Low-Income Water and Energy Measures Program
Justification for assumptions and source documentation
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Los Angeles County percentage breakdown of imported water:
To understand the breakdown of the water for Los Angeles County, the 2010 study for the Natural Resources Defense Council (NDRC) was used to find the percentage of imported water.  
48% is imported from Metropolitan Water District with an energy intensity of 6,066 according to Table 6 of the Water Energy Grant document provided by DWR.
36% directly from the Los Angeles Aquaduct.  This water has an energy intensity equal to zero.
Energy Intensity
For the purposes of this analysis, LADWP’s Urban Water Management Plan (pg 223) provided a basis for determining the energy required for different water resources including groundwater, recycled water and water from the California, Colorado River, and Los Angeles Aqueducts.

Source:
Chapter 9. The Energy and Emissions Intensity of Urban Water Supply Sources in two Southern California Water Districts

Energy required to pump, treat, and distribute the water were included in the calculation of each source’s energy intensity (kWh/AF). One important distinction to note is how hydroelectric power generation is treated for different sources. Both the LAA and CRA generate power, however the LAA is gravity-fed while the CRA is pumped to a higher elevation before generating electricity. Therefore, the energy intensity of the LAA is treated as zero, because it is a net generator of electricity but does not directly offset the energy used for water resources. The CRA is a net consumer of electricity, but receives credit for its electricity generation since this is a by-product of pumping the water along the aqueduct. Generally, if electricity is generated as a result of pumping the water it is counted as a credit, but no water source can be a net generator of electricity.

14% comes from groundwater not imported. But has an estimated EI between 1,415 – 2,552.
The source for this data came from:

Water and Energy Nexus: A Literature Review 
AUGUST 2013
PR EPA R ED BY	
A joint program of Stanford Woods Institute for the Environment and Bill Lane Center for the American West

Table 1. Observed Energy Intensities for Different Supply Sources in California (kWh/MG)

	
	Range of Energy Intensities Observed (kWh/MG)

	
	
Functional Component
	Primary Energy Drivers
	Energy Intensity From Prior Studies
	Northern
& Central Coast
	
Central Valley
	
Southland
	
Desert
	
Statewide

	Supply
	Local Surface Water
	
Pumping
	
	
152 – 1,213
	
	
	
	
152 – 1,213

	
	Groundwater
	Pumping
	537 – 2,272
	1,712 – 2,924
	906 – 1,990
	1,415 – 2,552
	2,169 – 2,652
	906 – 2,924

	
	Brackish Desalination
	Treatment
	1,240 – 5,220
	
	
	1,415 – 1,824
	
	1,415 – 1,824

	
	Recycled Water
	Incremental Treatment
	300 – 1,200
	1,072 – 2,165
	
	1,153 – 3,410
	
	1,072 – 3,410

	
	Seawater Desalination
	Reverse Osmosis
	13,800
	
	
	
	
	


Source: Bennett et al., 2010a

2% comes from Conservation and recycled water with an EI between 1,153-3,410.

The Supply and Conveyance for Southern California was evaluated by the study performed for the California energy Commission:  REFINING ESTIMATES OF WATER- RELATED ENERGY USE IN CALIFORNIA

The adjusted kWh/MG was used: 8,324
Table 6. Recommended adjustments to WER Table 1-3, Electricity use in typical urban water systems

	
Segment of Water-use cycle
	Northern California (kWh/MG)
	Southern California (kWh/MG)

	
	WER
	Adjusted
	w/Losses
	WER
	Adjusted
	w/Losses

	Water Supply and Conveyance
	150
	1,811[1]
	2,117[2]
	8,899
	8,324[3]
	9,727[2]

	Water Treatment
	100
	n/a[4]
	111[2]
	100
	n/a[4]
	111[2]

	Water Distribution
	1,200
	n/a[4]
	1,272[2]
	1,200
	n/a[4]
	1,272[2]

	Wastewater
	2,500
	1,911[5]
	1,911
	2,500
	1,911[5]
	1,911

	Total
	3,950
	5,022
	5,411
	12,700
	11,535
	13,022




Calculations:
The same assumptions were used for Steps 6,7,8,9 on all project calculations.

HE Washers
Steps 1, 2, 4, 5, 10: Energy Star Appliance Calculator
http://energy.gov/eere/femp/energy-and-cost-savings-calculators-energy-efficient-products


	Annual energy & water consumption per clothes washer system with an electric dryer
	
	

	
	 
	Conventional
	ENERGY STAR
	Savings
	 

	
	Electricity consumption
	418
	304
	114
	kWh

	
	Gas consumption
	10
	4
	6
	therms

	
	Water consumption
	7,657
	4,836
	2,821
	gallons



	Annual energy & water consumption per clothes washer system with a gas dryer
	
	

	
	 
	Conventional
	ENERGY STAR
	Savings
	 

	
	Electricity consumption
	55
	25
	 31
	kWh

	
	Gas consumption
	22
	14
	8
	therms

	
	Water consumption
	7,657
	4,836
	2,821
	gallons


	Percentage of washer loads dried in machine
	100%
	 

	Gas water heater efficiency
	75%
	 

	Annual weeks of use
	52
	weeks

	Equipment lifetime
	11
	years

	Portion of rated unit electricity consumption
	Machine
	20%
	 

	
	Water heating
	80%
	 

	Energy conversion (constant)
	0.0341
	therm/kWh


       
	Calculations
	
	
	
	
	
	

	
	 
	Conventional
	ENERGY STAR

	
	Loads per year
	260
	260

	
	Adjusted rated unit electricity consumption
	277
	123

	
	Total electricity (based on electric dryer)
	640
	403

	
	 
	Electricity
	Gas
	Electricity
	Gas

	
	Machine energy
	55
	-
	25
	-

	
	Water heating energy
	0
	10.1
	0
	4.5

	
	Dryer energy
	0
	12.4
	0
	9.5

	
	 
	kWh
	therms
	kWh
	therms



	Calculations
	
	
	
	
	
	

	
	 
	Conventional
	ENERGY STAR

	
	Loads per year
	260
	260

	
	Adjusted rated unit electricity consumption
	277
	123

	
	Total electricity (based on electric dryer)
	640
	403

	
	 
	Electricity
	Gas
	Electricity
	Gas

	
	Machine energy
	55
	-
	25
	-

	
	Water heating energy
	0
	10.1
	0
	4.5

	
	Dryer energy
	363
	0.0
	280
	0.0

	
	 
	kWh
	therms
	kWh
	therms



Step 1. 600 units*7567gals/MG= 4.5942
Step 2. 600 units*4836 gals/MG= 2.9016
Step 5. 11 years 
Step 6. 2010 study for the Natural Resources Defense Council (NDRC)
Step 7. DWR RFP document Table 6
Step 9. California Energy Commission:  REFINING ESTIMATES OF WATER- RELATED ENERGY USE IN CALIFORNIA: http://www.energy.ca.gov/2006publications/CEC-500-2006-118/CEC-500-2006-118.PDF
Step 10. Adjusted electricity consumption conventional minus the Energy Star
	277 kWh – 123 kWh= 154 kWh * 600 units installed

Electric Dryers:
	Step 10. 363 kWh – 280 kWh = 83 kWh

Gas Dryers:
	Step 10. 12.4 therms – 9.5 therms = 2.9 therms = 84.99 kWh
http://www.unitconversion.org/energy/therms-to-kilowatt-hours-conversion.html

Toilets:
Step 1: Long Beach Water Calculator
1920 units*(1.6 GPF*3 persons*5 gal/day*365 days =8760 gal/yr) /1000000 = 16.8192 MG/year
Step 2.
1920 units*(.8 GPF*3 persons*5 gal/day*365 days =4,380 gal/yr)/1000000= 8.4096 MG/year

Buckets:
Step 1. 
2.5 GPM*10 min/shower*3 persons*365 days*2160 units installed/1000000 = 59.31 MG/year
Step 2.
15gals saved in buckets*2160 units*365 days/1000000= 11.826 MG/year
Energy Education:
Step 10.
A study was conducted on energy education for CSD.  It showed that 1,290 therms were saved in one year with energy education for 64 households.  This equated to 20.156 therms per household.

1290 therms saved/yr converted to kWh= 37797 kWh/64 households)*2280 units = 1346518.127 kWh/year saved

In the same period there was extreme weather, heat wave that lasted for several months. The Cooling Degree Days (CDD) for this period increased by 27%.  In the same period, the cooling (electric usage) only increased by 4%. The households should have increased their usage proportionately to the increase in heat and CDDs.  There was a significant difference in electricity that was actually saved by not increasing the usage by the same percentage as the weather.

[bookmark: _GoBack]You will also find attached the spreadsheet calculators we used, for our calculations. 
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