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Water and Energy Solutions for Colorado River Water Users



PRESENTATION OUTLINE

ÅGeorge Cairo Engineering Introduction

ÅWATER XIENCE, LLC

ÅCanal Energy Systems

ÅCanal Spanning Solar Panels (CSSP)

ÅDesign Development, DOE Innovation 

Grants

ÅCanal Solar Projects

ÅQuestions



George Cairo Engineering, Inc.

·George Cairo Engineering, Inc.

·5 Regional Offices (Mesa, AZ and Imperial, CA)

·Sacramento, Tucson and San Diego Satellites

·41 Total Staff

·Established 2002

·22 Plus Years in 
Business



Agricultural Engineering 

·Planning and Design for Rehabilitation and Modernization of 
Water Delivery Systems (Canals and Pipelines)

·Irrigation District Urbanization Impacts Support

·Irrigation and Land Drainage Designs

·Irrigation Regulation and Storage Reservoirs

·Canal Hydraulic Studies

·Water Management Plans

·Canal Automation

·Agricultural Development

·On-Farm Improvements



Climate Driven - Emerging GCE Services 

·Irrigation Dredging Technology

·Water Storage Reservoirs and Recharge

·Grant Applications for Project Funding

·Water Measurement Design and Compliance

·On-Farm System Evaluation and Re-Designs

·Well Automation Systems

·Groundwater Enhancement Projects

·System Optimization Studies

·Water and Energy Nexus ς Canal Energy Systems



`

WATER XIENCE, LLC 

MISSION ï Water and Energy           

     Nexus Solutions 



WATER XIENCE, LLC 

MISSION ï Water and Energy Nexus Solutions

CANAL ENERGY SYSTEMS (CES)

ÅSolar Power Energy
ÅHydro Power Energy
ÅWind Energy
ÅBiological Energy



DESIGN DEVELOPMENT, DOE INNOVATION GRANT, & 
PROJECT IMPLEMENTATION

ÅVision of CSSP

ÅHistorical Work and Development

ÅExisting Installations ï India

ÅDOE Innovation Grants

- Solar River SAM Model

- CSSP Patent Development: D
E-SC002002

ÅDemonstration Project

Bisbee High School

ÅUS Patent for Solar Over Canal System

India

Biosphere at UofASt Peters High School



WATER XIENCE TEAM 

ÅWATER XIENCE, LLC 

 ï CSSP Consultation and Implementation

 ï CSSP Design Development, System 

Parametric Modeling and Energy Projections

ÅGeorge Cairo Engineering, Inc. ï 

   Site Civil, Canal Solar O&M Design

ÅTectonicus Inc. ï CCSP Design

ÅMW Engineering ï Electrical Engineering

ÅMorrison Structures ï Structural Design

MISSION ï Water and Energy Nexus Solutions



CANAL SPANNING SOLAR PANELS - BENEFITS OF CSSP



MAKING HISTORY IN ARIZONA ƛ TEAMING WITH GRIC TO 
DEVELOP THE FIRST BLUE -GREEN IRRIGATION PROJECT



DESIGN OF FIRST CANAL SOLAR IN UNITED STATES 

ÅDesign Complete, Construction started last 

quarter of 2024

ÅContract was for 750 kW System (Optimized 

Final Design Nameplate 876 kW)

Å53 FT Wide (Earthen freeboard top width, 

   edge to edge), ~ 962 FT Long

Å1,400 Panels - 25 Major Frames

ü (540 W per panel, 56 panels per Major 

Frame)

Gila River Indian Community Pima-Maricopa Irrigation Project (GRIC P-MIP)

I-10 Level Top Canal Design Project



DESIGN OF FIRST CANAL SOLAR IN UNITED STATES

ÅString Inverters Ą Transformer Ą GRICUAôs Grid

Gila River Indian Community Pima-Maricopa Irrigation Project (GRIC P-MIP)

I-10 Level Top Canal Design Project
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DESIGN OF FIRST CANAL SOLAR IN UNITED STATES

Gila River Indian Community Pima-Maricopa Irrigation Project (GRIC P-MIP)

I-10 Level Top Canal Design Built Project

Å 876 kW nameplate

Å 1,677,460 kWh Per Year

Å 25 years warranty

Å $3.0M Design & Construction

Å $2.84/Wdc

Å LCOE (nominal): 2.44¢/kWh

Å LCOE (real): 1.95¢/kWh



CONSTRUCTION OF FIRST CANAL SOLAR 
IN UNITED STATES

Gila River Indian Community Pima-Maricopa Irrigation Project (GRIC P-MIP)

NEXT PHASE - FUTURE PLANS GO GREEN

ÅGRIC P-MIP has 2,400 mi. of irrigation system of 

which, 57 mi. is open mainstem delivery canal. By 

covering Santan Highline Canal (2.5 mi.) and Casa 

Blanca Canal (16 mi.), it will offset all of the 

Irrigation System annual electrical consumption. 

Santan  Highline Canal

Casa Blanca Canal



GILA RIVER CANAL ENERGY SYSTEM - PHASE II

ÅDesign and Constructed and Deployed in October 2024

ÅNameplate 1.25 MW and 2.47 MWh Annual

Å24 FT Wide (Canal Top Width)

Å2,167 lineal feet west of Interstate-10

Å1,443 lineal feet east of Interstate-10

ÅConserves 9.4 ac-ft of water annually

ÅConstruct While Canal is in Service

Gila River Indian Community Pima-Maricopa Irrigation Project (GRIC P-MIP)

Solar Over Casa Blanca Canal - CES Project



GILA RIVER CANAL ENERGY SYSTEM - PHASE II

Å2,167 lineal feet west of Interstate-10

Å1,443 lineal feet east of Interstate-10

ÅWest Domestic Panels

Corten Steel

ÅEast Foreign Panels

Galvanized Steel

Gila River Indian Community Pima-Maricopa Irrigation Project (GRIC P-MIP)

Solar Over Casa Blanca Canal - CES Project



GRICUA energy mix water consumption (AF/MWh)

= Water consumption rate of natural gas source (gal/MWh)

* Phase II installation generation (MWh/year) 

= 629.5gal/MWh * 132,320MWh/year

 = 83,295,440 gal/year = 256 AF/year

GILA RIVER CANAL ENERGY SYSTEM

ÅPenman-Monteith

ÅSAEZ Method

Gila River Indian Community Pima-Maricopa Irrigation Project (GRIC P-MIP)

Solar Over Casa Blanca Canal - CES Project

GRICUA energy mix water consumption (AF/MWh)

= Water consumption rate of natural gas source (gal/MWh)

* Phase II installation generation (MWh/year) 

= 629.5gal/MWh * 132,320MWh/year

 = 83,295,440 gal/year = 256 AF/year
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