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1 INTRODUCTION

The main goal of the SMART2 project is to increase the total amounts of water for
domestic and agriculture usages in the area of the Lower Jordan Rift Valley (LIRV). The major
and most important local water resources are fresh water from shallow and deep aquifers.
However, due to lack of fresh water resources in the region, secondary origins of brackish and
saline water are taken into consideration for local usage. These potential water reservoirs are
found in relatively large volume in the shallow and deep aquifers, mostly coexisting with fresh

water.

The main economic activity in this region is agriculture (predominantly palm
trees), which naturally and primarily depends on local water resources. The way to
ease the water deficit is to consider using water sources of different qualities such

as brackish water and treated effluent.

Agriculture in the Lower Jordan Valley and the Arava Valley is partially based on
relatively small amounts of brackish water which are used either for direct
irrigation and/or by diluting with secondary effluents for Palm trees and/or by
desalination for drinking purposes as well as for dilution. Small desalination
facilities were constructed for this purpose in both Lower Jordan Valley and the

Arava Valley.

The source of salinization is salt concentration in the aquifer systems within the
Jordan Valley sediments which were covered by the Lisan Lake (ancestor of the
Dead Sea). Increasing salinity concentration in the lower part of the Jordan Rift
Valley acts as high risk for the local groundwater resources. In addition, salinity
increase can damage the stability of the whole system in the area. The saline
water is coexisting with the fresh water and utilization of the brackish water

should take in consideration the effect on the fresh water body.

A concept for the sustainable utilization of the brackish water in the IWRM

framework is required.
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The results of the scientific research were reported under deliverable D-324. Some
outcomes of this report are under implementation by the Israeli stakeholder
(Mekorot, The National Water Company) and by the Palestinian stakeholder (PWA

together with local usages).

Chapter 2 describes the potential saline water sources that were reported in the

deliverable D-324 and are mature for future implementation.

Chapter 3 described the implantation activities that were taken by the

stakeholders so far in order to utilize brackish water for the local usages.

2 RESULTS

2.1 General
The reports of Hassan and Guttman (2011) and Flexer, Yellin-Dror and Inbar

(2011) resulted in summarizing the brackish resources within the study area.

Unfortunately, only few of the suggested sites are available as sustainable
resources for direct irrigation and/or desalination usage. Two sources of brackish
water were found suitable in the regional aquifer (Judea/ Ajlun Group aquifer) and
two other sources which were located in the alluvial aquifer of the valley-fill. In
addition, one of the D-324 report conclusion is that the surface water of the
Jordan River itself can act as an additional source for sustainable brackish water in

the area (today there are few pumping stations along the river banks).

2.2 Brackish water in Feshcha Springs (Marsaba- Feshcha
basin)

Ein-Feshcha spring group which is located on the upper north-western shore of the
Dead-Sea is the major outlet of the calcareous regional aquifer (the Judea/Ajlun
Group aquifer). The spring discharge towards the Dead Sea is estimated between
62-67 MCM/year (measured by the Israeli Hydrology Survey). The springs present
large storage, characterized over the years by stable discharge with only small

annual fluctuations. The springs cover a relatively large area of 3-4km along the
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Dead Sea shore. The water emerges from the alluvial deposits which are in direct

connection with the major aquifer.

The spring's water maintains the local natural reserve. After crossing the natural
reserve, the brackish water is flowing to the Dead Sea and lost there. Our
recommendation is to locate the pumping points between the eastern border of
the natural reserve and the Dead Sea shore. We believe that capturing the
brackish water after it crosses the natural reserve and before it flow into the Dead

Sea will not make any damage to the natural reserve.

Hasan and Guttman (2011) assumed that yearly amount of 30 MCM with salinity
between 1500-2000 mg/I Cl. The brackish water can be used as raw water for
desalination facilities or for direct irrigation of the palm trees in Northern Dead

Sea and Jericho area.

2.3 Brackish water in Fazael area

The most important structure having a significant effect on groundwater resources
exploitation is the eastern monocline flexure that runs along the western foothills
of the Jordan Valley. Most of the pumping wells are located inside this monocline,
which is characterized by a lower permeability and behaves as a dynamic border

between fresh water and saline water bodies.

The fresh water is coming from the recharge area in the west while the saline
water exists in the aquifer layers within the rift (east of the monocline structure).
Fazael 1 is the first deep well that was drilled to the Judea Group aquifer in the
Jordan Valley and his located a few hundred meters east to this monocline flexure.
The water in the well was saline (1600- 3300 mg/I Cl-). The second well, Fazael 2,
was drilled in a closer wadi aperture that cuts the monocline flexure. The water in
this well is fresh and stable (45 mg/I Cl-). The salinity gap between the fresh and
saline water bodies is because the low permeability of the monocline acts as a
buffer zone that delays the movement of the saline water towards the fresh water
body.
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All pumping wells, such as Fazael, Gitit and Uja boreholes, drilled to the
Judea/Ajlun Group aquifer in Fazael-Uja region, are situated within the monocline
and are aimed to pump the fresh water before it flows and lost within the deep

basin-fill sediments of the Jordan Valley.

The sources of salinization in the LJRV are residual deep seated brines as well as
salt layers and bodies that were deposited during various sea transgression events
and penetrate deep formation inside the valley. Some wells are characterized by
seasonal fluctuations with a high correlation to the monthly pumping. The cause
for salinity rise in several pumping wells is due to hydraulic connection between
formations containing fresh water and deep formations containing saline water.
The available current knowledge, absence of deep investigation wells inside the
valley, makes it difficult to delineate the exact location and nature (fault, wedge-
out, inter-fingering etc.) of contact zones between the fresh water and the saline
water. It is suggested that pumping the saline water for desalination use will
eventually reduce the pressure of the saline water body from the fresh water body

and will decrease salinity hazards of the fresh water body.

2.4 Brackish water in Jericho and Uja areas

The shallow aquifer in the in Jericho and Uja areas consists mainly of alluvial
deposits i.e. clay, silts, conglomerate, chalk, marl and gypsum layers of the Lisan
formation. Due to the high water demand in the area of Jericho and Uja as well as
consequently high groundwater abstraction rates. Groundwater quality in the

alluvial aquifer has been considerably deteriorated.

Detailed geochemical study carried out by Marie et al. (2001) and Khayat et al.
(2006) were suggesting that the high chloride contents in the local aquifer of

Jericho are derived from several sources which include:

Up-conning of deep brines.

Leaching of surface salt crusts within the aquifer.

Anthropogenic contamination of agriculture return flow and waste water infiltration.
Residual saline water (brines) resulting from ancient higher Dead Sea water levels. The
salts penetrate into the aquiferial formations within the alluvial sequence.
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The amount of fresh water that recharge into the alluvial aquifer is limited and
unable to push backward the saline water from the well fields. During pumping,
the saline water move towards the wells and the salinity rise. This means that the
shallow formations that contain fresh water and the deep formations that contain

the saline water are hydraulically connected.

The fresh water acts as a lens or a thin layer that is overlaying the saline water
body. In many wells the perforated section causes an artificial connection between
the fresh water horizon and the saline water layers. Furthermore, in many wells
the permeability is low resulting in large dynamic drawdown. Those conditions
(up-conning and lateral movement of saline water) are the origin of salinity rise in

this aquifer.

Interpretation of seismic lines carried out in the framework of the SMART-1
indicates that within the Jordan Valley there are areas where the Judea/Ajlun
Group aquifer is at a shallow depth (Ankar 2007). These sites are favorable places
for prospecting and drillings for brackish water reservoirs within the upper part of
the Judea/Ajlun Group aquifer. The PWA drilled in 2011 a deep well into the
Judea/Ajlun Group aquifer west to the Uja village. The water are brackish. The
drainage of the Judea/Ajlun Group aquifer in Uja village area is into the alluvial
deposits.

3 Implementation

There are large amount of palm trees plantations in the Lower Jordan Rift Valley
(in the Palestinian and Israeli land). In addition, due to the high economic success
and revenue, it is planned to expand the plantation in the next years. Eventually
we will face a situation that the available water sources will not be sufficient to

supply the increasing demand.

Researches as well as years of experience and observation proved that the
product (date) of the Palm trees irrigated with brackish water of around EC of
2000 ms/cm is quite high. The result is top out for brackish water (between 1800-
2500 ms/cm).
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As mentioned before, the sources of salinization in the LJRV are residual deep

seated brines as well as salt layers and bodies that were deposited during various sea
transgression events that penetrated into the shallow and deep formation inside the valley.
The results and conclusions of the hydrogeological conceptual models that were carried out
during SMART 1 and 2 initiated Mekorot to look for sites for the development of brackish

water resources.

In the first stage, three new sites were considered for drilling within the
Judea/Ajlun Group aquifer in the vicinity of the valley itself (Fig. 1). Each of the
future wells is planned to pump about 1 million cum/year of brackish water with
salinity of 2000-2500 mg/lit Cl. The brackish water will be used for irrigation of

palm plantations, either directly or by mixing with treated effluence.

Difficulties or Mekorot in receiving the final approval from the JWC (Joint Water
Committee) caused re-checking the possibility and the profitability of reuseing
two abundant wells in Fazael area that were penetrated into the saline body
(Fazael 1 and 11).

During last couple of month, hydrologists and drilling engineers from Mekorot are
considering how to chance these abundant wells to production wells. In parallel
Mekorot prepares a design program to connect the two wells (after repair) and the

new sites to the brackish network.

According to our knowledge, the PWA (Palestinian Water Authority) is willing to
utilize brackish water In Jericho — Uja area for Palm plantations. In the report D-
324, (Guttman, 2012) proposed to locate 5-6 new wells in the eastern part of the
Jericho area (an outer ring) and about 2-3 wells in the eastern part of Uja village.
The hourly discharge of each well is expected to be around 100-120 m3/hr and

the calculated yearly amount is estimated to be between 0.8-1.0 MCM/yr per well.
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Figure 1: Location map of new sites for brackish water wells (stars) implemented on well
(black circles) and pipe line black lines) location map of Mekorot.
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4 SUMMARY

In several researches that was conducted during SMART 1 and 2 projects the
existing and the future potential of brackish water as an additional source to the
region was raised. In the report on potential sites for brackish water usage
(Guttman, 2012) there are recommendations about the yearly amount and

average quality of the brackish water in the potential sites.

Base on the results of the SMART projects, stakeholders (such as Mekorot)
located new sites for drilling and pumping the brackish water from the Judea/Ajlun
Group aquifer. The timetable for bas water drilling as well as supplying depends
totaly on the approval of the JWC. Meantime, Mekorot is considering the technical
aspect in order to determine either to repare abandant wells that penetrated

saline water body or to drill new well at the suggested sites.
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