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Source: University of Arizona Water
Resources Research Center
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Question: What are the most
important variables or factors
that contribute to implementing
technologies across borders?

Order of the speakers

Oded Fixler - Senior Deputy Director General -
RSDS Project, Ministry of Regional Cooperation

Doron Markel - Chief Scientist, KKL-JNF

Greg Walch - General Counsel, Southern
Nevada Water Authority

Chuck Cullom - Manager of Colorado River
Programs, Central Arizona Project

Sergio Avila - Director, State of Sonora
(Mexico) Water Commission

Andrea Alonso - Environmental Program
Manager, Libra Ingieneros Civiles

Lela Perkins - Client Services Manager, Black
& Veatch

11/26/19



11/26/19

Oded Fixler

Israel Water Sector
Regional Cooperation —

Challenges and Solutions
RSDS Project

ODED FIXLER - Deputy Director General, Ministry of Regional Cooperation
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Water and the Israeli-Jordanian Peace Treaty
October 1994

Basic Stipulations

» There is not enough water

= Development of additional water resources is
essential

» Practical solutions are needed

» Maintaining of existing uses (Annex II)

» Mutual assistance in alleviating water
shortages

Precedents

» Each party operates facilities on the sovereign

territory of the other
= Explicit reference to “future” water

Water and the Israeli-Jordanian Peace Treaty
October 1994

Water related matters (Annex Il)

= Allocations — 35 MCM

= Storage - Up to 20 MCM

= Sold Water — 2010 minutes of meeting
= Water Quality and Protection

» Ground Water in Ha arava / Wadi Araba
» Notification and Agreement
= Co-operation

= Joint Water Committee
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The shrinking of the Dead Sea
1960 2006 2050

-390 m =420 m
~1020 km? ~635 km?

\

Red Sea-Dead Sea Conveyance
feasibility Study

Israel, Jordan, the Palestinian Authority and
the World Bank agreed that the WB would
conduct a feasibility study for the project.

The study was completed and its results are
that the proposed project has feasibility.

The projects main goals are:

> Decreasing/Stopping the drop in the Dead
Sea water level

> Desalination and supply of water

> Production of Electricity based on
Hydroelectric Power Plants
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Selection of the Route and analysis of
the Environmental Effects on the
Arava

= The open canal alternative was disqualified fo
environmental reasons and groundwater
sensitivity

- Possible routes for tunnels and pipelines w
defined. The pipelines are preferred becau
they offer more financial flexibility

= An earthquake risk assessment was perfo
Technical solutions have been prepared for
possibility of leakage of seawater or brine in
the aquifer.

The impact on the ecosystem was assessed.
= In light of the dimensions and costs of the fi
project and in order to reduce risks, it w:
decided to carry out a pilot - Phase | i
its dimensions and costs.

Feasibility Study Results

Conclusions:

= Pipeline is preferred over tunnel
due to the stages approach
(operational profit and pilot).

= Total cost of a full project is $10
billion, (55% commercial).

= Appropriate engineering
solutions to leakage or a
catastrophic pipe break were
suggested.




Phase 1

= Red Sea Intake
capacity 300MCM

= Desalination plant
with capacity of
65MCM - 35 for Israel
and 30 for Jordan

Discharge to the Dead
Sea 235MCM
- 31 MW of HEPP

BOT project managed
jointly by Israel and
Jordan

Pilot/Phase I Project:

> Will produce drinking
water faster

> Will enable the
exploration of the
impact on the Dead
Sea at field scale

> Will initiate the project
through a careful step,
in order to minimize the
environmental risks
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The SWAP Deal:

» 35 MCM for
Southern Israel

» 50 MCM for
Jordan in the
north

»20-30MCM to the

Palestinian
Authority
\
Status
> A preliminary screening process (PQ) was

conducted to select consortiums that could
participate in the tender process. 5 groups
were selected.

> The draft tender documents (RFP) have been
prepared detailing the objectives, the project
description, the conceptual design, the
parameters and the risks

> A Governmental Decision must be approved in
Israel before the tender is distributed.

> Complementary Agreements to the G2G
should be agreed, at least in principles, with
the Jordanian government

> An examination of the possibility of other
sources of electricity should be completed
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Doron Markel
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I vortrern intake

O Eastern Intake
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Water No Project
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Discharge Alternatives
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Greg Walch
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Framework for Mexico Deliveries

* 1922 Compact

* 1944 Treaty

* Established IBWC as international
body with jurisdiction over
boundary areas of Rio Grande and
Colorado Rivers

* Carry out the rights and obligations
of the two countries under the
Treaty

* Established means to record and
make enforceable “decisions”
through ”"Minutes”

NOTABLE TREATY MINUTES

* Minute 242
(“Permanent”)

* Minute 319 (Through
2017)

* Minute 323 (Through
2026)
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Binational Work Group Process

Designated Binational
Work Groups
(Desalination,

US Stakeholders | Environment, Projects,
AAC, Flow Variability,
Basin Conditions &

- States Hydrology)

- Federal Agencies

- Water Users

- Environmental

Commissioners

(IBWC-CILA-
BOR)

US-Mexico
Minute Oversite
Group

Mexico
Stakeholders
- Federal Agencies
- States
- Water Users

- Environmental
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Chuck Culilom
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Colorado River Water Quality Issues

e Water quality higher in the
U.S. than in Mexico (700 ppm
vs 840 ppm)

* Driver: Agricultural drainage
(2600 ppm) returned to the
Colorado River

* U.S. return flows increase
water use efficiency

* Increased Colorado River
salinity harms Mexico crop
quality and soils

45
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Yuma Desalting Plant (YDP):
Technology to address Water Scarcity

* Conceived as a binational means to use technology to
address water scarcity and water quality issues between
U.S. and Mexico on the Colorado River:

1973 - Minute #242 — “Permanent and Definitive Solution
to the International Problem of Salinity of the Colorado
River”

* YDP = Brackish drainage water RO plant, 72 MGD
* Completed in 1992, operated briefly in 1992, 2007 and
2010-2011

46

Yuma Desalting Plant, Regional Irrigation Systems, Drainage and CienegaCienega de Santa Clara
WMIDD

brackish
drainage

Cienega de Santa Clara
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Water Scarcity Drives Tension
Among water uses and values

h \
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Yuma Desalting Plant (YDP):
Success & Failure

* Binational work group developed U.S. - Mexico
agreement (Minute 316) in 2010-2011 to temporarily
operate the YDP to study and test the impacts of
operating the plant on U.S. and Mexico environmental
values and water conservation goals.

* YDP was not included
in Minute 319 nor
Minute 323 resulting in
the lost opportunity to
balance water uses
and values.

49
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Sergio Avila
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ANTECEDENTES
Memorandum de entendimiento entre el Arizona y Sonora de Junio del 2014

Andrea Alonso
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Binational Study of Water Desalination Opportunities
in the Sea of Cortez

¢ Reconnaissance level study to identify potential

desalination opportunities along the Sonoran coast of the Sea
of Cortez

¢ Identification and development of potential desalination
opportunities that provide binational benefit to both Mexico
and the United States

 Development of order of magnitude costs

¢ Provide examples to see if parties are interested in moving
forward with such a concept

11/26/19
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Lela Perkins
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Major Study Tasks

e Summarize projected unmet demands in the Colorado River Basin using
existing information to confirm the need for new water sources

« Identify existing and emerging desalination and brine management
technologies and determine appropriateness

« Identify potential desalination opportunities
¢ Develop information about each opportunity
« Perform brine dispersion modeling for the potential opportunities

« Identify differentiators between opportunities, including risks, for future
consideration

e Recommend hext steps

Technologies Considered in this Study

Desalination Brine Management Emerging

* Reverse Osmosis » Ocean Discharge and * Enhanced Recovery
Dispersion o
e Thermal Distillation e Zero Liquid Discharge

*  Multiple Effect Distillation Evaporation Ponds
e Multi-Stage Flash Distillation
e Vapor Compression

e Seawater Pumped
Deep Well Injection Storage

e Electrodialysis

¢ Thermal-Membrane Hybrids
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How Potential Opportunities were Defined

¢ Desalination facility location — Within the defined study area, based
on existing land uses/designations and bathymetry

¢ Desalination technology - Identified through the technology analysis
Reverse osmosis was recommended for all sites unless there is an existing
power plant nearby, in which case a thermal process could be considered
¢ Brine management option — Identified through the technology
analysis
Ocean discharge and dispersion was recommended for all coastal sites, while
deep well injection was recommended for inland sites
¢ Delivery/exchange locations — Identified based on the
supply/demand analysis

Information Developed for each Potential Opportunity

Land use Marine works Desalination Treated water
s . : facility conceptual conveyance
considerations conceptual design ) :
design conceptual design

Socio-economic

Power availability considerations

Capital,
operational and Constructability
maintenance, and considerations
life cycle costs

Permitting and
regulatory
considerations
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Recommended Next Steps

Tasks to further refine the potential opportunities

Additional investigation of power availability and rights-
of-way

Development of an exchange framework

e Comparison to other identified projects
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