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California Aqueduct at the Chrisman Pumping Plant, 13 miles before reaching the Edmonston Plant.



Water distribution uses (a lot) of energy 
California State Water Project (SWP)

California Energy Commission. 2005. California’s water energy relationship.  

- Built in the late 1950s under the auspices of the State Water Project 
- The most massive infrastructural project in the state's history 
- 444 miles (California Aqueduct)  
- Edmonston Pumping Plant over the  
  Tehachapi Mountains 2000ft 
- Single largest user of energy. 
- California uses 19 percent of its electricity  
  for water. 
- California uses  32 percent of its natural gas  
  for water. 
!
so… Saving water saves (a lot) of energy! 



Power plants uses (a lot) of water 
Steam engine and cooling

Union of Concerned Scientists - The Energy-Water Collision 

For a nuclear or coal plant to generate the electricity for 
one load of hot-water laundry:  

 3 to 10 times more water must be withdrawn at the plant 
than is used to wash the clothes.

Energy required to run a washer on 
9 hot/warm is the sum of the energy 
required to run the machine’s motor  
(0.25 kilowatt-hour, or kWh) and the 
energy consumed by a water heater 
to heat 40 gallons of water from 
10°C to 46°C (Maytag)—average of 
both hot and warm cycles. Using an 
electric water heater that operates  
at 90 percent efficiency, this would 
require about 7 kWh. A power plant 
using 20 gallons of water for each 
kilowatt-hour produced would 
require 145 gallons of water to 
produce  7.25 kWh, while a power 
plant using 60 gallons per kWh 
would require  435 gallons of water. 
Sources include: Environmental 
Protection Agency (EPA). 2010. 
Indoor water use in the United 
States.  



Total US Water withdrawals

Union of Concerned Scientists - The Energy-Water Collision 



Water and Energy are related in many ways



Water and Energy are related in many ways

Saving Energy conserve Water resources 
AND 

Saving Water conserves Energy



Water: Residential Use in CA

Indoor use are usually balanced in between Shower/bath, toilet, 
faucet/cooking, and clothes/dish washing but…  
55% of domestic water goes to landscape watering!



History of Water Use in CA



#1 Water-Savy Landscaping 

See http://www.aarst.org

• Plant native or climate appropriate plants 
• Harvest rainwater for irrigation 
• Shrink the lawn 
• Reduce storm water run-off (allow water to percolate)

http://www.aarst.org


#1 Smart Irrigation Controler

See http://www.aarst.org

• Monitor rain at location 
• Internet connected (weather data) 
• Humidity sensors

http://www.aarst.org


#2 Inside Water Conservation Measures

• Use low-flow shower heads (1-0.5 GPM) and faucet aerators 
• Replace older toilets (pre-1994) 
• Purchase water-efficient dish and clothe washers



#3 Monitor Yearly/Monthly use

• Best way to detect earlier leaks 
• Best way to do irrigation management



#4 Manage All Residential Costs

Benoit’s house (2011) 
Electricity (highly efficient)          $598/year  
Natural gas (fairly efficient)      $1,970/year 
Water (fairly efficient)                $1,445/year



Water Attributes for Passive Solar Homes

A passive solar home must integrate: 
1. All previous conservation measures (low flow faucet, shower, 

super efficient appliances and water resistant landscape with rain 
barrel / smart irrigation system) 

2. A solar hot water heater



Solar Hot Water  
Types (both are hybrid ie: a classic water heater is needed) 
1. Passive: Tap water is stored in a reservoir located on the roof 

near a large solar collector where the water circulates.  
2. Active: The roof collector is filled with a specific liquid that 

circulates in a heat exchanger to pre-heat the water that feed a 
hybrid gas or electric water heater unit.



Solar Hot Water  

1. Passive: Fairly expensive and reliable but requires maintenance 
and actions to prevent failure in case of cold weather. 

2. Active: Less risk of failures cold weather. Expensive, complex 
systems, difficulty to have ROI lower than 10-25 years even with 
current rebates and subsidies.



Water audits

Same approach as Energy Audits 
1. Benchmark/compare 1 year of use                                       

inside residential use = 25-30 Gallons/day/person or 1,600 cubic 
feet per year. 

2. Do the inventory (all appliances, faucets, toilets, showers...) and 
estimate the "explained" use. Test for leaks. Measure water flows 
in faucets/showers. 

3. Search for optimization                                                            
(see previous slides)



Next Class 12/6, Study session

Last assignment, due 12/6 (10pts!) 
- What if you lived in UK, Japan, or Texas? 
- Search for the average residential electricity cost ($/kWh), gas cost ($/therm) 
and water cost ($/cubic feet) for these 3 locations. 
- Calculate your house yearly costs for 2012 if it was located in these locations, 
based on your 2012 energy and water use. 
- Present your findings in a table. 
- Where is electricity more expensive? Where is gas more expensive? Where is 
water more expensive?  
  
Your final: 
- December 11 (12:15-2:30 PM) in CL 308  
- Same format than midterm (30 multiple choice) 


