Attachment 2:  Energy intensity calculation

energy intensity calculation
The City of Wasco used the following steps to calculate the Energy Intensity (EI), or the energy embedded in the water saved by replacing sod with synthetic turf.
1. We determined we can save 10.5 MG of water over one year by replacing sod with synthetic turf.  This quantity was based on the amount of water the City is saving for a similar turf retrofit project already in place in another part of Wasco.

2. We determined the average amount the City pays to PG&E for energy over a 12 month period by dividing the total monthly PG&E bill for each well ($478,413.30) by the total MG of water produced each month by all the wells (1,534.4 MG).  This gave us $311.7918 per MG.  (See attached spreadsheet for details).
· $478,413.30/1,534.4 MG = $311.7918/MG

3. We multiplied the amount of water to be saved (10.5 MG) by the average energy cost per MG of water ($311.7918).  This resulted in $3,273.814 as the cost to produce 10.5 MG of water.

· 10.5 MG x $311.7918/MG = $3,273.814

4. The next step was to determine the proportion of water produced by the wells that will be saved by the project.  The water to irrigate the sod along Filburn Avenue is supplied by water produced from all the City’s wells, so we looked at the energy cost for a well with a medium-sized pump (150 hp).  (The pumps on the City’s wells range from 100 hp to 300 hp).  Electricity costs in September 2014 for well 11 totaled $13,203.16 (see attached copy of the bill).  The cost to produce 10.5 MG of water ($3,273.814) was divided by the electrical charges for September ($13,203.16).  This resulted in 0.248, or 24.8% of the monthly energy cost that can be saved by swapping sod for synthetic turf.
· $3,273.814/$13,203.16 = 0.248 x 100 = 24.8%

5. Finally, we multiplied the average daily kWh used by well 11 per day in September (2890.63 kWh/day) by 24.8%.  This resulted in 716.8762 kWh to produce 10.5 MG of water.  To find the number of kWh per MG, we divided 716.8762kWh by 10.5 MG.  This resulted in 68.2739 kWh per MG as the Energy Intensity (EI) of the water saved.
· 2890.63 kWh x 24.8% = 716.8762 kWh

· 716.8762 kWh/10.5 MG = 68.2739 kWh/MG
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