
Backup for Attachment 2 

SGVMWD is a wholesale water supplier that provides untreated State Water Project (SWP) water to 
replenish groundwater supplies of the Main San Gabriel Basin (Main Basin). Its member cities are the 
cities of Alhambra, Azusa, Monterey Park, and Sierra Madre. SGVMWD owns and operates a pipeline 
(Devil Canyon-Azusa Pipeline) to deliver untreated SWP water to the Main Basin as supplemental water 
for any production in excess of Main Basin water rights by its member agencies. 

The “San Gabriel Valley Municipal Water District Water and Energy Conservation Rebate Program” 
proposes to encourage water and energy conservation through rebates for water efficient washing 
machines, dishwashers, smart irrigation controllers and waterless urinals offered to residents and 
commercial water users in each of the four (4) member cities. These water conservation measures will 
reduce overall water usage for each member city, leading to decreased groundwater overproduction from 
the Main San Gabriel Basin which will reduce SGVMWD’s supplemental water requirement and lead to 
decreased imported water deliveries. Therefore, the total annual water savings will be reduced from the 
imported water deliveries and associated energy use. 

Step 1: Baseline volume of the water associated with the project 

Water Source – Imported Water from the State Water Project.  Table 1 shows SGVMWD’s historical 
annual imported water deliveries from fiscal year 2003-04 through 2012-13. The 5-year average imported 
water delivery of 17,736 AFY has been used to calculate the baseline volume of water associated with the 
project. 

Total baseline volume of water associated with the project: 17,736 AFY = 5,779.28 MG/year. 

Step 2: Volume of water which will be delivered after the project is implemented. 

The total volume of water which will be saved was calculated utilizing the following measures: 

(1) Washing Machine: Attached Clothes Washer Calculations for ENERGY STAR (see Appendix 
A) 

Assumptions:  

• 6 loads per week 
• natural gas hot water heater 
• electric dryer  
• Modified Energy Factor of 2 (minimum requirement for ENERGY STAR)   
• Water Factor of 3 (minimum requirement for ENERGY STAR) 
• Conventional washing machine Modified Energy Factor of 1.26  
• Conventional washing machine Water Factor of 9.50 

Total Energy Savings due to hot water heater: 7 Therms x 0.0341 therm/kWh = 205 kWh/year/washing 
machine (additional electricity savings are provided in Step 10) 

Total Water Savings: 3,385 gallons/year/washing machine 



(2) Dishwasher: Attached Dishwasher Calculations for ENERGY STAR (see Appendix B) 

Assumptions:  

• 4 cycles (wash) per week 
• natural gas hot water heater 
• Electricity Consumption – 295 kWh/year (minimum requirement for ENERGY STAR)   
• Water Consumption – 4.25 gal/cycle (minimum requirement for ENERGY STAR)   
• Electricity Consumption – 365 kWh/year  
• Water Consumption – 6.50 gal/cycle  

Total Energy Savings due to hot water heater: 1.5 Therms x 0.0341 therm/kWh = 41 
kWh/year/dishwasher (additional electricity savings are provided in Step 10) 

Total Water Savings: 468 gallons/year/dishwasher 

(3) Smart Irrigation Controller: Attached WaterSense Fact Sheet (see Appendix C) 

Assumptions:  

• 8,800 gallons of water conserved per year per irrigation controller 

Total Water Savings: 8,800 gallons/year/irrigation controller 

(4) Waterless Urinal: Attached IEc Waterless Urinals Report and Evaluation (see Appendix D) 

Assumptions:  

• 2 urinals and 25 males working 265 days per year 
• 3 urinal uses per male per day 
• Waterless urinal substituted for 1.0 gallon per flush urinal 

Total Water Savings: 19,500 gallons/year 
 
Total Water Savings (See Table 3): 15 MG/year x 2 (reduction from both member city groundwater 
usage and imported water supplemental water requirement, assuming groundwater savings are 
deducted from member city overproduction) = 30 MG/year 
 
 
Step 3: Volume of hot water saved from the electric water heating system. 

See attached 2008 Residential Compliance Manual included in Appendix E.  

Assumption: 

• 10 percent of households use electric water heaters 

Total Energy Savings (See Table 1): 0.8914 MG x 10% = 0.10944 MG/Year 



Step 4: Volume of hot water saved from the gas water heating system. 

See attached 2008 Residential Compliance Manual included in Appendix E.  

Assumption: 

• 90 percent of households use electric water heaters 

Total Energy Savings (See Table 3): 0.8916 MG x 90% = 0.76734 MG/Year 

Step 5: Useful life of the project. 

See attached National Association of Homebuilders Bank of American Home Equity Report included in 
Appendix F.  

Life expectancies were not available for smart irrigation controllers or waterless urinals. 

Life Expectancy: 9.5 years 

Step 6: Percentage of water which is imported. 

100% of water used within SGVMWD is imported. 

Step 7: EI of the system associated with water savings. 

None. Only imported water delivered through the State Water Project applies to SGVMWD’s total water 
and energy savings. 

Step 8: Enter the total water output emission rate specific to the power supplier or use the 
default value of 0.278. 

The default value of 0.278 has been used. 

Step 9: EI associated with the Supply and Conveyance of imported water. 

The Pearblossom Pumping Plant is the closest upstream pumping plant to Devils Canyon, which is where 
water delivered through the SWP would enter into SGVMWD’s Devil-Canyon Azusa pipeline. According 
to Table 6 of the “Water Energy Grant Program Guidelines and Proposal Solicitation Package,” the EI 
associated with the supply and conveyance of imported water through the Pearblossom Pumping Plant 
would be 13,606 kWh/MG.  

Step 10: Any additional annual energy savings from energy efficiency. 

ENERGY STAR washing machines and dishwashers save energy (i.e. electricity) other than the hot water 
saved from the water heating system. These additional electricity savings are shown in the attached 
Washing Machine Calculations for ENERGY STAR (Appendix A) and Dishwasher Calculations for 
ENERGY STAR (Appendix B), and are summarized in Table 1. 

Total additional energy savings: 2,627,566 kWh/year  



Fiscal Year Replenishment
Replacement 

Water

USG-5 

Exchange 

Replacement

Direct 

Deliveries

Cyclic 

Storage

Producer 

Cyclic 

Storage

Total 

Deliveries

2003-04 -- 672.60 1,143.80 -- 16,815.60 0.00 18,632.00

2004-05 -- 500.66 1,121.25 -- 10,840.09 0.00 12,462.00

2005-06 -- 0.00 1,052.99 -- 12,658.01 0.00 13,711.00

2006-07 -- 573.59 1,108.29 -- 15,794.12 0.00 17,476.00

2007-08 -- 91.76 1,132.17 -- 779.07 0.00 2,003.00

2008-09 -- 788.73 1,146.29 -- 4,671.98 0.00 6,607.00

2009-10 -- 1,886.58 976.70 -- 12,340.72 0.00 15,204.00

2010-11 -- 14,655.86 908.13 -- 5,211.01 0.00 20,775.00

2011-12 -- 22,426.22 1,121.78 -- 0.00 0.00 23,548.00

2012-13 -- 16,269.22 1,135.98 -- 5,138.80 0.00 22,544.00

17,736

Note: The maximum values are bolded.

5-Year Average

TABLE 1

SGVMWD

HISTORIC ANNUAL IMPORTED WATER DELIVERIES

(ACRE-FEET)



TABLE 2

CALCULATIONS TO DETERMINE TOTAL WATER AND ENERGY SAVINGS FOR THE

SGVMWD WATER AND ENERGY CONSERVATION REBATE PROGRAM

Base Model 

Energy Star 

Minimum 

Requirement

Base Model 

Energy Star 

Minimum 

Requirement

Device

Life Span

Water 

Use Per 

Cycle 

(gal)

Annual 

Water Use 

(gal)

Water Use Per 

Cycle (gal)

Annual 

Water Use 

(gal)

Annual Energy 

Use (WH) 

(kWh)

Annual Energy 

Use (WH) (kWh)

(Efficiency) 

per Unit 

(kWh)

(Efficiency) per 

Unit (kWh)

Number  

of Units2

Washing Machine 13 -- 9,188 -- 5,803 3,385 352 147 205 8,328 5,777 2,551 800

Dishwasher 13 -- 1,352 -- 884 468 255 214 41 4,428 3,695 733 800

Smart Irrigation Timer 8 -- -- -- 8,800 -- -- -- 800

Waterless Urinal 1 13 -- -- -- 9,750 -- -- -- 500

Notes:

WH = Water Heater

Number of Units 800 Units Number of Units 800 Units

Annual Water Savings 3,385 gal per Unit Annual Water Savings 468 gal per Unit

Annual Energy Savings 205 kWh per Unit Annual Energy Savings 41 kWh per Unit

Annual Energy Savings (Efficiency) 2,551 kWh per Unit Annual Energy Savings (Efficiency) 733 kWh per Unit

Total Annual Water Savings 2,708,000 gal Total Annual Water Savings 374,400 gal

8.31 AF 1.15 AF

Total Annual Energy Savings 164,223 kWh Total Annual Energy Savings (WH) 32,845 kWh

Total Annual Energy Savings (Efficiency) 2,041,056  kWh Total Annual Energy Savings (Efficiency) 586,510             kWh

Number of Units 800 Units Number of Units 500 Units

Annual Water Savings 8,800 gal per Unit Annual Water Savings 9,750 gal per Unit

Total Annual Water Savings 7,040,000 Gallons Total Annual Water Savings 4,875,000 gal

21.61 Acre-Feet 14.96 Acre-Feet

Total Annual Energy Savings 0 kWh Total Annual Energy Savings 0 kWh

Annual Energy Savings (Efficiency) 0 kWh Annual Energy Savings (Efficiency) 0 kWh

Total Annual Water Savings 14,997,400 Gallons

46.03 Acre-Feet

Total Annual Energy Savings 197,067 kWh

Total Annual Energy Savings (Efficiency) 2,627,566 kWh

Washing Machine

Base Model
Energy Star Minimum 

Requirement

Smart Irrigation Controller

1 Based on June 2008 Waterless Urinals Report and Evaluation. Assuming 2 urinals with 25 males working 260 days per year and 3 urinal uses per day per male replacing a 1 gallon per flush urinal

Dishwasher

Waterless Urinal

Annual 

Water 

Savings per 

Unit (gal)

2 Based on proposed Program budget

Water Usage Energy Usage (Efficiency)Energy Usage (Water Heater)

Annual Energy 

Savings (WH) 

per Unit (kWh)

Annual Energy 

Savings 

(Efficiency) per 

Unit (kWh)



TABLE 2

CALCULATIONS TO DETERMINE TOTAL WATER AND ENERGY SAVINGS FOR THE

SGVMWD WATER AND ENERGY CONSERVATION REBATE PROGRAM

Total Annual Energy Savings 197,067 kWh

Percentage of Total Water Heaters Using Natural Gas 90%

Total Annual Energy Savings for Natural Gas Water Heaters 177,361 kWh

Conversation Factor3
231,136 kWh per Million Gallons (MG)

Equivalent Volume of Hot Water Saved 0.76734 MG

Percentage of Total Water Heaters Using Electricity 10%

Total Annual Energy Savings for Electrical Water Heaters 19,707 kWh

Conversation Factor3
180,072 kWh per Million Gallons (MG)

Equivalent Volume of Hot Water Saved 0.10944 MG

Total Volume of Hot Water Served 0.87678 MG

Notes:
3 From DWR Attachment 2"Estimate of Water Savings, Energy Savings, and DHD Emissions Reduction)
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Clothes Washer Calculations for the ENERGY STAR Appliance Calculator

 Inputs - to edit these values go to the INPUTS tab

DEFAULT USER ENTRY

6.0 6.0

- natural gas

- electric

3.10 3.10

2.00 2.00

6.00 6.00

$50 $50

 Assumptions - users can edit the highlighted values to modify the assumptions

186 kWh/year

417 kWh/year 2.0 2.2

3.10 cubic feet 6.0 4.5

6.0 186 97

Top-loading 1.26 Front-loading 2.0

1.26 9.5 Top-loading 1.6

9.50 417 Front-loading 5.5

3.1 Top-loading 8.5

50% 295 241

75% 392 2.8

52 weeks Multifamily 1,241

11 years Laundromat 2,190

Machine 20%

Water heating 80%

0.0341 therm/kWh

 Calculations

Electricity Gas Electricity Gas

66 - 30 -

0 12.1 0 5.4

218 0.0 168 0.0

kWh therms kWh therms

 Annual energy & water consumption per clothes washer system
Conventional ENERGY STAR Savings

284 197 87 kWh

12 5 7 therms

9,188 5,803 3,385 gallons

 References

Loads per year: - Res. Default -

- Res. Reference -

- Commercial -

Energy & water efficiency & consumption: - ENERGY STAR -

- EPA research on available models, 2013

- Conventional -

- EPA research on available models, 2013

Unit capacity: - EPA research on available models, 2013

Gas water heater efficiency:

Equipment lifetime: - Appliance Magazine, Market Research Report, January 2011

Incremental cost: - EPA research on available models, 2013

Residential Commercial

Federal standard MEF

Federal standard WF

ENERGY STAR rated unit electricity consumption ENERGY STAR rated unit electricity consumption

ENERGY STAR MEF requirement ENERGY STAR MEF requirement

ENERGY STAR WF requirement ENERGY STAR WF requirement

Federal standard 

MEF

Federal standard 

WF

Conventional rated unit electricity consumption

Conventional rated unit electricity consumption

ENERGY STAR specification

Average capacity

Average capacity

Default loads per 

year

DOE Federal Test Procedure, Code of Federal Regulations, Title 10, Part 430, Subpart B, Appendix J

484

DOE Federal Test procedure, Federal Register, 77 FR 13888

Default loads per year

Equipment lifetime

Reference loads per year

Conventional ENERGY STAR

Commercial - Federal standard, Code of Federal Regulations, Title 10, Part 431, Subpart I

Adjusted rated unit electricity consumption

Total electricity (based on electric dryer) 768

312 312Loads per year

Annual weeks of use

148

Modified energy factor (MEF)

Water factor (WF)

Percentage of washer loads dried in machine

Gas water heater efficiency

Average number of loads per week

Building hot water fuel type

Type of dryer

Loads per week

Capacity

Modified energy factor (MEF)

Water factor (WF)

Incremental cost

Conventional 

model

Load configuration

ENERGY STAR model rated unit electricity consumption

Rated unit electricity consumption

Capacity

- DOE Federal Test Procedure, Code of Federal Regulations, Title 10, Part 430, Subpart B, Appendix J

Residential - Federal standard, Code of Federal Regulations, Title 10, Part 430, Subpart C

Energy conversion (constant)

Electricity consumption

Gas consumption

Water consumption

Machine energy

Water heating energy

Dryer energy

DOE Technical Support Document, 2009

Portion of rated unit electricity 

consumption

332

http://www.energystar.gov/index.cfm?c=clotheswash.pr_crit_clothes_washers
http://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&SID=b48736ddbf29fcfe9285bb7ea3e524e1&r=SUBPART&n=10y3.0.1.4.18.2
http://www.regulations.gov/
http://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&SID=6d3f4fc0504fd1412342ae3ad930fd8c&r=PART&n=10y3.0.1.4.19
http://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&SID=b48736ddbf29fcfe9285bb7ea3e524e1&r=SUBPART&n=10y3.0.1.4.18.2
http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&sid=61b33caa9460da7b2e875b478972dfdc&rgn=div6&view=text&node=10:3.0.1.4.18.3&idno=10
http://www1.eere.energy.gov/buildings/appliance_standards/residential/clwash_0900_r.html
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Dishwasher Calculations for the ENERGY STAR Appliance Calculator

 Inputs - to edit these values go to the INPUTS tab

DEFAULT USER ENTRY

- standard

4.0 4.0

- natural gas

295 295

4.25 4.25

$10 $10

 Assumptions - users can edit the highlighted values to modify the assumptions
Rated unit electricity consumption 355 kWh/year

Rated water consumption 6.50 gallons/cycle

52

56%

75%

10 years

215

0.0341 therm/kWh

 Calculations

Machine energy 

(kWh)

Water heater 

energy (kWh)

Water heater 

energy (therm)

Machine energy 

(kWh)

Water heater 

energy (kWh)

Water heater 

energy (therm)

0.73 0.00 0.04 0.60 0.00 0.03

 Annual energy & water consumption per dishwasher
Conventional ENERGY STAR Savings

151 126 26 kWh

8.7 7.3 1.5 therms

1,352 884 468 gallons

 References

Energy & water consumption: - ENERGY STAR -

- Conventional -

Cycles per year:

Gas water heater efficiency:

Equipment lifetime: - Appliance Magazine, Market Research Report, January 2011

Incremental cost: - EPA research on available models, 2012

Annual weeks of use

Type

Rated water consumption (gallons/cycle)

Conventional 

model

Average number of cycles per week

Building hot water fuel type

Rated unit electricity consumption (kWh/year)

Incremental cost

- DOE Federal Test Procedure, Code of Federal Regulations, Title 10, Part 430, Subpart B, Appendix C

- DOE Federal Test Procedure, Code of Federal Regulations, Title 10, Part 430, Subpart B, Appendix C

Federal standard, Code of Federal Regulations, Title 10, Part 430, Subpart C

Portion of dishwasher energy used for water heating

Gas water heater efficiency

Equipment lifetime

Water consumption

Conventional use per cycle ENERGY STAR use per cycle

Electricity consumption

Gas consumption

Default cycles per year

Energy conversion (constant)

ENERGY STAR specification

http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=3772727b97d4c72981fe6b26b962cff5&rgn=div9&view=text&node=10:3.0.1.4.18.2.9.6.10&idno=10
http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=3772727b97d4c72981fe6b26b962cff5&rgn=div9&view=text&node=10:3.0.1.4.18.2.9.6.10&idno=10
http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=61b33caa9460da7b2e875b478972dfdc&rgn=div6&view=text&node=10:3.0.1.4.18.3&idno=10
http://www.energystar.gov/index.cfm?c=dishwash.pr_crit_dishwashers
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