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The Evolution of Water Management in Israel:
The Conspicuous Absence of Water Markets '

Professor Alon Tal
Ben Gurion University
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TODAY’S TALK

‘Drought or New Hydrological Reality?
*Israel’s Curious Water Management History
*The Death of Water Subsidies

A Transboundary Regional Water Market?
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Rainfall: Chronic Ens'rabili‘ry
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Domestic
698.0 MCM
(38%)

Annual demand grows:

20 MCM/YEAR



POPULATION GROWT
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“  The Hydrological

Price of Peace in
The Middle East




I Iyr'ael s Shrinking Wa'rer' Supply

Kinneret basins
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Present Drought Picture

Average rainfall drop in past 16 years: 1 350 to1,175 mm3

-

Probability of 4 consecutive extreme drought yeérs ‘2% .

High Likelihood for comm_g 5 years of falll_ng below red ll(l es.

How does it affect trad itional- "
Water Managerent Strategy? - .




(1) National Water Carrier Phase

» Construction — 1956 — 64 A
» 80% of Infrastructure Investment ~
* Provided 66% of country’s water

(80% for irrigation)
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rusalem Wastewater Treatment Plant
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Number of Large

rowth in Sewage Recycling from
Aviv Region for Desert Agriculture

WWTP’s in Israel:

e 1998 - 15
e 2002 - 28
e 2005 - 32

~ 85% of the total
amount of
wastewater are
treated to at least

a secondary level

28 ' "1 ‘




| %Wastewater treatment in Israel
& 2008:-

-

€2 Facts and Figures
v'Effluents = 450 Million13/year

v >72% of effluents reclaimed for w’rigafion" '
v 28% discharged to rivers or sea

v'By 2010: Reclaimed Effluents = 50% of all
water to Israeli Agriculture



Environmental Impacts of wastewater reuse
& y
A5 Water Sources & Public Health
*Organic pollutants

*Nitrogen, Phosphorus
*Chlorides

*Toxic compounds (heavy metals, organochlorines, etc.)

Plants & Soil
*High Salinity
*Sodification of the soil (SAR)
*Excess Boron 13

eExcess Nitrogen & Phosphorus
VAl d TUN o il
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' *;u? Stream Pollution, Eutrophication




% . Boron and plant growth

Toxicity Toxicity:
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| The Solution:

s Reductwn of Boron in detergents
e L ‘

New Israel Standard for Boron, .
in detergents, 1999 .T-*
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Sustainable Effluent
Reuse: (Stage 2)

Old 20/30 (BOD5/TSS.) Standard
Use for agriculture is restricted
replaced by:

New, stringent standards
for effluent quality
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Includes - 37 parameters Ry

« Considers:
Environmental, Agricultural, Public
Health & Hydro-geological Aspects
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Proposed effluent quality standards = Salts

Parameter Units  |Irrigation | Stream
Electrical dS/m 1.4
Conductivity
SAR (mmol/L) 5

0.5
Chloride mgqg/L 250 400
Sodium mgqg/L 150 200
Boron mgqg/L 04
Fluoride mgqg/L 2

Treatment at; the source
Cannot be t;eateﬁ at.the WW1TP
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'kflv Proposed effluent quality standards - Heavy Metals
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Parameter | Units ||rrigation | Stream
Arsenic mg/L 0.1 0.1
Mercury mg/L 0.002 0.0005
Chromium mg/L 0.1 0.05
Nickel mg/L 0.2 0.05
Lead mg/L 0.1 0.008
Cadmium mgqg/L 0.01 0.005
Zinc mg/L 2 0.2
Copper mgqg/L 0.2 0.02
Manganese mg/L 0.2
Cobalt mgq/L 0.05
Vanadium mgqg/L 0.1
Iron mg/L 2

ﬁ.\r“ » _ i




The Carmiel WWTP

Western Galilee
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High Quality Waste Water

Treatment Production




(3) Drip Irrigation'Ph-ase

Water Conservation Measures
' VAN & Tt N . L ey
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* 1950s — Invented due to low cost plaétics
* 1965 Netafim Co. started: Kibbutz Hatzerim.
* Today > 500 million dollars in annual sales.

» Used world-wide from marijuana growers in
California to vegetables in Afghanistan.

* Voted Israel’s “best invention.”

3 B = .
-x’ r. bau
*1“ 1 \ . W .l

\



.
i
‘e

. Evaporation IS reduced relative to sprinklers

Can irrigate steep landscapes.
Eliminates drift during wastewater reuse.
Allows for precise chemigation.

Delivers to the root zone.




Subsurface drip irrigation:

4 The Next Generation

Conserves water while:
« controlling weeds, |
* minimize runoff and evaporation, |
 Increase longevity of laterals and emitters,
« ease use of heavy equipment in the field, and
» prevent human contact with low-quality water.
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# 1 Toimprove
quality and quantity
of ground water by
™ replenishing and
1 aquifers.
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direct supply to
irrigation syst
in nearby fiel

woidh.

{



o




g oday: Wastewater Storage is focus =

. e

< : ) | ¥
N - iy’

* .# ' = i

BN .






E.. ... Development of Sea Water Desalination Plants
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Construction phase. Production at 10/09

Pre tendering stage

(100)
Full production Shafdan

Since 9/07 \
IR O

. (100 T W
Pre tendering stage/ | Ashdod

Financial Agreement

Ashlels

Full production
Since 12/05




1990

Source: Israel Water Commissiony
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TYPICAL LARGE SCALE SWRO DESALINATION
WATER COSTS
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J"i Desalination — |
Ung- "+ . Ashkelon Plant
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2002 2003 2004 2005 2006 2007 2008 2009 2010

Sea water .. 40 110 130 140 270 315 |

desalination

Recycle S 5 35 35 35

svystem

Emergency Upgrade: : 750 mem by 2020

600 mcm immediately: cost: 500 million €

risvavitiIviTsal

amounts of 1 8 15 60 140 200 230 360 455
potable water

Treated waste

295 332 359 390 441 461 471 491 509
water
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w Water Development Plan:

.

o required investments
2002 — 2010 (Million€)

» Desalination 1,600
« Sewage treatment & reuse systems 1,000
« Water supply systems 600
« Benovation & Improvements 800

TOTAL 4,000,000,000 €




& (6) Are We Entering a New Market-

Based Phase?
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Aug. 15, 2007 — End of Water Subsidies Era | |
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Water Pricing - Israel 2008

Domestic Agricultural | Wastewater | Public Institutions

€0.72 € (0.24 €0.11
€ 0.88 €0.29

€141 € 0.38




L.

k n

4 Is the Middle East 4
" Ready for a Water

A Market? ’
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Prevailing views about Water Markets

Israeli Concerns

Palestinian Concerns

FOOD SECURITY SYMBOLIC:
NATIONAL AUTONOMY
IDEOLOGY LACK OF CONTROL
“The Jewish Farmer”
OPEN SPACE CULTURAL/HISTORIC
PRSERVATION | . N
A
» A '_ J Zaragoza, 30 July 2008
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CONCLUS[ONS

' Israel’s water managers can claim real achievements. «

Environmentally — many mistakes.

Water subsidies are history. Privatization is the future.
Command & Control seems to work.

Pricing mechanisms will affect individual decisions.

Markets are unlikely as “economic efficiency” has
never been a paramount policy objective.
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