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1. Workshop Background, Objectives

The Sustainable Water Integrated Management – Support Mechanism (SWIM-SM) is an EC-funded Regional Technical Support Project that includes the following Partners Countries (PCs): Algeria, Egypt, Israel, Jordan, Lebanon, Morocco, the occupied Palestinian territory (oPt), Syria and Tunisia. The project aims to promote actively the extensive dissemination of sustainable water management policies and practices in the region given the context of increasing water scarcity, combined pressure on water resources from a wide range of users and desertification processes, in connection with climate change.

Within this context, there is good potential for addressing the water scarcity problem in rural and remote areas through sustainable saline water desalination technologies, as seawater and brackish water desalination are well established industries comprising a wide variety of available technologies with decades of accumulated experience. 

Based on the need expressed by SWIM PCs, SWIM-SM is implementing a set of activities to strengthen users’ participation towards more effective local water governance and management with particular focus on the use of desalination processes in rural and remote areas. In this context a “Core Desalination Group Meeting” took place in Radisson Blue Park Hotel in Athens between 11 and 12 June 2012. Seventeen (17) international, regional and local experts from five project countries participated in the regional workshop. Furthermore, representatives from regional organisations and donors-assisted projects, as well as resource persons with relevant experiences in the region participated in the workshop. The detailed list of participants is included in Section 7.
1.2 Objectives and expected results

As part of its activities, SWIM-SM commissioned a report to provide a review of the Best Available Technologies (BAT) for desalination in rural and remote areas suitable for the PCs. The focus of the review is exclusively on sustainable desalination technologies in rural and remote countries in combination with renewable energy sources (RES) suitable for the PCs.

The main goal was to produce a report reviewing and compiling the BATs, which can then be catered to the specificity of the PCs to supplement water supplies to rural and remote communities, whether they are on coast or inland communities, taking into consideration the prevailing socio-economic, political, and cultural constraints.

The report aims to provide PCs and decision-makers with an overview and assessment of the BATs on desalination in remote areas

The meeting was held on the occasion of presenting the main results of the draft report and aimed at achieving the following objectives:

1) Review, discuss and validate with the Core Desalination Group (CDG) the findings of the Assessment on Desalination BATs in rural and remote areas (Day 1)

2) Establishment of a dialogue between the CDG and the national desalination experts from the PCs, towards the development of a regional orientation towards desalination as a non-conventional water resources option in South Mediterranean Countries (SMCs).

2. Meeting Methodology

The meeting was divided in two days. In the first day the Core Desalination Group (CDG) discussed the outcomes of the Assessment Report on Desalination BATs, so that their comments and recommendations would be incorporated in the findings of the report and then communicated to the national experts from SWIM PCs.

In the second day the overall conclusions of the report along with the recommendations of the international experts were presented and discussed with the national experts from SWIM PCs in order to exchange views between the PCs and the international experts, on the desalination element as part of their non-conventional water policies.  

3. Overview of the Workshop Agenda  

The workshop was held over two days (June 11th & 12th, 2012) as per the detailed Agenda in Section 6 of this report. 
The agenda during Day 1 consisted of:

1) Introduction to the Group background, objectives and methodology, expected output and meeting rules. 

2) briefing on the main findings of the assessment report on the BATs for the combination of desalination processes with the use of RES

3) Breakout sessions dedicated to discussion between the international experts on the findings of the report, especially in regard to the technical aspects of desalination BAT Using RES, the modalities for assessing local community needs for desalination, the factors for assessing and deciding on the optimum desalination option and to the guidelines to support decision makers in screening and assessing options for desalination.

Day 2: was dedicated to sessions for the:

1) Presentation of the outcomes and recommendations emanating from the first day CDG meeting.

2) Discussion between the international experts and the national experts from the PCs on the findings of the assessment report with the incorporated remarks and recommendations of Day 1;

3) Exchanging views and experiences between the participants on desalination as an element of the water resource management in the SMCs, to allow the determination of trends on desalination;

4) Discussions on the development of the guidelines to support decision makers in screening and assessing options for desalination (“Toolbox”);

5) Validation of the findings of the assessment report and setting the way forward, with time schedule of the next actions of the CDG. 
4. Results of the Meeting 

The results of the meeting are presented below point by point, as derived from the discussions between the SWIM-SM Programme Manager and the international CDG during the first day and contributions of national experts during the second day of the meeting. 

The main conclusions and recommendations culminating from the discussions during both days can be summarized as follows:

1. Desalination should be considered as part of a holistic approach for the overall sustainable development of rural and remote areas and only after less expensive technical efficiency (demand management interventions) & allocative efficiency (efficiency with which society allocates its water resources among sectors for sustainable socio-economic development) are exhausted. Water demand management options such as water conservation, reallocation among sectors, inter-basin transfer, changing crop patterns, innovative irrigation techniques, reduction of Non Revenue Water (NRW), etc. should be considered first. 

2. The niche for SWIM-SM work on desalination is for desalination processes combined with Renewable Energy Systems (RES) for the water supply in rural and remote communities. The selected niche doesn’t exclude SWIM from addressing desalination issues of priority to the region including environmental aspects of the industry at different scales.

3. The potential cumulative environmental impacts of the proliferating mega desalination plants, around the shores lines of the Mediterranean, strongly emerged as a crucial issue and should be given adequate attention.

4. Opportunity cost analysis, including the socio-economic & environmental externalities, should be used as an analytical tool to select among alternatives prior to deciding on desalination. 

5. In case desalination is decided, it has to be subject to an EIA study according to the national policies & guided by the national legislations and the internationally recognized criteria & procedures.

6. Desalination, if decided, should be addressed within an IWRM context and as a milestone and a trigger towards instigation of a holistic sustainable development plan that encompass self socio-economic and environmental development of the community. 

7. SWIM-SM is to undertake several activities and parallel capacity development actions in support of SWIM PCs in the following areas:
· Development of a tool box (guidelines) in collaboration with MED-POL to help water officials in SWIM-PCs decide on desalination option using a structured methodology that is based on exhaustion of all water demand management options prior to resorting to desalination. The tool box would include instruments such as opportunity costs analysis and environmental impact assessment methodologies catered for desalination.

· Synergize with MED-POL in addressing the potential cumulative environmental impacts of mega desalination projects with particular focus on the near-shore marine environment around the Mediterranean coasts. 

· Organize and convene capacity development workshops on fundamentals of opportunity cost analysis among options to satisfy water demand in comparison with desalination. These opportunity cost analysis should encompass socio-economic aspects with emphasis on environmental externalities.

· Organize and convene capacity development workshops on the environmental aspects of desalination and their cumulative impacts with special emphasis on the state-of-the-art mitigation measures.

· Further develop table 1 of the Desalination BAT report into a folding flyer that can be disseminated to assist policy makers swiftly screen and compare among desalination options that are compatible with their local conditions.

· Organize and convene training workshops on the application of the tool-box jointly developed with MED-POL with emphasis on the implementation of EIA policies designed for desalination plants construction and operation.

· SWIM might recommend management systems for regular monitoring, inspecting and auditing for both the desalinated product water and for brine discharges to ensure compliance with nationally promulgated regulations.

· SWIM to devise a capacity development programme to orient water policy makers in SWIM countries on the new developments (technical aspects, advantages, economics, limitations, etc.) of RES compatible with small scale desalination.

The discussions on the first day of the meeting were focused on 4 main issues as follows:

· Technical Aspects of  Desalination BAT Using RES

· Assessing Community Needs for Desalination

· Factors to be Considered in Selecting the BAT

· Guidelines to Screen and Assess Desalination BAT Using RES

On second day, the outcomes and recommendation culminating from the previous day regarding these 4 issues were discussed with the representatives of the PCs along with their policies and view on these subjects. The outcome is presented below.

4.1
Technical Aspects of Desalination BAT Using RES

The Assessment Report on Desalination BATs (DES-BATs) refers to a number of desalination processes that could be combined with RES in order to achieve water supply to rural and remote areas. These processes were presented by the Team Leader (TL) in the form of the table presented below. The desalination processes were compared in terms of their techno-economic feasibility and practicality for rural and remote communities. The CDG and national experts found the table very useful and expressed interest to further develop it as a simple preliminary screening tool for policy makers to develop an opinion prior to extensive investigations for deciding on the desalination BAT for rural and remote communities. 

The RES taken into account for the combination with desalination processes include mainly the solar and wind power, the geothermal power (a promising RES with continuous supply of thermal energy at fixed conditions throughout the day and year) and the waste heat from other activities (both combined with thermal type desalination processes). 

The main factors in narrowing down the combinations of DES-BATs and RES are the salinity of the feed water and the type of energy available at a given location.

The combinations between DES-BATs and RES that are suggested in the report focus on the utilisation of solar and/or geothermal power and/or waste heat in combination with Multi-Effect Distillation (MED) and Humidification/Dehumidification (HDH), of wind power combined with Mechanical Vapour Compression (MVC) and the use of Photovoltaic cells (PV) in combination with Reverse Osmosis (RO). 

The participating experts reviewed table 1 of the report comparing among different BAT and compatible RES. The experts expressed real interest in disseminating this table to water policy makers to use it a screening tool. 

Even though there can be a wide variety of combinations between DES-BATs and RES, no additional technological developments were suggested by the experts, as these should be mature and proven reliable before considering their implementation in rural and remote areas. It was highly recommended that financing of desalination plants should be either through BOT or BOOT with guarantees on the part of the contractor to supply consistent volume and quality of water as agreed in the contract.

Regarding the cost ranges given in the report for various DES-BATs and RES combinations and also the determination of applicable combinations in the PCs (based on the specificities of the area), the experts concluded that the production costs aspects are case specific and depends to great extent on the scale of the operation, technology used, water quality at the intake, targeted drinking water quality and brine water discharge technology.

Finally, in terms of capacity development needed to orient water engineers and administrators on the available mature desalination BAT and their compatible RES, it was agreed that a capacity building component would be prepared under the respective Work Package (WP) of SWIM-SM, part of which would be the development of the Toolbox discussed in these meetings (presented below).

Table 1: Comparison of desalination technologies in reference to rural areas

	Process
	Capital Cost
	Energy consumption
	Other O&M cost
	Major merits
	Major Weak Points
	O&M Skill required
(scale 1-5)
	Type of energy required

	Multi-Stage Flash  (MSF)
	High
	High
	Low
	1. Mature and proven technology

2. Robust and reliable

3. Less pre-treatment required.

4. Suitable for high TDS feed
	1. High Feed water Requirement.

2. More brine to be disposed.

3. High specific energy consumption
	2
	Heat + power

	Multi-Effect Distillation (MED)

Thermal Vapour Compression (TVC)
	Medium
	High
	Low
	1. Mature and proven technology

2. Robust and reliable

3. can use low-grade heat

3. Less pre-treatment required.

4. Suitable for high TDS feed
	1.High specific heat consumption

2. Low recovery ratio, when cooling water is accounted for.
	2
	Heat + power

	Mechanical Vapour Compression

(MVC)
	Medium to high
	High
	Low
	1. Mature and proven technology

2. Robust

3. Compact

4. Suitable for high TDS feed
	1. High scaling potential under variable conditions.

2. Mechanical compressor requires skilled O&M


	4
	Power

	Reverse Osmosis
	Medium
	Low
	Medium
	1. Mature and proven technology

2. Reliable

3. Compact

4. High recovery ratio

5. Less start-up and shutdown time

6. Suitable for high TDS feed
	1. Pre-treatment requires careful design.

2. Susceptible to various types membrane fouling.

3. Variability in operating conditions and/or frequent start-up/shutdown cycles shorten membrane life
	3
	Power

	Electro-dialysis (ED & EDR)


	Low
	Low
	Low
	1. Mature and proven technology

2. Reliable

3. Compact

4. High recovery ratio

5. Less start-up and shutdown time

6. Less pre-treatment required


	1. Suitable for TDS up to 3000 mg/l.


	3
	Power

	Membrane distillation (MD)
	High/ medium
	High
	Low
	1. Ability to use low grade heat

2.Operates at low pressure

3.Compact

4. High recovery; needs less feed water for a given output.

5. Less pre-treatment required

6. Suitable for very high TDS feed
	1. Technology is still under development

2. High specific heat consumption.
	2
	Heat + minor power req.

	Electro Dialysis Metathesis (EDM)
	High
	High
	NA
	1. Improved version of ED.

2. Recovery more than RO possible and can be used for zero discharge. 

3. Compact

4. Less pre-treatment required.
	1. Emerging technology.
	4
	Power

	Thermo-IonicTM Desalination
	High
	High
	NA
	1. Ability to use low grade heat

2.Compact

3. High recovery and needs less feed water for a given output.

4. Less pre-treatment required


	1. Emerging technology.

2. High specific heat consumption.

3. Proprietary design and information kept confidential
	4
	Power + Heat

	Forward Osmosis
	NA
	Low (prospective)
	NA
	1. Operates at low pressure and hence consumes less power.

2. Less pre-treatment required.
	1. Emerging technology. Process optimisation is going on


	4
	Power (+heat in some cases)

	Solar Stills
	V. low
	High
	V. low
	1. Uses solar energy 

2. Simple and easy to operate
	1. Large area required.

2. Not practical for large capacity.
	1
	Solar (Heat)

	Humidification/ Dehumidification (HDH)
	Medium
	High
	Low
	1. Can use low grade thermal energy.

2. Simple design using cheap material
	1. Suitable only for small capacities.

2. Requires large area


	3
	Heat + power


4.2
Assessing Community Needs for Desalination

Team Leader of SWIM-SM presented the main findings of the Assessment Report regarding the factors to be considered in order to assess the real needs and the feasibility of a desalination project for the water supply of a rural or remote area. These factors include the following: 

I. Geographical & physical considerations

The CDG greed to the fact that physical geography of the location, the type of soil & terrain, surface topography, geothermal reservoir activity and other geologic factors can all influence the type of desalination technology to be used. Also, local hydrology of the site including the movement, distribution & quality of water at the location, water resources available & other aspects of the total hydrological profile are significant aspects to be considered in combination with the water crop of the region (precipitation, runoff, and evapo-transpiration).

It was also concurred that possible cultural, historical and archaeological heritage of a site should be given adequate considerations to avoid damage caused by construction and other civil works, along with the aesthetical damage that can be caused by unsightly plant installations. Wind turbines and wind farms are considered objectionable especially so for historical sites. 

Finally, areas reserved for wildlife habitat (Natural Reserves) should be avoided to protect them & evade potential impacts to bio-diversity.

II. Demographic & socio-cultural considerations

a. The Socio-technical-institutional interdependence: Interaction between 3 elements: people, technologies & organizations must be fully understood & accounted for.

b. Involvement of beneficiaries: The CDG agreed to the notion that people affected by the project must be included at all stages & their input must be taken into account.

The CDE suggested that the organization/people that would operate a desalination plant should origin from the same local community served by the plant. If possible, they should be involved even from the planning phase of the plant, but it would be also necessary to participate at least from the construction up to the operation of the plant.

c. Learning: Opportunities for learning, raising awareness & training need to be provided from the earliest stages of a project to maximize benefits. On the job training of operators is a very significant aspect of the project’s sustainability.

d. Independence & autonomy: Technological solutions, however cleaver & innovative they might be in the eyes of the decision-makers, must not be imposed on a community that finds them objectionable. 
e. Sustainability: Average income per family, poverty levels, affordability, willingness to pay for desalinated water & government subsidies, play a major role in sustainability. 
To this point, Mr. Tsiourtis noted that based on previous experiences, at the onset of a desalination project, local people do agree to pay for their water consumption. However, due to the poverty levels of the people in rural and remote areas, they later refrain from paying for the service due to un-affordability jeopardizing the whole project sustainability.  For this reason he suggested that the Financing Aspect should be an additional factor in the Feasibility Studies for the assessment of such projects.

According to Dr. Bushnak, sustainability of the process should not necessarily rely on government funding but on self-sufficiency based on recovery of cost by tariffs determined by the local communities served and operating the plants. 

f. Flexibility & Process orientation: The general conditions for water supply in rural areas can change relatively quickly, and are generally very site-specific. 
g. Realism: Project objectives & expectations must be realistic & feasible to avoid failure. 

III. Cultural, religious & gender related issues:

a. Often a new technology introduced into a community for the first time is perceived as an alien intrusion that is incompatible with long-standing traditions, social structures and responsibilities of the community. 

b. Despite the important role women play, men take charge of decision-making & women are often left out. This should be stopped and women should be included in the decision-making when it comes to water policies development.

IV. Raw water resource availability & quality 

a. In case of using well water as raw water source for desalination, detailed hydrological study/tests shall be conducted to ensure the draw down in the well and sustainability for the planned capacity throughout the period of operation. 

b. Detailed chemical analyses of raw water at intake are fundamental for the design and operation of desalination systems to avoid scaling and/or fouling.

V. Pricing structures & financing schemes (Affordability)

a. According the CDG, a successful desalination project in a rural or remote area should manage to recover its running costs & depreciation. This necessitates that the water tariff reflects the real costs of water supply. On the other hand, access to safe drinking should be available & affordable for all. 

b. The main challenges facing desalination in rural communities are identified as:

i. The low income dominating in the rural communities.

ii. Limited capital and financial resources.

iii. High investment costs required for such projects.

c. In response to these difficulties, it was agreed that a number of support mechanisms that do not distort the market function are possible, such as:

i. Direct financing of the infrastructure.

ii. Provision of financial incentives for the operators.

iii. Enabling private sector involvement.

iv. Adopting the “life-line rate”, where a progressive pricing structure is applied based on the volume of water used in order to assure social justice among the users. Israel reported that “Urban centres subsidize water delivered to rural and remote communities”.

During this discussion it was made clear that given the prevailing poverty in rural & remote areas, subsidizing the capital & operational costs of desalination by central government is unavoidable. Based on that, it was suggested that the PCs should consider funding of desalination projects in rural or remote areas, as part of their national strategy on water supplies within their national IWRM framework. In fact, it was over emphasized that sustainability of desalination using RES in rural and remote communities should be an integral part of the overall sustainable development plan of the community using a holistic approach. It was agreed that desalination plants, if proofed necessary, should represent a trigger for further sustainable socio-economic and environmental development to reduce poverty and unemployment while developing markets. Many of the development plans can take stocks from local heritage, history, nature, ecology, indigenous culture, arts, and/or architecture.  

The experience in Cyprus, as presented by the international expert, Mr Tsiourtis, confirms that only central governments can afford construction of desalination projects in rural and remote areas, either by funding them or by undertaking the responsibility through guarantees imposed to the contractors (via BOT/BOOT/PPP contract schemes). 

Israel’s representative stated that the country has developed IWRM based on the holistic approach, incorporating the cities, the rural and remote areas, the environment, development, tourism, etc. This approach has, nevertheless, not refrained people from rural and remote communities, such is the case in Algeria, from migrating towards urban centres for better quality of life and employment opportunities.

VI. Institutional and regulatory factors

The CDG agreed to the three levels of institutions that are required for the sustainability of a desalination project include the following: 

1. National decision making level: This typically includes ministries & other high-level government entities that are involved in setting water policy and planning. 

2. Executive level: This is usually the role of government organizations that operate under the top-level decision making bodies.

3. Stakeholders’ level: This can be the local communities that undertake the actual operation & maintenance of water supply facilities, also being the beneficiaries. Close relationship between the stakeholders and the national decision making organizations (responsible for the projects funding) is very crucial.

Regarding regulatory aspects of desalination projects, it was clear that licensing procedures should be oriented to environmental aspects regulated by the formal EIA policy and to technical issues; the latter is expected to address the following:

1. Borehole drilling and/or seawater withdrawal.

2. Desalinated water quality.

3. Renewable energy installations and their associated electric power supply approval.

Since regulatory aspects of small scale desalination using RES are almost non-existent in most of the SWIM region, it has been deemed necessaryto propose guidelines and criteria for PCs to license small scale desalination in rural and remote areas, within the framework of SWIM-SM.

4.3
Factors to be considered in Selecting the BAT

I. Factor 1: Maturity & level of deployment of the processes

The main results from the discussions on this factor are given below: 

· Reliability of a desalination process is of a highest priority even from the total unit cost of the process, when desalination projects aim to provide drinking water.

· Desalination technology is witnessing fast development and it is recommended to keep up with progress on proven state-of-the-art desalination processes.

· A process can be considered matured/proven if it has been commercially operated for ≥ 3 years with success and recommended by water practitioners who used it. 

· In all cases and in order to increase reliability of any proven desalination process, a plant should be design with at least 2 parallel lines, of 50% capacity each, in order to reduce the risk of total plant shutdown.

· Novel processes may possess attractive features, open up new possibilities & occasionally introduce remarkable improvements in performance; but difficult to recommend for rural applications awaiting maturity. In order to forward novel processes, the investment should be contracted as BOT or BOOT, so that the risk is carried by the investor. The investors are more willing to invest in plants serving rural and remote areas rather than in cities, since the risk in investing in small plants is minimized as opposed to large and mega-plants. 

· To reduce the risk of innovative and immature technologies in rural areas, a different mature & tested technology can be considered side-by-side to the new technology. This will reduce the risks of total dependability on the innovative technology. The provider of the new technology will grant the needed guarantees of proper operation & compensation in case of failure.

II. Factor 2: Volume, Quality & Variations of Feed Water

This factor category was originally introduced as “Pre-treatment requirements” during Day 1, but after the discussions with the CDG, it was commonly agreed that the volume and quality of the feed water along with its variations (e.g. seasonal etc) are the inflow factors to consider when selecting a DES-BAT. It was also stated that regarding seasonal variations, different approach should be given to residents than to tourists, with primary focus on residents. Remote tourist resorts should be self sustained in terms of water supplies without any subsidies from the central government.

During second day discussions, it was concluded that in order to select the best combination of DES-BAT and RES the most important factors are the volume of product water and the available RES. The quality of feed water is an important factor for the design of the plant once the combination of DES-BAT & RES has been selected, as it reflects greatly on the pre-treatment requirements of the feed water upflow of the desalination plant. It is very difficult to identify the combination of DES-BAT and RES without adequate survey of 
III. Factor 3: Operational skill level required

A related issue to technology maturity & pre-treatment requirements that is important factor in selecting & recommending a technology is the relative ease of plant operation compared to the level of skill available in rural communities. However, as noted by the Team Leader, the desalination plants in rural and remote areas are usually selected to be small and simple to operate, so there is minimum need for sophisticated technical capacity to operate.

Nevertheless, appropriate training of the local community can be given from the commissioning stage (even from the design of the plant if possible) and at regular periods after the plant start-up, in managing, operating and routine maintenance. This capacity development should be on the job with familiarization on the design and concepts of the desalination technology and associated RES. Furthermore, support from the service provider and/or designer should be assured especially for irregular conditions (e.g. break down of high pressure piping or pumps etc). Alternatively, efficient support for irregular and major failures could be provided by a more centralized technical centres that can be called in whenever needs arise.

The minimum suggested staff in such projects to assure efficient and uninterrupted operation of the plants should include  

· Plant Operator, with the minimum training for the day-to-day operation of the plant

· Maintenance experts (small team of 1-2 persons at central level  to operate on call for a number of DES plants)

· Specialized experts at Central level including, High Pressure Pumps Expert, IT expert for automations, Chemist and Material Science Expert.

It was also suggested in case of lack of competence of the local people a PPP scheme could be chosen to operate the desalination plant and eventually increase the capacity of locals. 

IV. Factor 4: Energy vs Water Storage

Due to the fact that RES have variations (instantaneous, daily, & seasonal) in contrast to the desalination plants that are commonly designed to operate at fixed or slowly (seasonally) changing operating points (drawing fixed energy input at fixed rates), in order to combine the two technologies storage of energy is required. 

However, as agreed among the participants, energy storage is not practical based on current technology, while water storage during the RES occurrence can be more cost effective, especially at rural or remote areas where the water supply needs are rather small and thus the water storage requirements entail low investment cost.  

Alternatively, the CDG recommended hybrid design to utilize RES during their intense occurrence (e.g. solar power during the day) and fuel (diesel) power as a substitute for RES during their low occurrence can be more cost effective. 

V. Factor 5: Brine Disposal

A set of available options were presented during the discussions of both days which is given in the table below:

Table 2: Comparison of brine disposal technologies

	Description
	Capital cost
	O&M cost
	O&M Skill requirement
	Environmental impact
	Preference

	Zero Liquid discharge (Thermal)
	V.High
	V.High
	High
	Moderate
	Sixth

	VSEP Treatment
	High
	High
	High
	V.Less
	Fifth

	Brine injection
	Less
	less
	Nil
	Less/Moderate
	Second

	Evaporation pond
	Less
	less
	Nil
	V.Less
	First

	Produce agriculture and aquaculture products
	Moderate
	Moderate
	Moderate
	HIgh
	Third

	Evaporation pond using enhanced Evaporation Mechanisms
	Moderate
	Moderate
	Less
	Less
	Fourth


As resulted from first day discussions, the most appropriate method for brine disposal from desalination plants operating in rural and remote inland areas is the use of evaporation ponds, due to the limited brine production (this was based on the assumption that in most rural and remote areas, desalination is produced from brackish water, which has an efficiency of up to 90% of the volume of feed water. Therefore, only 10% of the feed water is lost as brine. The relatively ease in land availability in rural and remote areas and the low investment cost compared to the other disposal methods tends to make this option the most feasible one. 

In anticipation for expansion of desalination plants in the vicinity of urban centres and the relatively limited areas to be allocated for evaporation ponds, the Jordanian national expert expressed some interest to address brine ground injection. The outcome of the discussion with the international experts indicated that brine injection could be a cost efficient method for brine disposal from large plants at areas with limited land availability. However, it was agreed this is a very limited case that shouldn’t be given a high priority by SWIM-SM to undertake a capacity development in hydro-geological investigation for brine injection, since evaporation ponds are the least expensive and most technically feasible option for rural and remote areas.

Another brine disposal approach that could be considered for local community development is the reuse of brine in agricultural and aquaculture. An objection was raised by the Jordanian representative, due to the fact that the use of brine in agriculture would degrade the quality of the soil and it would need 3-4 times the volume of brine for washing the soil from salts. At that point the Environmental Impact aspect of reusing brine to agriculture was raised by the SWIM-SM Team Leader and it was agreed that this would be incorporated in an option in toolbox to be developed (see below). 

In the coastal areas, the most cost efficient method of brine disposal is the discharge to the sea using carefully designed outfalls equipped with diffusers to help in the dispersion of brine in the near shore marine environment with minimum environmental impacts. The Environmental Impacts of brine discharge to the sea was raised by the MED-POL Programme Officer. SWIM-SM Team Leader raised the issue of potential cumulative environmental impacts of the proliferating mega desalination plants around the coasts of the Mediterranean Sea. During the first day, the MED-POL Programme Officer informed the CDG that according to the “New Protocol” brine dumping to the sea is not allowed anymore. (A debate took place on the use of the term “dumping” rather than “discharge” to the sea. The MED-POL Programme Officer promised to advise the participants on the correct term). 

According to the MED-POL representative, many countries refused to ratify the new Protocol. On the other hand, the international experts explained that the discharge of brine to the sea (from sea water desalination) affects only the near shore marine environment within a radius of approx. 100 m from the diffusers. Brine discharge of carefully situated and designed seawater desalination plants will have limited environmental impacts on the near-shore marine environment. According to the CDG, discharge of brine (particularly when mixed with cooling waters) through outfalls extended to the open sea where eddy currents disperse and dilute the brine to the open sea were found to be of very limited environmental impacts. 

A solid recommendation culminated from the CDG discussions indicated that once it is decided to implement a desalination project, its environmental impacts should be assessed in accordance to the national EIA policies and guided by the internationally recognized criteria & methodologies.

VI. Factor 6: Other practical site characteristics

Land topography & access, the availability & quality of roads & transportation considerations, and other infrastructure are all factors that need to be considered.

VII. Factor 7: Total Unit Cost

After all other factors are duly considered & appropriately weighed-in, the ultimate deciding factor for selecting the best solution out of a number of equally acceptable technical solutions is the total unit cost.

The total unit cost should incorporate all externalities related to the desalination project, including the social and the environmental costs to the community. 

4.4
Guidelines to Screen and Assess Desalination BAT Using RES

I. Step 1: Evaluation of available water resources & demand characteristics

The international and national experts agreed to the need for a comprehensive evaluation of the available water resources, as well as an evaluation of the water demand characteristics at the proposed site to be the first step, with a purpose to ensure that all options are exhausted prior to deciding on desalination. 

In order to evaluate and establish the needs of a rural or remote community for desalination projects, the real need for the community has to be examined within an overall assessment of water resources available to the community. Introduction of desalination, if decided, into a community should be within an IWRM context and should be considered by central and local authorities as a first milestone towards the overall sustainable development of the community. Accordingly, a detailed opportunity cost analysis should be elaborated before deciding on desalination. Factors to be taken into consideration in the opportunity cost analysis should include but not limited to alternative water resources, reuse of wastewater, production cost of desalination at the point of use, environmental externalities, savings from reduction of non revenue water (minimisation of leakages and illegal withdrawals), reallocation of water from irrigation with its socio-economic impacts, re-evaluation of crop development in agriculture policies etc.

A capacity development workshops need to be planned to train water officials on the principles of opportunity cost analysis for desalination shall be considered within the capacity building WP of SWIM program. It will be implemented “parallel but separate” to the tasks of SWIM-SM. 

The recommended activities need to be implemented in synergy with other EU or Mediterranean projects such as NED-POL and H2020; donors and stakeholders to avoid duplication and to pool resources. 

II. Step 2: Evaluation of available RES & grid connectivity

According to the experts, the next major step in the process is to carry out an extensive study of the available energy resources, with a particular focus on renewable energy sources, in case electric power grid or supply is not available.  A thorough understanding of the available RESs, their qualitative & quantitative characteristics is required.  At this point it was suggested that a Risk Analysis of the RES availability should be considered when evaluating desalination projects.

In addition to that, a capacity development programme is considered necessary to orient water policy makers in SWIM countries of the new developments and state-of-the-art aspects (technical, advantages, economics, limitations, etc.) of RES compatible with small scale desalination. 

III. Step 3: Short listing of candidate desalination processes based on available RES

The previous steps of identifying, characterizing and selecting the RES should allow the elimination of all desalination processes that are not suited to the type of energy source chosen within the socio-economic, environmental and cultural specificities of the community in need for desalination. 
IV. Step 4: Environmental Impact Assessment of DES-BAT & RES projects

Once a desalination plant has been decided based on exhaustive elimination of alternatives using opportunity cost analysis tools, an EIA has to be under taken to identify, avoid and/or mitigate any potential environmental impacts according to national EIA policies. The cumulative environmental impacts (primarily from the discharge of brine to the sea or its reuse in agriculture) resulting from the operation of the desalination plant will be given adequate weight in the EIA studies. 

Based on the CDG discussions with the national consultants, they agreed to the following:

1. SWIM-SM should consider the development of a comprehensive tool-box (guidelines) to support policy makers decide on desalination after exhausting all other options. The tool box should follow a logic sequence, simple and friendly to use. The tool-box shall include the economic and environmental instruments needed to decide on desalination while avoiding its environmental impacts. 

2. SWIM to ensure the incorporation of EIA as a fundamental step in the structure and context of the proposed DES-BAT & RES guidelines. 
3. A succinct plan for the development of the proposed guidelines (tool-box) need to be developed & discussed with the CDG, electronically shared with PCs, developed, electronically shared & then discussed in an enlarged regional consultative meeting with the involvement of national water & environment experts from PCs in collaboration with UNEP-MAP. 
4.5 
The way forward:

Table 3, below is a summary of the steps agreed to be followed for the development of the guidelines (Toolbox), for the support of the decision makers to decide on desalination projects, to cover the water supply need of rural and remote areas in the PCs.

Table 3: Proposed steps forward by CDG under SWIM-SM

	Task
	Jun-12
	Jul-12
	Aug-12
	Sep-12
	Oct-12
	Nov-12
	Dec-12
	Jan-13
	Feb-13
	Mar-13
	Apr-13
	May-13

	Finalization of the "Assessment of BAT for Desalination in Rural Areas.
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Preparation of a draft plan with structure, content and scope of the Toolbox.
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Electronically share the plan with CDG to reflect & approve the plan
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Engage an International consultant to develop the Toolbox
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Electronically share draft Toolbox with national FPs for comments & feedback
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Convene a Joint Regional Consultative meeting in collaboration with UNEP/MAP to reflect & approve Toolbox.
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


5. Detailed Workshop Agenda 

	
	Agenda - Day 1
	Responsibility

	From
	To
	
	

	9:00
	9:20
	Session 1: Workshop Opening

- Opening remarks (Project Director – SWIM-SM)

- Orientation remarks (Programme Manager – SWIM-SM)

- Introduction and orientation (Team Leader – SWIM-SM)


	Project Director – SWIM-SM (Stavros Damianidis) 

Programme Manager – SWIM - SM (Alessandra Sensi)

Team Leader – SWIM - SM (Hosny Khordagui)

	9:20
	11:00
	Session II: Reflections and Comments on Desalination BAT:

- Presentation on desalination BAT in rural areas. (20 minutes)

- Round table discussion of the findings (80 minutes)


	Team Leader – SWIM - SM (Hosny Khordagui)

Desalination Expert – SWIM - SM (Adil Bushnak)

	11:00
	11:30
	Coffee Break 
	

	11:30
	13:00
	Session III: Modalities for assessing local community needs for desalination:

- Round table discussions on factors to be considered in deciding on communities need for desalination as the appropriate choice.
	Team Leader – SWIM - SM (Hosny Khordagui)

International Desalination Experts SWIM - SM

	13:00
	14:00
	Lunch Break 
	

	14:00
	15:30
	Session IV: Factors for assessing and deciding on the optimum desalination option:

- Round table discussions on factors to be considered by decision makers in assessing and selecting the best desalination option.


	Team Leader – SWIM - SM (Hosny Khordagui)

International Desalination Experts SWIM - SM

	15:30 
	16:00 
	Coffee Break
	

	16:00 
	18:00 
	Session V: Guideline to support decision makers in screening and assessing options for

desalination

- Round table discussion on the necessity for the development of detailed guidelines to support desalination decision making.

- Suggested structure and content of the proposed guidelines.
	Team Leader – SWIM - SM (Hosny Khordagui)

International Desalination Experts SWIM - SM


	
	Agenda - Day 2
	Responsibility

	From
	To
	
	

	9:00 
	9:10 
	Welcoming remarks and briefing by SWIM-SM Technical Director
	Programme Manager – SWIM - SM (Alessandra Sensi)

	9:10 
	11:00 
	Session VI: Presentation and discussions of 1st day outcomes.

- Power point presentation on the main outcomes of the first day discussions on desalination BAT for rural areas, assessment of communities for desalination and factors to be considered in deciding on desalination options. (20 Minutes)

- Round table discussions on the major outcomes. (90 Minute


	Team Leader – SWIM - SM (Hosny Khordagui)

International Desalination Experts SWIM – SM

National Focal Experts from PCs

	11:00 
	11:30 
	Coffee Break 
	

	11:30
	13:00
	Session VII: Development of guidelines screen and assess the appropriate desalination option.

- Briefing on the core experts deliberations on the need and structure of guidelines to support desalination decision making. (15 Minutes)

- Round table discussions on suggested structure, scope and content of the guidelines (75 Minutes)


	Team Leader – SWIM - SM (Hosny Khordagui)

International Desalination Experts SWIM – SM

National Focal Experts from PCs

	13:00
	14:30
	Lunch Break
	

	14:30
	16:00
	Session IIX: Development of a regional Orientation for desalination in SMCs

- Briefing on the outcomes of CDG deliberations on the necessity and scope of a regional orientation for desalination (15 Minutes)

- Round table discussions on the suggested regional orientation (75 minutes)


	Team Leader – SWIM - SM (Hosny Khordagui)

International Desalination Experts SWIM – SM

National Focal Experts from PCs

	16:00
	17:00: 
	Session IX: The way forward, wrap up and closing remarks 
	Programme Manager – SWIM - SM (Alessandra Sensi)

Team Leader – SWIM - SM (Hosny Khordagui)
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