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Proposal 
The Mareamex Project: Tidal Power and Pumped Storage Facility 

Capacity: 500 Megawatts. (Largest tidal power plant in the world)
Cost: $700 million USD
Feasibility Studies: $5 million USD
Location: Northern portion of Sea of Cortez, Mexico
Construction period: 2 years
Design life: 120+ years
Important Note: Marine current power is an experimental power source that utilizes the horizontal 
movement of water in the ocean. There are a few small-scale installations, but it is in its infancy, with 
a number of spectacular failures. Sometimes marine current power is called “Tidal Power” or “Tidal 
Stream Power.” The Mareamex project is a completely different technology that uses the vertical 
movement of the tides, or the “tidal range.”

Abstract
The northern portion of the Sea of Cortez is one of 21 sites world-wide with an optimal tidal range 
(difference in water level between high tide and low tide) for the commercially-feasible production 
of electricity utilizing conventional low-head hydroelectric generating equipment installed in an 
environmentally-acceptable loose rock, sand and gravel impoundment structure about a mile off-
shore. Hydroelectric generating equipment is also commonly used for pumped storage. Pumped 
storage is the most efficient form of energy storage in existence. Tidal power is intermittent; solar 
power is intermittent; and wind power is unpredictable and intermittent. Therefore, all three renew-
able energy sources require back-up power from the grid. However, the Mareamex project propos-
es to store tidal, solar, and wind power and dispatch it to the grid as firm baseload power, thereby 
mitigating the need for back-up power and enhancing the revenue stream for all three power 
sources. 
The land surrounding the northern portion of the Sea of Cortez is desert and lacks power and 
water. The Mareamex project will bring power for desalination at a commercially-attractive cost and 
thereby enable agriculture, commercial and residential property development, and the transship-
ment of water to other areas in need.  

Mareamex Energia Renovable
Mareamex is the Mexican subsidiary of Tidal Electric Inc. Tidal Electric is currently developing a 388 
MW project in Scotland using the same technology as is proposed for the Mexico project. Tidal 
Electric has conducted feasibility studies such as is herein proposed in Scotland, Wales, Canada, 
Alaska, and China. Although every site is different, the technology itself is virtually the same. 
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Development Team:
 Mareamex Energia Renovable
  Peter Ullman   Technical
  Raul Gonzalez   Energy Trading
  Stephen Ullman   Architectural Design
  Keith Rosenblum   Communications and Public Relations
  Douglas Ga�ney   Geotechnical Engineer, Geotextiles Expert
  Jonathan Wynn   Geotechnical Engineer, Geotextiles Expert
  John Gault    Energy Consultant
  Amir Eilon    Investment Banking Consultant
 
    
    

     
 Cotemar
  Pedro Gomez   Construction Project Management
  Rafael Kalife    
  Maria Fernanda Tirado  Legal Advisor
 University of Sonora
  Enrique Flores   Solar Power Engineer
  Rafael Cabanillas   Solar Power Engineer
  Luisa Gutierrez   Social Impact Analyst 
 Montgomery Watson Harza  Hydroelectric Engineering
 Valora      Environmental and Social Impact Assessments
 Cuatrecasas     Legal Team for Permits and Licenses
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Feasibility Studies

Hydroelectricity has been in use worldwide since 1870 and there are roughly 450,000 existing 
applications of hydroelectricity such as is proposed in the Mareamex. The vast majority of those 
applications are in rivers, but there are three commercial-scale tidal power plants: France (240 
MW, 1965), Canada (16 MW 1982), and Korea (254 MW 2011). The Mareamex project will be sited 
offshore to eliminate the environmental problems caused by the three existing tidal power plants, 
but the technical components are mature, reliable, and broadly deployed. A comprehensive under-
standing of the geotechnical and market conditions in the area is critical to the commercial success 
of the project. Thus, the following studies must be performed before construction begins:

1. Geotechnical Survey 
A geotechnical survey needs to be conducted of the northern area of the Sea of Cortez including 
analysis of sub-surface soil composition, bathymetry, and coastal process modeling. Initially, desk-
top studies of existing information will determine over-all conditions and will inform preliminary 
site selection. After several target sites are identified, a closer analysis of each site will be conduct-
ed. The structure will have some impact on existing marine currents, so pre- and post-construction 
studies will predict and define those impacts. When a final decision has been made on an optimal 
site, bore holes and seismic surveys will confirm sub-surface soil conditions and more accurately 
predict settlement allowances.

2. Power analysis
The oceans’ tides are very predictable in precise detail. Tidal Electric (the parent company to 
Mareamex) has built a simulation model that breaks down the tidal cycle into 6-minute increments 
and calculates the power output for every 6-minute time period and then aggregates the data 
into an output curve. This analysis will establish a baseline distribution profile from which operator 
decisions can be made as to when and how much power to distribute. This profile will inform the 
financial analysis of the project.

3. Environmental impact analysis 
Pre-construction surveys will be conducted for the benthic, pelagic, and avian communities. The 
northern portion of the Sea of Cortez has a very large tidal range, making it attractive for tidal pow-
er generation, but relatively unattractive for marine life. The installation of the impoundment struc-
ture will create habitats for benthic, pelagic, and avian creatures by providing protection from the 
enormous variations in water level caused by the tides. Thus, there will be increased availability of 
wildlife habitats and increased wildlife activity. It will be important to monitor and understand the 
increases in wildlife activity.
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Feasibility Studies

4. Social impact analysis
The existing shoreside environment proximal to the target area is largely desert. By bringing a 
large amount of electricity to the area, the potential for water desalination will change the shore-
side environment by making property development, agriculture, and commercial activity more 
possible. As clear an understanding of the impact of these changes as is possible will need to be 
created by consulting with local officials, land owners, and others in the area.

5. Cost and feasibility analysis 
A thorough analysis of the construction costs, the transmission and distribution plans, the revenue 
stream, and the electricity market will be necessary and required by the sources of construction 
finance. Preliminary financial modeling authored by Yale University’s School of Management indi-
cates an IRR in the 10% range, exclusive of secondary revenue from pumped storage. 

6. Legal Pathway to obtaining permits
While there is considerable precedent for building offshore, there has never been such a project 
in Mexico and, therefore, the pathway to obtaining permission to build will be a critical pathway. 
Without permission, it will not be built.

It is estimated that the studies will take 18 months to complete.

Risks

1. Construction Risk 
The construction contract will include performance guarantees and liquidated damages provisions 
and it is expected that Cotemar will manage the project. Cotemar is an experienced Mexican ser-
vices and marine construction company.

2. Mechanical Risk
The equipment is sourced from experienced manufacturers and comes with performance guaran-
tees from credit-worthy insurers. It is mature and broadly deployed world-wide.

3. Market Risk
The revenue side of the electricity market is unpredictable, but the demand for electricity is sta-
ble. The Mareamex project costs are almost entirely up-front with de minimis operating expenses, 
no fuel risk, and very low maintenance requirements. The pumped storage capability allows the 
output to be shaped to the demand curve to minimize oversupply problems such as solar is now 
experiencing in Sonora. Thus the feasibility studies will refine cost projections and thereby enable a 
more thorough analysis of market risk.

4. Permitting Risk
Permitting risk is binary: either the project is permitted or it is not permitted. The funding for the 
feasibility studies includes funding for permitting and thus the outcome of the permitting risk will 
be known before construction begins.



5

Technical Overview

The oceans’ tides are a steady, predictable source of renewable power that is created and regulat-
ed by the sun, the moon, and the rotation of the earth. Mankind has used the power of the tides for 
thousands of years, primarily to drive water wheels to grind grains. There are two classes of tech-
nology that convert the oceans’ to electricity: tidal range technologies (that utilize the difference 
in water levels caused by the tides) and tidal stream technologies (often called “marine currents 
technologies,” that utilize the horizontal movement of water in the ocean). Tidal stream technolo-
gies are experimental and unproven. Tidal range technologies are proven and have been function-
ing reliably on a commercial scale (240 MW) since 1965 in France and since 2011 in Korea (254 
MW). Both the French and the Korean tidal power plants impound large areas of water by utilizing 
the existing topography of the shoreline. Because these structures have major negative impacts on 
the local and regional environments, the further deployment of such methods has been resisted by 
environmental groups and avoided as impractical. Specifically, they 1. Block navigation; 2. Impede 
fish migration; 3. Flood the intertidal zone and destroy sensitive shoreline habitats; and 4. Change 
the tidal regime downstream, making tides much higher than previously experienced.

Tidal Electric Inc. has developed and patented a novel approach to tidal power generation by mov-
ing the impoundment structure offshore, thereby eliminating the negative environmental impacts. 
Ships sail past it, fish need not migrate through its turbines, and the intertidal zone and tidal re-
gimes are not impacted. 

The economics of tidal power generation are strongly affected by the size of the tidal range: the 
larger the tidal range, the lower the cost of power. The northern portion of Mexico’s Sea of Cortez 
has a very large tidal range and appears attractive to Tidal Electric’s offshore tidal power genera-
tion technology. Therefore, Tidal Electric has set up a Mexican subsidiary “Mareamex” in order to 
further explore the opportunity to build a project.
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The Mareamex Project
Mareamex proposes to build a 500 MW tidal power plant in the northern portion of the Sea of 
Cortez by impounding an area of 42 square kilometers (about 15 square miles). The technology 
consists of a rock-sand-gravel impoundment structure that is sited a mile or more offshore on the 
seabed in a tidally-affected area of the ocean. Conventional low-head hydroelectric turbine gener-
ator sets are installed on the seaward side of the structure and utilize the head created by the vari-
able water levels caused by the tides to generate power. The costs per unit output decrease as the 
size of the impoundment increases, so larger lagoons will be the most cost-competitive. The spe-
cific deployment of the components is novel but the components themselves are mature, durable, 
and highly efficient. This is not an experimental tidal stream device. Nor is this a wave power de-
vice. TEI’s technology is conventional low-head hydroelectricity sited in an unconventional manner 
in vast offshore sites. The design life of the impoundment is 120+ years and the design life of the 
performance-guaranteed equipment is 50+ years. Tidal lagoons are a long-term, low maintenance, 
carbon-free, low technology risk investment.

Desalination 

Fresh water is a valuable commodity in a desert. Preliminary analysis indicates the use of 3% of 
the output of the tidal power plant will produce enough water, using reverse-osmosis, for 50,000 
homes. It may be that the water is more valuable than the electricity. Monitoring of the market 
conditions will indicates how much of each commodity to produce. Likely, agricultural, commercial, 
and residential activity will increase when the electricity becomes available and all activities will 
require fresh water in some amount.

Geotextiles
The impoundment structure is built by containing locally-acquired sand and gravel in geotubes. 
The geotubes are made from geotextiles, essentially woven plastic. Mareamex intends to utilize 
plastic reclaimed from the ocean. The geotextiles are very large and difficult to ship and Mareamex 
proposes to set up a weaving facility nearby its chosen site. Once in place, the geotubes will be 
clad with loose rock to protect the geotubes 




