Assumptions and methodologies

The project area consists only of three water systems and private wells. There are no sewage or treatment systems. Therefore the only water savings within the project area systems come from reducing production needs. 

Water savings were calculated as follows on the Water Savings Calculations sheet of the document Att2_WE14_SEMCU_WEGHG_2of5. The project area was divided into four groups based on service well systems: MD 10-A, MD 95, SA 19, and Private Household Wells. Water savings from the project was calculated for each group with the following assumptions and sources. The categories below detail the column entries in the Water Savings Calculations sheet of the document Att2_WE14_SEMCU_WEGHG_2of5.

Number of residences = 4173 Total, broken into 4 groups: (4096 = USPS number of residential addresses in 93636 zip code, which encompasses the project area) + (77 commercial users. Commercial data are treated as residences, with source data of commercial rate players coming from the document Att2_WE14_SEMCU_WEGHG_4of5.

People (per residence) = 3: Average household size, http://www.city-data.com/city/Bonadelle-Ranchos-Madera-Ranchos-California.html

# of units = Number of items to be replaced based per two-bathroom home.
· Kitchen aerators = 1 
· Bath faucet aerators = 2
· Shower heads = 2

Std-flow (gpm) (standard flow rate) = 2.2 gpm: This rate given in gallons per minute (gpm) for faucets and showerheads is the standard rate found on the EPA website, WaterSense page: http://www.epa.gov/WaterSense/products.

Low-flow (low flow rate) = 1.5 gpm: This flow rate is from the product specifications, found in the attachment Att2_WE14_SEMCU_WEGHG_4of5.

Minutes/day = 3 minutes for bath faucets, 8 minutes for showers, 2 minutes for kitchen faucet, all estimates are per user: The LEED Project Estimator tool gives average use rates which were used in bathroom faucet and shower calculations. 

The LEED tool cites a kitchen faucet estimate of 5 minutes per day. The Portland Water Bureau cites an average use of 8 minutes per day per any household faucet. Our figure of 2 minutes per day per user gives 6 minutes per day for the kitchen sink. 
LEED tool: http://www.deltafaucet.com/shopping-tools/buying-guides/responsible-resourceful/green-tools.html
Portland Water Bureau: http://www.portlandoregon.gov/water/article/305150 

Days/year = 365

STD Use MGPY = Standard flow rate given in million gallons per year. Formula = (residences x people x (standard flow rate x minutes per day) x days per year)/1,000,000

L-F Use MGPY = Low-flow fixture water use in million gallons per year. Formula = (residences x people x (low-flow rate x minutes per day) x days per year)/1,000,000

Leak Rate = 15%, 10%

We estimate the leak rate in the MD 10 A system to be at least 15% based on the following facts:
· 50-year old system built sometime in the early 1960’s
· Thin wall, stainless steel pipes
· DWR estimates on website stating California average loss of 10%, and a range of 30% - 5%. (http://www.water.ca.gov/wateruseefficiency/leak/)
· Consumer complaint reports of leaks and breaks inside of MD 10 A that increase from 2 in 1997, to 12 2006. (Att2_WE14_SEMCU_WEGHG_4of5, table 1.1)
We estimate an average leak rate in the SA 19 A system, also built sometime in the early 1960’s, to be 10% based on the DWR estimate cited above.

Savings MGPY = Water savings from the project in million gallons per year was calculated by subtracting the low-flow water use from the standard water use. Formula = (STD Use MGPY – L-F Use MGPY) 

For MD 10-A and SA 19 systems, formula = (STD Use MGPY – L-F Use MGPY) x Leak Rate.

Water and Power Summary sheet

The top of the Water and Power Summary sheet contains the baseline water production for the 3 water systems and private residence well group. 

Baseline water production data provided by County and entered by system in MGPY. From this figure, average gallons per house, per day was calculated as follows = ((system MGPY/365)/residences) x1000000. 
Baseline water production from County: Att2_WE12_SEMCU_WEGHG_4of5

To calculate the MPGY for the private residences, the average daily use of the three systems were multiplied by 365 days and the number of private wells, and then divided by 1,000,000: systems’ average daily gallons per residence x 365 x private wells/1000000

[bookmark: _GoBack]To calculate average energy use across the 3 systems and private residences, the average kWh/MG was calculated for 3 wells from MD 10 A. This average was used for MD 95, SA 19, and private residences. This figure was used for the average system EI. Energy use data: Att2_WE14_SEMCU_WEGHG_5of5
