, Aqbat Jabr site

-
Continue operation and regular performance monitoring of the water treatment plant,

-
Continue field experiments with the roughing filter pilot plant,

-
Complete design and cost-estimate of a roughing filter,

-
Joint search with UNRWA and PWA for funds for the construction of the roughing filter,
-
Complete 2nd project related MSc study of M. Yasin,
- 
Two short missions to the West Bank including meetings with UNRWA, PWA and Birzeit University representatives, and plant visit and inspection.
Small-scale water treatment, Holon 8 site

-
Make the pilot plant at the well fully operational and eliminate problems observed during the trial operational stage,

-
Continue operating the pilot plant, including troubleshooting and exchange of results with the MSc student Y.Zidon.
-
Exchange and critical review of results, 
-
Supervision of the research of the second MSc student,

-
Two short missions to Israel including work on the pilot plant and meetings with representatives from MEKOROT, the Water Authority of Israel and Hebrew University in Jerusalem.

Artificial recharge, Wadi Madoneh

-
Collection and processing of hydrological field observations,

-
Assess the performance of the retentions dams,

-
Maintenance of dams and instruments,

-
Two short missions to assist in the above activities and to discuss project progress at the MWI.
Artificial recharge, Wadi Far’a

-
Collection and processing of hydrological field observations,

-
Graduation of one local MSc candidate,

-
Distribution of tender documents,

-
Selection of contractor,

-
Supervision of dam construction,

-
Two short missions to assist in the above activities and to discuss project progress at the PWA.

General

-
Contact with Embassies, Netherlands Representative Office in Ramallah, DUPC and BuZa, 

-
Participation in EXACT Steering Committee meetings,

-
Reporting on missions and progress,

-
Launching second project extension.

4
Realized activities during the reporting period

Small-scale water treatment, Baq’a site

The UNESCO-IHE team made two short missions to Jordan in March and September of 2010. During these short missions the Baqa water treatment plant was visited and inspected. In addition to meetings with representatives of the MWI/WAJ in the WAJ building, the new WAJ Water Quality Laboratory was visited. During this visit an agreement was reached to conduct free of charge extended analysis of the raw and treated water samples that will be taken at the WTP Aqbat Jabr in Jericho.   


The Baq'a plant operated successfully also in 2010 and provided a significant contribution to the drinking water supply of the nearby refugee camp.  The plant operates with a capacity between 16 and 25 m3/h, occasionally significantly above the design plant capacity of 20 m3/h. The UNESCO-IHE project team had regular contacts and data exchange with the Jordanian counterpart. On request of the UNESCO-IHE team the total number of pumping hours was significantly increased in 2010 and is approaching the maximum given the current plant limitations (not designed and constructed for continuous operation; the plant can only operate in the presence of an operator). 
Despite the very variable quality of groundwater used (e.g. iron concentrations from 5 to 14 mg/l) the produced drinking water was of high quality, fulfilling all requirements of the Jordanian drinking water quality regulations. Iron removal remained particularly effective with consistently very low levels in treated water (<0.05 mg Fe/l). Manganese removal was, however, less effective, but the manganese levels in treated water were still below the maximum acceptable concentration defined in the Jordanian standards. An upgrade of the plant is necessary to improve manganese removal efficiency of the existing plant. The UNESCO-IHE arranged chemicals required for water quality monitoring as well as some spare parts that were required for the plant operation (e.g. air tubing for pneumatic operation of valves). 

Groundwater levels in the well used as raw water source has been monitored by the UNESCO-IHE project team continuously throughout 2010. A report expressing concerns caused by the drop in groundwater level was prepared and shared with the WAJ project team.  
The UNESCO-IHE team advised the WAJ regarding requirements for a new iron removal project in Jordan. The new iron removal plant will treat deep groundwater from the Qnayya well, which will have a capacity of 100 m3/h. Given the very good experiences with the Baq’a plant provided through the EXACT project, and the comparable groundwater quality, WAJ will apply an identical treatment process for the new plant. 

Problems caused by the poor quality of the equipment and components used for the Baq'a plant were increasingly present and could cause termination of plant operation. The UNESCO-IHE team was examining different options for financing plant upgrades. An agreement was reached with WAJ to cover 10% of the costs associated with Baqa plant upgrades while the rest will most likely be provided from the funds that the Dutch Government would allocate to UNESCO-IHE (DUPC funds).
 
Small-scale water treatment, Aqbat Jabr site 
Two project missions of the EXACT-IHE team to the West Bank were conducted in March and October 2010. During these short missions the UNESCO-IHE team had meetings with representatives of UNRWA, PWA and Birzeit University who are all involved in project implementation. 

The Aqbat Jabr plant operates continuously and provides drinking water to the population of the nearby refugee camp. According to information from UNRWA, the plant contribution in 2010 was essential since the quantity of drinking water provided to the camp from the MEKOROT system was significantly reduced. Information on plant operation and maintenance were regularly exchanged between UNRWA and the UNESCO-IHE project team. 

The UNESCO-IHE laboratory in Delft made tests of the new sand that was placed in the slow sand filters. In contrast to results obtained by a local laboratory, results from UNESCO-IHE laboratory showed that sand granulation is not optimal.

The UNESCO-IHE team took part in activities related to the World Dater Day, organized by the PWA in Ramallah on March 22, 2010. 

During the site visit to the Aqbat Jabr plant in October, UNESCO-IHE team members met with a local civil contractor and discussed changes that should be introduced on pipe connections. These changes will provide extra head to operate the plant which expectedly prolongs filter run cycles and makes plant operations easier. Feasibility of the alteration of plant piping will be assessed based on a survey and the price to be specified by the contractor.     
Field testing of the effect of a roughing filter with the pilot columns installed at the Aqbat Jabr site continued throughout 2010. Results obtained with the pilot were regularly shared with the UNESCO-IHE project team. Very consistent and positive results support the plans to upgrade the existing plant with a roughing filtration unit.  
Representatives of UNESCO-IHE and UNRWA finalized design of the roughing filters and established a bill of quantities and the related investment costs estimate.  
Given the very limited funds that remain on the project the UNECO-IHE team has been searching for alternative financial sources for plant upgrades. Throughout 2010 UNRWA has been increasingly contributing to costs associated with the purchase of different plant components. In addition the PWA has initiated activities required to provide funds for the construction of the new pre-treatment unit (roughing filters). 


The UNESCO-IHE team took part in the examination of the 2nd project related MSc thesis at Birzeit University in March 2010. The MSc student Mohamad Yasin carried out research on the application of a roughing filtration as a pre-treatment for slow sand filtration. The MSc degree of Birzeit University was awarded to Mr. Yasin a few months after the exam since he had to introduce some improvements to his thesis. 
Small-scale water treatment, Holon 8 site
The UNESCO-IHE team made two short missions to Israel in March and October 2010. During both missions meetings were organized with Israeli project partners including the Water Authority of Israel, MEKOROT and the Hebrew University of Jerusalem. 

During the March visit to the Holon pilot site the UNESCO-IHE team made thorough inspections of the pilot plant and made a detailed list of improvements that should be implemented by the supplier. After intensive contacts with the plant supplier (Odis Filtering) and the Israeli project partners most of the shortages observed during the trial period were resolved. The pilot plant was in operation throughout 2010. A mobile internet modem was arranged for the Holon pilot that facilitates communication between the UNESCO-IHE team and Yehoyada Zidon, the MSc fellow from the Hebrew University. The progress of the study of Zidon at Holon was good and generated very useful results. 

Preliminary results obtained at the pilot plant showed that both treatment processes under testing had potential to remove chromium very effectively. Experimental work on the Holon pilot plant will be intensified and completed in 2011.

Having in mind the limited financial resources remaining with the project an effort was made to secure additional resources required for a successful completion of the ongoing activities. The main Israeli partner, the Water Authority of Israel, managed to secure financial resources that will cover a significant part of the operational costs of the pilot plant.   

Due to a power surge in the Holon area during September 2010, several electric components of the pilot plant (e.g. dosing pumps, pH and flow meters, etc.) were damaged or completely destroyed. The UNESCO-IHE team jointly with the Israeli partners has initaited activities required to solve the problems caused by this event.  

Artificial recharge, Wadi Madoneh

The UNESCO-IHE team paid two visits to the Madoneh area in March and September 2010. During the mission staff of the MWI joined the team in discussions and during fieldwork. With regard to fieldwork concerning hydrological data collection, the three rain gauges had worked properly although the one at the factory had been vandalised just before the arrival of the team in March. It was decided not to continue with the measurements. 
The water level Divers at the flood monitoring station and the Diver in well AL 1791 worked properly although the instrument in the latter well was temporarily removed. The Diver in well AL 1790 was stuck but could be recovered at the time of the second visit. The Diver will be put back when the well has been re-habilitated. A request for well rehabilitation has been lodged at the MWI.   
Except for basin A2, the 4 retention basins had been operating properly in terms of performance testing. The retention structure A2 was not emptied the way it was envisaged due to sediment blockage of the release pipes. During the mission, a first survey was carried out to establish sediment built up in the reservoirs in front of the structures. Unfortunately the rainy season did result in some structural problems to the dams. Collapses could be witnessed at the dam crests and the contractor estimated total costs to repair the damage at 12500 Euro.     
Artificial recharge, Wadi Far’a
Two visits were conducted in the Wadi Fará area on the West Bank in conjunction with the visits to Wadi Madoneh in Jordan in March and September 2010. The PWA proved to be a good partner during meetings and in the field. In the Fará area, hydrological data collection was continuing and most of the rain gauges in the area performed satisfactory. Only the gauge at the Municipality of Tubas was broken which one more time proved that the selected rain gauges do not stand up to the harsh conditions in the West bank. The gauge was repaired, but when the team tried to install the equipment again in September parts of it that were kept in the store at the municipality had disappeared. New trials are foreseen in 2011. 
As far as the Divers for water level measurements at hydrological data collection stations (at Malaki and Barat bridges) were concerned they functioned satisfactory with the exception of the second less important instrument at the Wadi Beidan weir. The Diver at this point was replaced in September.
During the mission in March the second MSc student of An Najah university, Mr Yahya Saleh, showed the upgraded results of his MSc thesis work which mainly deals with the hydrogeology and water balances of the Wadi Fará area. Also he did a site selection assessment for artificial recharge infrastructure. After some last changes Mr Saleh finally obtained his MSc degree in May 2010.
Based on the prepared tender, four contractors were asked to make a bid for the construction of the retention structure just upstream the Malaki Bridge in the Wadi Fará to be submitted before April 15. Three contractors, Al Hinawi Contracting, Al Qasabah Contracting Company and Musa Ahmad Abu Hateb, reacted and the lowest bid was 328,000 Euro following the conversion rate at that time. This was almost 150,000 Euro more than the amount budgeted for the structure and donors to bridge the financial gap were addressed during the Exact meeting at the Dead Sea in June. A possible donor was the EU representation in Jerusalem and the PWA formulated an official request to release such funds during the second UNESCO-IHE team mission to the area at the start of October. At the end of the year no official approval for the release of the remaining funds was received.
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General

Contact with Embassies and BuZa

The EXACT-IHE team visited the Netherlands Embassy in Amman during their first mission in March 2010. Deputy Head of the Mission Mrs Heleen van der Beek received the delegation in the new premises of the Embassy in Amman. Project progress was extensively discussed.
During the second mission in September and October the Dutch Embassies both in Amman and Tel Aviv were visited. In Amman, Dr Petrusvski met with Embassador Ms Joanna van Vliet and Deputy Head of the Mission Mrs Heleen van der Beek. In particular the financial issues of the project were discussed. In Tel Aviv the whole team met with First Secretary Ms. Wendela Haringhuizen, Mr Peter Bachrach and Mr. Aaron Zitoony. The project was introduced to Ms Haringhuizen and progress and project outlook were discussed. 
There were also meetings with the representatives of BuZa (DAM) in The Hague and in Delft, in particular with Mrs Ester van Someren and Mr Beschoor Plug.
Participation in EXACT Steering Committee meetings

EXACT Steering Committee meetings are generally organised twice a year and preferably held in the region. Like in 2009, the first meeting was held at the Dead Sea, but this time from June 21 to 22, 2010. The current Small-scale water treatment and artificial recharge project is one of the main activities within EXACT. Mr Nonner held a presentation on project progress and Mrs Heleen van der Beek headed the Dutch delegation. The EU and Italy have intentions to launch activities within EXACT, whereas the United States do training and is planning to deliver equipment with the financial support of Norway. The meeting was held in a good atmosphere and the offer of the Norwegian delegation to keep the next meeting in Oslo was met with enthusiasm. 

Dr B. Petrusevski took a part in the second EXACT Steering Committee meeting in Oslo at December 8, 2010. Mr Plug Beschoor and Mrs Ester van Someren were also part of the Dutch delegation.  Dr Petrusevski gave a presentation that summarized progress on the 5 sub-projects that are an integral part of the Dutch Exact activities. The visit provided opportunities for informal contacts with representatives of all three Core parties.

Reporting on progress and missions

One annual progress report (2009) and two mission reports were produced for DUPC. The two mission reports were sent to the counterparts and other stakeholders.

Project extension
The proposal for extending the project with another two years was granted by DUPC early in 2010 (see also progress report for 2009). Deviating from the original proposal the project will be extended with a period of two years from 1 April 2010 up to 31 March 2012, and not running to the end of 2011. The project extension foresees in an increase for the project budget (in addition to the extra funding for the retention structure in Wadi Fará) and a proposal for additional funds has been prepared. Approval of this budget formalizes the project extension up to the mentioned date. 

The start of the extension of the project coincided with the retirement of Dr P. de Laat, Project Director from the start of the activities. J.C. Nonner was requested to take over project management duties. He has been involved in the project since project formulation. 

6
Interim assessment of the activities

Small-scale water treatment, Baq’a site

The Baq’a water treatment plant has continued to provide an important contribution to the pilot testing for iron removal and the drinking water supply of the nearby refugee camp. The applied treatment process confirmed its suitability for improving the quality of groundwater in Jordan. It can be considered a success that the technique is already being applied at other location(s) in Jordan.
The removal of manganese remained to be very poor since the plant was not designed for manganese removal. In addition, problems caused by the poor quality of some plant components became increasingly apparent in 2010. In case the drinking water supply to the refugee camp has to be guaranteed and given the approaching end of the project it is essential to make at short term a final decision on the possible upgrade of the Baq'a treatment plant. The upgrade will take care of both, the efficient removal of manganese and the replacement of plant components of poor quality.      
Small-scale water treatment, Aqbat Jabr site

The Aqbat Jabr water treatment plant near Jericho in the West Bank continued to produce drinking water of good quality throughout 2010. The tests to assess the improvements to the treatment scheme were positive. The drinking water produced at the plant is essential for the Aqbat Jabr refugee camp given the reduced availability and the high costs of drinking water from the MEKOROT water supply system. 

Some operational inconveniences were experienced including the need for the relatively frequent cleaning of the filters (once per 1.5 to 2 months). Several measures were studied and proposed to further improve plant performance including a change of pipe connections, more attention during purchase and selection of the filter sand, and the implementation of an additional pre-treatment phase (roughing filters).  
On-going field testing with a small pilot clearly demonstrated advantages of pre-treatment with roughing filters. Construction of such a plant was not included in the budget of the project. In cooperation with the PWA a search for funds needed for this additional pre-treatment has been initiated. Given the approaching end of the project the final decision on possible implementation of the pre-treatment step should be made at short term.  
Small-scale water treatment, Holon-8 site   

The Holon pilot plant was in operation during 2010 and initial results are positive and confirm that both chromium removal technologies being tested are promising. Additional funds required for the pilot operation were arranged through funds of the Water Authority of Israel. Significant damages on some electro-mechanical components of the pilot plant by the power surge in the Holon area should be repaired as soon as possible.  It should be examined at short term if a claim against the Power Supply Company in Holon that caused the power surge is feasible. The plant should be upgraded to prevent similar problems in the future.
Artificial recharge, Wadi Madoneh

Hydrological data collection in Wadi Madoneh during the reporting period was satisfactory although one rainfall gauging station had to be closed down as a result of vandalism and the closing of the (lead) recycling factory where the gauge was installed. 

During the rainy season 2009 to 2010, the reservoirs at the retention structure filled for the second time and dam performance was satisfactory although some problems in particular concerning the stability of the dams occurred. The effect of the dams on the artificial recharge of the underlying aquifers has been investigated by an MSc student of UNESCO-IHE in Delft who presented his thesis in April 2010. His work and the two MSc theses of Jordanian students, and another two theses of students in Delft will form the basis for the final assessment of the pilot project. This assessment will also include environmental and socio-economic analyses including any recommendations for a large-scale application of the technology.
Maintenance at the retention structures (dams) has been quite an issue during the reporting period as new dam collapses were identified after the rainy season. However, repairs to the dams in 2009 proved to be successful and in case the necessary, relatively small, budget can be secured also the new problems at the dam can be solved.   

 Artificial recharge, Wadi Far’a

Despite the wealth of data being collected in Wadi Far'a, delays in the construction of the retention structure have been hampering project progress. Nevertheless, the early 2010 announcement of the PWA that they had managed to acquire the landownership for the construction site was encouraging. Although it had been anticipated to some extent, the following bids of the contractors were above the project budget meaning that a financial issue had to be solved. Due to the financial crisis additional funding from the Dutch side for the structure is difficult but the EU may share part of the funding. 
The second Palestinian student obtained his MSc degree in 2010 and this means that the MSc study activities for artificial recharge for the project have come to an end. Similar to the activities in Jordan, his work and the previously completed MSc work of the other Palestinian student and UNESCO-IHE students studying in Delft should lead to an assessment on the scope for artificial recharge in the Fará catchment including environmental and economic assessments.    

General    
The activities listed under General were mostly in line with the proposed items for 2010. Contacts with the Embassies were satisfactory and the Steering Committee meetings were attended. The second project extension was launched and missions to the region carried out according to schedule. Mission reports have been completed and this report concludes the reporting requirements for 2010. 

JCN, 28 February 2010
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