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Palmahim 1 Palmahim 2 Palmahim 3

TOTAL PLANT Total Capacity,
CAPACITY MCM/

Up to 12,000 m*hr Up to

BOGQOOO m?/day (80 110,000 (30) +40,000 (+10) +150,000 (+40)
MGD) €

CONTRACTUAL
CAPACITY

90 million m*/year Comp!

. May 2007 April 2010 August 2013

& 3-1-1.Palmachim J&7K %L ER A T IR NG

——

) /GES"
Palmachim

Seawater desalination plant

Palmahim 1 . 2007 : o Palmahim 3 « 2022
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g > TEP3EEFHIDEELEE - H g gAY Sorek BLL K Western Galilee W B &%

W o 2 HIDEA =& 5 Bl

Snapshot of Israel and its Water
> Yearly water Consumption (Fresh Water)
Total consumption ~1.6B m3/year

> How is the water being used?

800,000M m?3/year - Domestic
550,000M m?/year - Agriculture
90,000M m?/year - Industrial \

130,000M m?/year - Jordan & PA . \

> How much water do we get from nature? -

390,000M m?/year (net) — Sea of Galilee So, how did we
250,000M m3/year — Coastal Basin close the gap?

355,000M m3/year - Mountain Basin
Total from nature ~1B m3/year

o 1DE ==,
& 3-3-1. DA S 7K 3 SR EL R /K B R4S =

Israel Water Independence - from Zero to 600M m3/year in a

Decade, Suppling 80% of Domestic Consumption e
(100M m?3/year)

UNDER
CONSTRUCTION
by IDE

Hadera (127M m?3/year)
Since 12/2009, by IDE

Sorek A (150M m?3/year)
Since 8/2013, by IDE

Sorek B
(200M md/year)

UNDER
CONSTRUCTION

by IDE Palmachim (90M m?3/year)

Since 6/2007

Ashdod (100M m3/yea(<(\\

Since 12/2015 ,
- ) S BOT Contracts for 25 years of operation
e ( ; In about 2 years, Israel will desalinate
Ashkelon (120M m?year 850M m? of water per year

Since 12/2005, by IDE

Partners,

3-3-2.LLEFI &R M EE BE B AR i B = [
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What Is Seawater Desalination? (cont.)

s
ressyre
Diluted
Solution olutio
T

Semi-permeable Membrane

Reverse Osmosis (RO)

By applying a pressure in excess of the osmatic pressure, fluid
flows from high solute concentration through a semi-
permeable membrane to a region of low solute concentration

P / P L - LU
3-3-3.1DE XFff# Hadera /&% ds 281 RO FE/KHEE

CONg =

VIR RO » A B L S A KHECE

3-3-4.Hadera JE38 MUK & (/2
H)

AR REHTBOTZELHARR 25 > 20065 58 TUZR 58 ihia Tlined 2 & » 20074

FVIFFEME GRS > 200055 U5 A e 8 1R IL T A RU(5927.40
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HArEE G AR T A S Z HIDEAF B HEHE
Z 7KL E I NE 125N B HUK - BUKE B LA R - s A =(#HL

TKOPEAREUKCURER © Fila R a2 ok e S IE S A i e 12 P A a1

AR Es TR EE 0 bR T AT HECRHE AROREHATHY/K'E RAFIL - SEEAVATRE LG
FJAERROBEHIGE I - Ha K KERAENE TR - MR SR E B %
%ﬁﬁﬁii&m@%mﬁ& °

& 3-3-5.Hadera /!7J</)<'fhﬁ§ RO % /é} *)&Zﬁ
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Key Technical Parameters

> Total desalination capacity — 127 M m3/year

> Plant footprint — 1000m x 50-150m

v

Feed seawater — 41,000 ppm TDS

v

Product water requirements:

v

Potable water according to the Israeli MoH, Public Health Regulations & the Water Desalination
Administration (WDA):

PH:7.8-85
N

ALKALINITY: 80 PPM MIN (CACO3)

44 —1’ - 7‘.‘-‘>“-,7

’ 3¢ | Key Technical Parameters X Partner

3-3-6.Hadera J&7K3 (LR HER /K'E S BT AE

3-3-7.Hadera 87K %A LR 7N BRAS s

P ~ Shafdan JT7KFEFIH KBS RES L HE

(—) Shafdan}5 7K &z B g
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Shafdan5 7K R BR R EZ FE 12 A RIOK - T 2B R A& R0/075 (Negev Desert)
FEEESE » A O0% IR SEEREF /KR /22K & Shafdanfy7K -

3-4-1. £:3); Shafdan 757K ERH 3-4-2. J5/KER BRI Y B
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Key Technical Parameters

Ciosing the waterjap;-Water Saxing in'éve UESIUESCiRE @ Total desalination capacity - 150 Mm?/year
@ The Max. daily limit - 480,000 m*/day
@ The Min. daily limit - 375,000 m?/day
@ Plant footprint - 590 m x 170 m - 10 Ha

# Product water requirements:
@ Potable water according to the Israeli MoH, Public Health

Regulations & the Water Desalination Administration (WDA):
TDS: 300 ppmmax.  [Cl:20ppmmax.
B: 0.30 ppm max. pH: 7.8 ~ 8.5
LSI: 0 ~ 0.5 | 7Turbidity: 0.5 NTU max..
Hardness: 80 — 120 ppm Alkalinity: 80 ppm min.
(CaCos) (CaCo,)

3-5-1.IDE A\ E]#65; Sorek A JE/KR AL K & TEHE /K285

AR H10EP A R R PE 5493 A BRI A S HRVEUKE
RUKPERCE - R AR A ~ HEZKEA > By 1R 7K AT 2R B3 00 S 2
A #EK O PRENO TS SS R R HUKTaTRS + 17 KEVHER RIS R A [R5 1)
AYMEITE T > AR /KRR o FIR/K AR RN e PR DI 285 »
ka R ER 1R HE AROREH - FE/KIBREPRINPEEZRO > AT TAVROZK FE AL 7 B
etz BRI E S -

R PL S IBURF S AR A /KT KR @Rl INEEAESorek AT 5542
ZIIEB i Sorek BIgRRML » s Masea T AE Ry (B 0L 5 A RI(EY54.198CMD) »

THETIR 20234 R5E L 0 JERRHRF AR R LA T i R ENVEE R IRL ©
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Intake suction head

Brine Diffuser

The pretreatment consists of 24 X 2 dual media filter compartments
and 24 X 2 20y cartridge filters.

3-5-3.Sorek A &3 R A g B BE (A8 B DR AN ()

.f ':'.‘. ‘: \ . / L
3-5-4. Sorek A AR RO BByt (A5) B RO #2EMAH (F)
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EE T BRIENE B4 (Modiin-Maccabim Reut ) 7 A HBE& S FEHHr 4

R MR KRBT Z — » s ALY 19964 > [EERAVEE R > H
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3% ~ 1200ME B %R > 2FRKEZI0EILTAR - ZKBAFRTEREZ
HAKEGERE /ISONE ~ 75 RKERBREEILE - HATKKIRH

Mekorot A EIHHE ~ J5/KANEEHT5/KE SRUTEER X E1 Ayalon) 57K i B g
ZAFEI B TEIEITA  (HR/KRERS.S% » FEELHARADHY E I EE
BUKeRE3E H PHUKsREr T 722 - ZIEA/KEZME - F2(8 H HARADAH]
TR/ EmECEDHE » RGO RN R EE - T4 ME ] DURE B R K k%
7K EZ= S KERBE LSS ERRE BB T A REHE > HERF
BN EFKER W& REILH AR T E I EH60I0) - (HE R EEE
ARHIZKERS > R KENIE REIL T A R 148 # M (a1 1207T) -

MEI MODIIN

Water and Sewerage
Company

3-6-1.Mei Modiin 7K¥&/\ Bt 5
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MeiModiin Remote reading by ARAD company

ing by ARAD company
RemOte readln b A The system is reading the water meters, which includes advanced technological

capabilities of measurement and control. The reading is carried out by tiny antennas that
fransmit the water consumption data to a sophisticated computerized control system
every few hours.

Arad group is the nd
[} a m i i mpany is Israel al
rad g is the largest water measurement solutions and services company

working In 60 countries around the world

We are reading 30,000 water meter QARADQBQUF

) )

We have started a project replacing our communication system from 3G to LoRa

LoRa:

LoRa® is the physical layer utilized to create the long-range communication link.

LoRa® is based on chirp spread spectrum modulation, which maintains low power
h istics ( FSK modulation ) but significantly increases the communication range.

=

3-6-2.ARAD A EHY Bl B EKER A2 () - ZASTHEETEH 3G
{EHEI R LoRa %48

4
it f

3-6-3.2%# Modiin Water tower

£t DEIPKBRIWAII S

Ry 7 HE— S ESR DL ESBUFAE/KIRR S ~ F/KEEFEOREEER TS &
2 LURE R ERmiE B NS T 2 A RE R AT LAY KB 5
FRE I B ECR B B R TR » By T R e oy AR - A5

ZLERTRSCHEE T A0 > LLESIZKE RAWA)IR-73 BAanith g1 42
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SRS A HR A e e Y R RE AR e RS i R i - s
AR [ETEBF A6 & HR R - 7R

Mr. Miki Zaide - Senior Director of the Planning Department

Mr. Eyal Schreiber - Director of the Desalination Department

Dr. Lea Kronaveter -Head of the Strategic Planning in the planning department

Mr. Assaf Gavrieli - Director of the Operations Department

Mr. Lior Agar - Infrastructures Development Division

Ms. Olga Slepner - Advisor to Director General and Head of International

Relations

ARG BOKE m AR fL AR A& s a4
(—) LS K EERFIE R
1L.LAEF B A O E0R8708 » B+ HEfE4Y22,000°F 75 A B > +3 A VR

NPT A 392N - €97 1,000 T > 491488 5208 A R H) -
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W ater Consumption in Israel
Israel Water Sector - According to Sectors

Visit Card

S
; Al

&y v 2
Population: 8.7 million 200.000 Ha Over 1.000

Area: ~22.000 km* Irrigated fields Industrial plants

Density: 392/km? 14,000 farms B

o ' Total: 2,220.3 MCM (millions m3
Annual Water SUPPIY ~ 2.3 billion m? including supp’ly in accordance with d(iplnmatic agreemen)ts

3-T-2. LSRR K ot » IS R RAEEA R £

2K HSVET OISR - EE AN KB Rl — VR SR B E A -
M H R BRSO RO H A TR « W5 /K ERRE R R > B FE UL
GIEAV HIFAI—20 e PRt E R R R B R > 45 T 480 P

o B R

i

3. LAEFIAE 19594 BN E 7K (Isracli Water Law) > BHE/K 2B AR > H
R ARAREHE » FTEIZ3SE  WHERNEEHERE  $SSHEE EmL
RIS G EH - RIS K FRZE /KB ERVEF AN FrAr K E
AE KEHKEZEENE  KE EEEESTA SCHEM - 2
TKHVRE -
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57K B SE S - SRR A E4CE 08 2 [ — (B S AR s - B
TE TAZFIAR S ARE -

5. 88 75 SR SRR L AR GIE » DLeyIE/KE BT T —uh=URsae
FEVETETERS I EE LB EIEE—R/KHVER » aTE G EA/KERE
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BFHF23.8(B1L 7 A REENE37.30BIL T AR - GHEMNAREEBHIAZE - HAI
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Average annual rainfall
in millimeters

l (‘ WATER AUTHORITY .
v
] <200
-
400 - 600
=600 - 800

The Region and ?
the Climate The Mediterranean g7 ; :?2201?220

» lIsrael has a Mediterranean
climate;

» ltis situated at the edge of
a desert

» Within a length of 200 km,

average annual rain drops d,ae?‘
from 700 to 150 mm ‘\;\ o
TP

» Annual rain is highly
variable

» Typically, periods of
consequent draft years
occur at least once ina

decade.
&l 3-7-3. AES IR IR AR - KBRS
Hsiidsiatn Natural Water Availability

Galilee Aquifer V, o
b Sea of Galilee

Watershed
The Coastal
Aquifer
— Natural Replenishment
2,300
2,100
1,900 iable hi
The Western ::2:; variable history
Mountain Aquifer sl [ e [ future average
1,100 l T
900
Negev & 1% MCM/Year
Aqulfers 5m2§a§a833382::£ae:z£22:aﬁaggsgss
Average: : R EREESEEEEEEEREEEEEREEREEERERE g%
1250 MCM S 4 ——history —average ——RCP 8.5 future RCP 4.5 future
&b
'’ v

Long-term planning of the Israel Water Economy is based on estimation of future
climatologic and hydrologic conditions, including:

O Prolonged periods of dry years

U Decrease in natural water availability (due to expected climate change effects)

Bl 374, A BIR AV KZER A BT 125 (LT AR - (B - s
Tt PN

3. LA H Ay SR BRI AR E 0t - 1 H £ TR A R B SE
FI7KE R © R RFE2050EH-RFAFZKER K > HATHYACHEIESER T HRAIEEEFERA
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4AFETERIVKE IR AR AR 1% - F oo i T BSR4 frfsr KR

Ga TR R P - G DU IR BRI SOK R s T2 - H AiEEh | =Bk 3Rg

stE 7 AliESorek BB T AR » 20254 Fi5ER) » E. HeferQETLTAR » 49
20324E58H%) > Western Galilee (1{EI7. /73R » 20254EAT5EHK) °

5 BUKERE 280 DRI RS A R B R B AG T %E » JR A 7K E SR (50
7K ACEBCHOAIAE) ik £TR A - ERFERRIG AN ~ ILELR VK& IR BE45 2T
R > RS K RS 1A > W R L KRS 4 - BN A AT
RRRFEK  BAREEINH TS - OV EB S THR MK SR -

ISRAEL
. (1""”“““”“'" Planning water conveyance capacity for regular and emergency conditions

Year 2050
I , Required
i 30,000 QNP AWM | ym 9 woang== mRn .
e Eff-/’l'j_d\ e rream | B , expansions of the
’ -2 ; National Water
Carrier in 2050

Existing

—

I Required

1 Required in case
of a breakdown

[l 3-7-5. NFEARAH /KT K - DLEFE&HEEE £ 2050 Frff Z K E4EE =

6. (B2 LB K EIRBRAy A D PkEn 8 e > Hofrfuds - /K& R
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Desalinated Water
advantages

“ ‘ WATER AUTHORITY

Chloride — Shafdan WWTP

e
3
20
m
250
- T 20
3 210
1%
170+ I
150 +
2004 2007 2010 2012 2013 2014 2015 2018

Reliable Water Salinity Reduction Hardness Reduction

ide mg/l

resource ¢ Improving treated ¢ Reduction in plumbing
« Managing the gap Wastewater quality for blockage
between the Natural agricultural uses  Detergents usage
resources and Demands e Minimizing ground and reduction
groundwater salting

3-7-6.(8 HI /R /K Re B G B LL B IR /KERES

2IRAF KRR B (Hadera ~ Sorek A ~ Palmachim ~ Ashdod ~ Ashkelon) °

X

HUREEEOIR LT A R/ EAEARAR TR K » ZIIEHEE West Galilee  Emek Hefer
Sorek B = ¥R M EEZE » 594 Ashkelon/B R MR E 2027 - AEf THE
EESERE o B AT EE ORI T A RAERER K -

3. USRI e EHEA R 2 B I FLARF S A [EIRY R i
B (iR T4H & s (DI /K B 5 =0~ BER U Y EE A ~ ROE4H
HEETBUEACS) @ IS ER RGPS o MATSOFAREEE R - TR
ROZGEHVE/KALREFE AR T - (RIZ2019FHY4ET A& 2R - B3 E
KV I RERE R34 kwh/ 125 A R HA HUKA56% » JR /KA ER56% » ROZE
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Different technologies wmsmer, - ENETGY CONSUMptioN at
E"/"""" practice g m-/ desalination plant

DWEERs
= g

AVERAGE [KWH/MA3] PER AREA OF
\ Average Specific energy DESA“NA:;”;;“;:T
- consumption: "y,
3.4 [KWH/MA3]
Vertical RO energy Pre-treatment using
16inch PVs recovery horizontal = Intake = Pre-treatment
UF skids = RO (1st+2nd pass) ® Post treatment

Horiz
8ini

energy Pre-treatment using

ontal RO
ch PVs recovery Multimedia filters
PXs

3-7-1 AR AR s (RO B P P () B /K RERE A )

1

TR LA b 8 152 s A (1RO 3 BR IR R (5 FH 280 A st e

A

d

PR R - AT DAY PRENEIR A - AR H AT VAR 32 & ~ BT
TR K  FEE A RARINIEI T EREE R AR E /K BEET
RE ~ RICASEE R ~ 2205 /D » IRILE PR SR B HER O BE R s T2 AR 5 LR -

TRHATT R /KBEFEE— 2P IE 2 1 3.2~3kwh/1ZJ7 A R » (Q)AIFEFHRI Ky /KB B

114

R EEEY - S EhRE 2 BRI Ry St w7 2 PIAIEHRE IR %
FE/KETE ~ WA BRI TR A R Al s B R E L TREE R A - (5

HESE AR 7 O B i (AR

[ (i Future technology BE— Al practice
Main focus on new energy resources Projects based on dynamic multivariate models

+ RO high pressure pumps will turn on using steam and gas turbines providing solutions for end users:

« Lower energy consumptions + Dynamic production plan preparation

* Forecast of specific energy consumption: 3.2- 3 [KWH/M"3] * Optimization of all production units at the

desalination pla

GE Gas turbine | R e 20 01:0300~ 2 [ Dbty Closwd mens [ DiplarFsbe Posithe svens (@)
/ v [ Vibrations EWMA

Skoda steam turbine

M e v Y AR A A AA T
e i
: e ,

18 e ey e [P — s
Geot: A Opr A woropes A Cowd

3-7-8 RACEE fE EEREAENR, ~ 2 rim ELAE RO =% - DUR Al AE/KEH
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1. Water Resilience & Emergency Preparedness & 4k

(https://euwatereventil.israel-expo.co.il/expo/about)

b

“Sustaining The Future - Desalination” Palmachim J&7/K 3Rz S5
3. Global Environmental Solutions(GES)/\ & 5

4. Hadera/B7K3RALREIDE A =] 241

5. Shafdanf3&)5 7K e R 257 i

6. Sorek AR REER

7. Mei ModiinZK 2\ 5] 235 #z

8. “TWSM Model” , IWAZ:5if#

o

“Strategic Planning of the Water Sector” , IWAZ:E/; 5%

10. “Desalination in Israel” , IWAZ:5/E5%R
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