
Eastern Municipal Water District  Attachment  2 

Low Income Water Use Efficiency Assistance Program 
High Efficiency Clothes Washer Direct Install 

 Water, Energy, and GHG Savings 

 
Step 1: Enter the baseline (pre-project) volume of water associated with the project. 

For this project, the baseline is assumed to be the pre-project volume of water that is not 
conserved. The pre-project volume of water associated with the project is 6.3 MG/year. This is 
the volume of water that can be saved by installing high efficiency clothes washers (HECWs), 
low-flow showerheads, and aerators, and is calculated as follows: 

• HECW clothes washer water savings: Assumes HECWs save 9,000 gallons per washer per 
year. The 500 washers to be replaced are assumed to use 4.5 million gallons of water per 
year. 

• Showerheads: Assumes non-low flow shower heads use 2,900 gallons per showerhead 
per year. The 500 shower heads to be replaced are assumed to use 1.45 million gallons of 
water per year. 

• Faucets without aerators: Assumes faucets without aerators use 700 gallons per faucet 
per year. The 500 faucets that will have aerators installed are assumed to use 0.35 
million gallons per year.  

Appendix 2-2 provides support for these volumes of saved water.  

 

Step 2: Enter the volume of water that will be delivered after the project is implemented.  

After the project is implemented, the water savings described in Step 1 will be realized. 
Therefore, the Step 2 volume is assumed to be 0 MG.  

 

Step 3: Enter the volume of hot water saved from the project's electric water heating 
system (the summation of step 3 and step 4 must not exceed annual volume of water 
savings). If not applicable, enter "0". 

The requirements of this rebate program include a water heater energy source provided by 
Southern California Gas Company which is a natural gas provider. Therefore, the volume of hot 
water provided by the project’s electric water heating system is “0”.  

 

Step 4: Enter the volume of hot water saved from the project's natural gas water heating 
system (the summation of step 3 and step 4 must not exceed annual volume of water 
savings). If not applicable, enter "0". 

According to Energy.gov (see Appendix 2-2, Tips: Water Heating, http://energy.gov 
/energysaver/articles/tips-water-heating), faucets and clothes washers use the following 
volumes of hot water: 
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• Clothes washers: 25 gallons per use 
• Shower: 10 gallons per use 
• Kitchen and bathroom faucets: 2 gallons per minute 

It is assumed that these volumes of hot water are from non-efficient faucets and clothes 
washers. Non-efficient faucets, showerheads and clothes washers are assumed to use the 
following total volume of water per use: 

• Clothes washers: Up to 45 gallons per use (Home Water Works, Clothes Washer, 
http://www.home-water-works.org/indoor-use/clothes-washer) 

• Shower: 17.2 gallons per use (Home Water Works, Shower, http://www.home-water-
works.org/indoor-use/showers) 

• Kitchen and bathroom faucets: 2-4 gallons per minute. Assuming 3 gallons per minute 
for the purposes of this application. (USGS, Water Questions & Answers, 
http://water.usgs.gov/edu/qa-home-percapita.html) 

Given this information, hot water makes up the following percentage use per device: 

• Clothes washers: 56% 
• Shower: 58% 
• Kitchen and bathroom faucets: 67% 

When these percentages are applied to the water savings discussed under Step 1, the volume of 
hot water saved per device is: 

• Clothes washers: 2.52 million gallons of water per year 
• Shower: 0.84 million gallons of water per year 
• Kitchen and bathroom faucets: 0.23 million gallons of water per year 

Based on these assumptions, 3.59 million gallons of hot water are saved from natural gas water 
heating systems through this project. 

See Appendix 2-2 for screenshots of the above cited web pages.  

 

Step 5: Enter the useful life in years for the project. 

The useful life of the project is 13.4 years. This is based on a supply benefit weighted average of 
each fixture to be installed, and uses the following assumptions and formula: 

• HECW useful life is 14 years, 5.6 MG/yr water savings 
• Low-flow showerhead useful life is 5 years, 1.0 MG/yr water savings 
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• Aerator useful life is 2 years, 0.3 MG/yr water savings 

(See EMWD Board letter dated February 22, 2012 provided in Appendix 2-2). 

[(HECW useful life x HECW annual benefit)+(Showerhead useful life x showerhead annual 
benefit)+(Aerator useful life x aerator annual benefit)] / Total annual savings 

[(14 yrs x 5.6 MG/yr)+(5 x 1.0 MG/yr)+(2 x 0.3 MG/yr)] / 6.9 MG/yr = 13.4 yrs 

 

Step 6: Enter the percentage of water that is imported. 

EMWD receives imported water, local potable water, local desalinated groundwater, and 
recycled water. As shown in Table 2-1, EMWD’s imported water supply consists of treated and 
untreated water for Metropolitan Water District of Southern California (MWD) and accounts for 
approximately 61% of EMWD’s total water supply over the past 5 years.  

Table 2-1 Water Supply (AFY) 2007-2011 

Type 2009 2010 2011 2012 2013 Average 
Percent 

Imported 84,200 75,000 72,510 53,467 52,013 47% 

Imported – Locally Treated 17,000 16,600 17,023 20,274 29,618 14% 

Groundwater 18,100 15,800 17,464 15,489 18,823 12% 

Desalination 4,800 5,800 5,706 5,666 5,003 4% 

Recycled Water 32,441 28,246 31,029 36,763 34,533 23% 

Total 156,541 141,446 143,732 131,659 139,990 100% 

 

Step 7: Enter the Energy Intensity (EI) of the System associated with the project's water 
savings. 

According to Table 2-3 of EMWD’s Energy Management Plan, 2014 (see Appendix 2-2), the 
following system energy demands apply to the Project: 

Table 2-2 EMWD Water System Electricity Usage 

Water Category Flow (MG) Electricity Usage (kWh/year) 

Water 30,279 36,553,280 

Raw Water n/a 1,990,000 
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Wastewater  n/a 45,694,000 

Total System Energy Usage n/a 84,237,280 

Total Water Flow 30,279  

Total Energy Use/flow 2,782 kWh/MG 

 

• Water: The “Water” category includes the facilities that treat and convey potable water 
to the EMWD service area. This is water treated by EMWD for potable use and purchased 
potable water. This category includes such facilities as wells, water treatment plants, and 
brine disposal.  

• Raw Water: The “Raw Water” category includes facilities that import raw, untreated 
water to EMWD water treatment facilities and to groundwater wells for recharge. This 
energy demand originates from EMWD’s raw water booster pumping plants. The energy 
to pump this water back out of the aquifer is included in the “Water” category.  

• Wastewater: The “Wastewater” category includes facilities that convey and treat 
wastewater in the EMWD service area. This category includes regional water reclamation 
facilities, sewage lift stations, and booster pump plants.  

Because the Project only involves the potable water distribution system, EMWD’s recycled 
water system energy requirements and flow are not included in the EI calculation of the system 
associated with the Project. For a more detailed breakdown of the energy demands of each 
category, see the attached table from EMWD’s 2014 Energy Management Plan. 

To calculate the energy intensity of the system, the energy demands of the water, raw water and 
wastewater were combined and divided by the total flow. To avoid double counting any water 
volume, the total flow only includes the “Water” flow, not the “Wastewater” flow. The energy 
per unit of water associated with the Project is therefore: 

Energy of the (Water + Raw Water + Wastewater)/Total Flow 

(84,237,280 kWh per year)/(30,279 MG per year) = 2,782 kWh/MG 

This EI is applied to the project benefit area, but is the EI for EMWD’s entire system.  

 

Step 8: Enter the total output emission rate specific to the power supplier or use the 
default value of 0.278 kg CO2e/kWh. 

The default value of 0.278 kg CO2e/kWh is used as the total power supplier output emission 
rate.  A more specific value could not be identified at this time. 
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Step 9: Enter EI associated with the Supply and Conveyance segment of the imported 
water or enter “0” if imported water is not applicable. 

Of EMWD’s imported water supplies, approximately 80% is from the SWP and 20% from the 
CRA (based on EMWD’s 2010 UWMP). EMWD receives water from the SWP from the 
Pearblossom Pumping Plant at 13,606 kWh/MG and from the CRA at 6,066 kWh/MG. The total 
EI associated with the supply and conveyance of the imported water is therefore 13,606 
kWh/MG x 80% + 6,066 kWh/MG x 20% = 12,098 kWh/MG 

 

Step 10: Enter any additional annual energy savings from energy efficiency and 
renewable energy (EE/RE), etc. 

Installation of HECWs in place of standard clothes washing machines is expected to result in 
energy savings as HECWs are more energy efficient than standard clothes washing machines. It 
is estimated that HECWs use approximately 270 kWh per year according to the Energy Star 
website (http://www.energystar.gov/products/certified-products/detail/clothes-washers). A 
review of eight models of standard, non-energy star washing machines finds that on average, 
standard washers use approximately 476 kWh/yr (see table below). Therefore, installation of 
one HECW will result in energy efficiency savings of 206 kWh/yr, or 103,000 kWh/yr for 500 
HECWs.  

Standard Clothes Washing Machine Model Estimated Energy Usage 
Kenmore 3.4 cu. ft. Top-Load Washing Machine 470 
Kenmore 3.6 cu. ft. Top-Load Washer w/ Clean Washer Cycle 488 
Maytag 3.6 cu. ft. Centennial® Top-Load Washer w/ Handwash Cycle 488 
GE 3.9 cu. ft. Top Load Washer 492 
GE 3.7 cu. ft. Top Load Washer 477 
Maytag 3.6 cu. ft. Centennial® Top-Load Washer w/ Bulky/Sheets Cycle 488 
Hotpoint 3.5 cu. ft. Top Load Washer 434 
Average kWh/yr 476 

Source: www.sears.com, December 9, 2014 
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The USGS Water Science School Search

Back to previous page

Water Questions & Answers
How much water does the average person use at home per 
day?

Estimates vary, but each person uses about 
80-100 gallons of water per day. Are you 
surprised that the largest use of household 
water is to flush the toilet, and after that, to 
take showers and baths? That is why, in 

these days of water conservation, we are starting to see 
toilets and showers that use less water than before.

Many local governments now have laws that specify that 
water faucets, toilets, and showers only allow a certain 
amount of water flow per minute. Water agencies in some 
areas, such as here in Atlanta, Georgia, offer rebates if you install a water-efficient toilet. In 
fact, I just put in two new toilets and received a rebate of $100 for each. Yes, they really do 
use a lot less water. For your kitchen and bathroom faucets, if you look real close at the 
head of a faucet, you might see something like "1.0 gpm", which means that the faucet 
head will allow water to flow at a maximum of 1.0 gallons per minute.

NOTE: Our data here is very general in nature...just to give you a quick idea of your water 
use. There are some other Web sites that will give you a much more detailed and accurate 
estimate of your per-capita water use:

• WECalc
• CSGNetwork
• Southwest Florida Water Management District

Typical water use at home
Bath A full tub is about 36 gallons.

Shower 2-2.5 gallons per minute. Old shower heads use as much 
as 4 gallons per minute. 

Teeth brushing <1 gallon, especially if water is turned off while brushing. 
Newer bath faucets use about 1 gallon per minute, 
whereas older models use over 2 gallons. 

Hands/face 
washing

1 gallon

Face/leg 
shaving

1 gallon

Dishwasher 20 gallons/load, depending of efficiency of dishwasher

Page 1 of 2Per capita water use. Water questions and answers; USGS Water Science School
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Dishwashing by 
hand:

4 gallons/minute for old faucets.. Newer kitchen faucets 
use about 1-2 gallons per minutes. 

Clothes washer 25 gallons/load for newer washers. Older models use 
about 40 gallons per load.

Toilet flush 3 gallons for older models. Most all new toilets use 1.2-1.6 
gallons per flush.

Glasses of 
water drunk

8 oz. per glass

Outdoor 
watering

2 gallons per minute

U.S. Department of the Interior | U.S. Geological Survey
URL: http://water.usgs.gov/edu/qa-home-percapita.html
Page Contact Information: Howard Perlman
Page Last Modified: Thursday, 23-Oct-2014 12:30:25 EDT 
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Table 2-3: Existing EMWD Facilities Included in the Baseline Forecast 

# Category Flow 
(AFY) Facility Name Nat Gas. 

Source 

 Baseline 
Electricity 

Use 
(kWh/year) 

Natural Gas 
Use – SCG 

(Therms/year) 

Natural Gas 
Use – Shell 

(Therms/year) 
GHG 

(MT/year) 

1 

Water 92,930 

Booster Pumping Plants SCG/Shell 12,700,000 1,090,000 475,000 9,600 
2 Storage -- 105,000 -- -- 30 
3 Wells -- Potable SCG 9,310,000 141,000 -- 3,500 
4 Wells -- Brackish -- 4,130,000 -- -- 1,200 
5 WTP (including Desalters) SCG 9,840,000 10,300 -- 2,900 
6 Brine Disposal -- 449,780 -- -- 130 
7 Water Miscellaneous -- 18,500 -- -- 5 
8 

Recycled 
Water 48,870 

Booster Pumping Plants SCG 10,900,000 243,000 -- 4,500 
9 Storage -- 260 -- -- 0.1 

10 Energy Dissipaters -- 33,400 -- -- 10 

11 Recycled Water -
Miscellaneous -- 1,770 -- -- 1 

12 

Wastewater 53,600 

Regional Water 
Reclamation Facilities SCG/Shell 39,600,000 2,280,000 1,970,000 23,900 

13 Sewage Lift Stations SCG 5,280,000 34,600 -- 1,700 

14 Wastewater – 
Miscellaneous -- 814,000 -- -- 230 

15 
Raw Water  

Booster Pumping Plants 1,990,000 -- -- 520 
16 Storage -- -- -- 0 
17 Wells -- -- -- 0 
18 

Admin -- 

HQ SCG/Shell 6,930,000 450,000 321,000 4,500 

19 Customer Service Call 
Center SCG 194,000 280 -- 60 

20 Admin -- Miscellaneous SCG -- 710 -- 4 
  Gallons/yr Diesel Gasoline Propane  

21 Fuel -- -- -- 74,300 227,000 670 2,800 
(1) Natural gas is purchased both from SCG and Shell, but natural gas volume used is recorded through SCG’s meter. The natural gas use shown on this table reflects 
the usage as provided on SCG invoices.   
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