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Colorado River is the only reliable source

of water for the Coast Area, this represents

a mayor risk for the development of this

Baja California region.



• Provide Basic Public services to the Population
• Guarantee water supply in the area of Tijuana-Tecate-Playas de Rosarito - 2.8 

milion people  
• This area represents 52% of Baja California State Population.
• Rosarito SWRO Desalination Plant (Baja California - Mexico) will be the largest 

plant in Latin America 4.4 m3/s (380,000 m3/day) by 2,024
• The Government of Baja California decided to launch a bid for a PPA (Public Private 

Association) to Build and Operate during 40 years the largest Desalination plant in 
Latin America

• One of the most efficient in terms of Energy consumption (less than 3 kwh/m3) 
• This presentation will focus as well in 

– Seawater intake location
– Pretreatment selection (high risk of Algae Bloom and the potential risk of O&G presence)

INTRODUCTION/MAIN OBJECTIVES OF THE PROJECT
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ORIGINAL BINATIONAL PROJECT STUDIES

A “FEW” STEPS BACK
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• Tijuana/Rosarito receive up to  4.4 m3/s of untreated water from the Colorado River

• Water is transported 200 km

• Tijuana and Rosarito’s water supply is vulnerable to seismic damage of the canal and aqueduct 
infrastructure

• Tijuana and Rosarito are exceeding their concession. They are borrowing water from other users

U.S./Mexico Border

Colorado River

Canals and Aqueducts

Morelos Dam

Tecate

Mexicali

Tijuana & Rosarito

BACKGROUND
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STAKEHOLDERS

A “FEW” STEPS BACK

Rosarito SWRO
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• RFP/ITB issued Nov 2015 for 4.4 m3/s Delivered to El Florido in 2 phases
– Phase 1; 2.2m3/s delivered to Tanque 3 with key infrastructure for 4.4 m3/s
– Phase 2; additional 2.2 m3/s delivered to El Florido TO BE IN SERVICE BY 2024

• Off taker will obtain Concession for the use of national water as feed 
water source

• Bidders free to select 
– a project site in the general Rosarito area
– conveyance routes
– source and discharge water location

APP PROCESS



Insurance

Companies

Insurance

Policies

Financial

Institutions

EPC

Contractor

CFE
Landlord 

Conveyance 

Landowners 
(≈ 24)

APP= PPP Agreement   LTSA = Long Term Service Agreement  EPC = Engineer, Procure, Construct  PPA = Power Purchase 

Agreement

Loan

Agreements

Land Lease 

Contracts
ROW

Agreements PPA

CFE

Power Supply

Sponsors Shareholder

Agreements

Discharge Permit
MIA/RIA etc

EPC

Contract

Regulators

Permits &

Licenses

Master Trust

Admin Trust

APP Agreement

CNA
Seawater 

Concessio

n

Seawater
Concession

CEASPF CESPT

Aguas de Rosarito

O&M 

Contractor

O&M

Contract

Water Purchase

Agreement

Gobierno del Estado de Baja California

Interface 

Agreement

APP PROCESS



9

THE SCOPE



Parameters Units Value

Cl mg/l 20,064

S mg/l 2,734

Br mg/l 90

HCO3 mg/l 144

F mg/l 0

I mg/l 0

Na mg/l 10,916

Mg mg/l 1,321

Ca mg/l 349

K mg/l 670

Si mg/l 1

Sr mg/l 6

TDS mg/l 36,353

SS mg/l 30

Turbidity NTU 20

TOC mg/l 5

O&G mg/l 10

Hydrocarbons * mg/l 0.5 

(max*< 1)

DESIGN INPUTS

Parameters Units Value

pH - 6.5 – 8.5

TDS mg/l < 1,000

Chloride mg/l < 250

Hardness (as CaCO3) mg/l > 45

Turbidity NTU < 5

LSI - -0.5 <LSI< 0.5

Calcium mg/l 500

Boron mg/l 2.4

SEAWATER

TREATED WATER

TEMPERATURE RANGE

13 - 25
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• Project site adjacent to CFE Benito Juarez power plant (up to 8,8 m3/s)
– Geotech and surveys complete

– Environmental Studies

• Lease for land within CFE’s site and immediately adjacent to residual water pozos 
AND CFE’S INTAKE CANAL
– Geotech and survey complete

• Identified a feasible conveyance route
– Geotech and surveys for the conveyance alignment complete
– Environmental Studies

• Discharge dispersion modeling
• Commitment from CFE to provide 80 MW of power at 230kV
• 14 months of Seawater data

“AVAILABILITY”



THE PROCESS



THE LAYOUT
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INTAKE AND DISCHARGE
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INTAKE SELECTION



• Main challenges to face

– Algae bloom

– Hydrocarbons

– Reliability

• Decision based in NPV and life cycle cost

PRETREATMENT SELECTION
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• RO Energy consumption represents 60-70% of the Total SWRO Plant

• UF selections allows more design options for the RO (Flux, Recovery, Configuration)

• Flux and Recovery

• Better NPV

• N-1 Operation possible

• Design

• Higher Capex/Lower OPEX

• 8 RO trains x 228 PV x 7 membranes

RO SELECTION

15 lmh & 48%

Hybrid Design with 
VFDs in HP Pumps



• ENERGY CONSUMPTION

– MAIN PUMPS ARE VFD DRIVEN

– SELECTION OF EQUIPMENTS BASED IN EFFICIENCY VS CAPEX

SEC (kWh/m3)

Intake 0.181

Pre-treatment 0.407

RO 2.215

Remin 0.012

Others 0.135

TOTAL SWRO Plant 2.950

Including Treated wáter Pumping 4.450

HOW TO BE BELOW 3 KWH/M3?



AT WHAT COST?

Total Tariff
MXN/m3

Total Tariff
USD/m3

Total Tariff
USD/103USG

Total Tariff
USD/AF

T1 (CAPEX) 8.93 0.516 1.953 636.49

T2 (O&M FIX) 2.06 0.119 0.450 146.79

T3 (O&M VAR) 1.00 0.058 0.220 71.54

T4 (O&M ELEC) 3.49 0.202 0.765 249.17

TOTAL Rosarito APP 15.48 0.895 3.388 1,103.98



• “Talked about for many years” however the APP (PPP) process was started less than 3 
years ago and now the largest SWRO project in the Western Hemisphere is under 
contract with extensive environmental and fiscal review processes in place
– APP is a PPP model closer in some ways to the Australian “Alliance” approach than typical US PPP

• The project was VERY competitively tendered

• The rights and ownership of the water remain in the public sector
– GobBC/GobMex can negotiate sale of water to other agencies or possibly trade rights

• The project is entirely privately financed but transparent irrevocable government 
support ensures low financing rates

• The primary public sector risk is “demand risk” or deciding  how large the facility should 
be.
– The APP Framework requires mandatory 3rd party socio-economic studies to determine the capacity.

KEY POINTS



THANKS!!!


