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Visit Shows Israel Faces Similar Water Management Issues as Arizona
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Arizona, Middle East Water Issues
Focus of WRRC Workshop

Arizona, Irrael, Palestinian Territories S bare Common Concerns
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Chapter 17

Sea water desalination in Israel:
Planning, coping with difficulties, and
economic aspects of long-term risks

. :3*"'1 Shared Borders
“- " Shared Waters

Abraham Tenne

In 1999, the Israeli government initiated a long-term, large scale SWRO (Sea Water
Reverse Osmosis) desalination program. The program is designed to provide for the
growing demands on Israel’s scarce water resources, and to mitigate the drought con-
ditions that have characterized most years since the mid-1990s.

Since the initiation of the desalination program, there have been several changes
in government decisions regarding the targeted annual quantity of desalinated water
to be produced (Figure 1). These changes in target-production volumes were influ-
enced by short-term changes in the history of inter-annual rainfall, and by changes
in national consumption rates. The initial target capacity of 50 million cubic meters
(MCM) per year was re-set in 2002, to 400 MCM/year. This target was reduced in
2003 to 230 MCM/year in response to an unprecedented large amount of rainfall in
2002. In July 2007, subsequent to several drought years, the targeted production-
capacity was re-set to 505 MCM/year, to be reached by the year 2013. Additional
drought conditions led to a further increase in target capacity in 2008, to 750 MCM/
year to be reached by the year 2020. From the 750 MCM, 600 MCM will be provided

as quickly as possible.
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A full feature documentary that tells the story about the future of water in the west.
From that documentary, make your own movie from hundreds of quality clips.
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Centralized authorities

Israel Water Authority (changed to Authority from
Commission in 2006)
— Has significant powers for planning, water allocations, and rates

High degree of reuse of water, mostly by agriculture

Has deployed desalination technology, both seawater and
brackish water

Has been a leader in public-private partnerships
Strong national identity with water

Mekorot, Israel’s National Carrier, recently celebrated the
50" anniversary of the construction of its major pipeline
from the Sea of Galilee.
(http://www.mekorot.co.il/Eng/newsite/Projects/NWC/Pages/
NWCJubilee.aspx)

Has addressed scarcity while preserving a vibrant
agricultural sector



“Replumbing” the System

State of Israel

Main Policy Points and Recommendations
Administering the National Freshwater System .E! A ——

W rYen

armn nvo G (5  The national water system will be
administered in a centralized and
integrated manner.

The Sea of Galilee will be designated
primarily for use in northern Israel.

Supply to the center of the country
will be based on desalination plants,
as a supplementary source to natural
water sources.

High supply reliability in the central,
regional and local supply systems
(aiming to establish: looped systems,
a number of consumer connections
from a range of water sources,
storage, etc.)
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Master Plan for the National Water Sector |SI'aE| haS Water and
Main Points of the Policy Paper wastewater master plans

State of Israel

Main Core Issues

. E‘ WATER AUTHORITY

1. Water balance, analysis 6. Demand management

under uncertainty (scenarios)

7. Urban water management

2. Management of the potable

water system 8. Water and agriculture
3. Management of sewage and 9. Management of drainage and
treated wastewater runoff water

4. Management of natural water 10. Water and energy

sources

11. Environment and water for



August 2012 Israel Water Master Plan, p. 54

Table 1 = The National Water Balance = Basic Scenario

Population Water Sources [mom/year)
Mational Par Caplta Natural Brackish Trited | opcslination | Desalination Total
consumption wintewater Additional
Year popn. e, Year | freshwater (direct (el Dan of brackish of sea water Required (3) supply
- [
i millions] capita por year) i1} consumiption) Region STP] waters 12)
2010 76 100 10 1.200 174 450 13 280 4 2131
2020 5.1 O Pl 1, 140 150 573 S0 750 ] 2672
2030 i0s g HE] 1.0&0 140 GES &0 750 50 2,765
2050 156 95 K50 1030 130 93] T 750 671 3511
in 2008, an additional 45 mom of flcodwater was used that was not taken into acoownt.
{1] Total average replenishment of natural freshesater, less losses for water with less than 400 mg. of chloride per Bter.
{2] "Desslination” —according to the approved goserniment dedisions.
13} "Beguired supplement”™ = the difference between total consumption of freshwater [bottom table) and total sources of fresbeaater.
Water Consumption |mom,/year]
Mature and
Year | Urban Industry Agriculture Regional kanch ss | Unforesseable
Roeserenir
Total
Treated storage
Fresh- consumiption
Fresh- wastewater Fresh-
Total | water | Brackish Total * Oy Total
water | Braddsh p— [imecl. D waler
Region STP
2010 TE4 Oy 30 120 00 144 400 1044 143 a pli ] &0 0 2131
0 o402 o5 30 124 490 12( 58 1138 143 200 S50 a5 70 2 ETE
T L 30 129 40 110 45 1 X5 143 i S0 o0 114 2,765
50 | 1,482 pli 30 13g 450 il i} i 1,450 143 a S0 &0 a7TE 3571

* Regional consumption indudes supplies to the PA and Jlordan.

¥ come of the treated wastewater used for natwre and landscaps is treated wastewater that s nof actually used, and flows in riverbeds.

4*® The decline in consumption of freshwater for agriculture is contingent on coreersion to high gquality treated wastewater, and a change in definitions of well
protection radiil
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By C. Sheehy




SOREK

http://www.water-technology.net/projects/sorek-desalination-plant/
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ASHDOD

http://www.battus.co/portfolio-item/ashdod-desalination-plant/

Ashdod SWRO desalination Plant - Israel

The Ashdod Desalination Plant Seawater Reverse Osmosis (SWRO) facility is a BOT project initiated by the State of
Israel requiring the financing, design, construction, operation, maintainenance of a water treatment plant with a
planned nominal production capability of 100 million m3 per year. The Government of Israel and the
concessionaire, Ashdod Desalination Ltd, signed the BOT Concession Agreement in August 2011

The construction of the SWRO facility and all ancillary works was planned 1o be delivered over a period of 24
months for Sub-Phase 1 and 27 months for the whole facility. Intake pipes were installed by mechanised pipe-
jacking and open cut, with the marine intakes and brine lines being carried out by marine dredging and pipe
sinking techniques. Equipment within the plant includes 2x pre-treatment ultra-filtration membrane streams, 2x
RO membrane treatment streams followed by post-treatment water conditioning (re-mineralisation and
chlorination) prior to on-site storage and then into a local supply storage reservoir. There is significant energy
recovery infrastructure throughout the plant and further developments include the construction of an on-site
power plant to provide a dedicated energy source independent of the national grid supply.

The facility was successfully fully commissioned in December 2015 when the project commenced its Commercial Operation Phase.

Previous
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Brackish Water Desal -- Granot
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Granot Brackish Water Desal Plant







Brine Evaporation Ponds
Kzi’ot Brackish Water Desal Plant

21



e S )
> . X v
& L ~ K
) ¥
- :
b . :
B .
N
.
‘v\- - ( -
u" -1" -
T L.
rolabie wat .
’ v
« S hading ¢ '
| S U U
> 14 A
1 \
é - u
| ~ -
- .
g yeo
U oie | ( ‘ .
» )
B b L i -
& .
1 . - | -
" "N 2 —
. .
& aw | . " -
-y ar LI
A . - - ! . 4"
4 g : Effaz S Resencir @ g
* ) 1.6 milon m* r
> - o
e LA i 4 .
' L - | ¢
N - " .
R -
-
' € . . .) > € .
\ o | J:w' »
/ . y = =
abar & 1 YR
| ) o 1
- , a %
a9
:
)
B
5\ Ly
" N 12 N
o ’
1t N !
: -~ e s
N .
. y / ! -
. . " y _- F i b . ¥ hd

Nater Authort

Red Sea Desalination in Jordan and

related water exchange




Summary Points

Obvious differences between the regions,
particularly with respect to land availability, legal and
regulatory framework, and politics

Israel has overcome many obstacles and “problems”
— Drought a key driver

Role of the private sector in financing

There are significant opportunities to “compare
notes” when looking for solutions to water
management challenges

Addressing water issues across borders of
Importance
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