The Energy Coalition: Water Energy Grant – WEGHG Assumptions
Attachment 2 – Assumptions and Calculations for WHGHG Spreadsheet

The majority of energy and water savings estimates, as well as energy intensity of water, are derived from TEC, CLEAResult, and WSO prior experience. For each category of savings information, the TEC Team opted for conservative estimates that would not overstate potential savings; it is entirely possible to save significantly more water, energy, and GHG emissions with the same program design depending on the specific participants’ energy and water leakage profiles. The Team will undertake every effort to recruit agencies with high energy intensity, high potential for energy savings, and high water leakage. In cases of high energy savings potential but low leakage (or the inverse), the program may focus on only the water or energy savings opportunities with that agency, reducing project costs accordingly. This may result in working with a slightly higher number of agencies, but focusing on either energy or water depending on the best opportunities for each.

Water Savings Assumptions

The project estimates are based on averages across typical agencies, with variances by size (defined as small/medium/large based on number of service connections, which impacts each agency’s annual water deliveries).

Existing Baseline:
· Small systems: Estimated to deliver up to 4.5 MG/day, the team selected a middle range of 3MGD or 1,095 MG/year.
· Medium size systems (serving populations up to about 120,000): Estimated to deliver in the range of 5-9MGD, team selected a middle range of 6 MGD, or 2,190 MG/year.
· Large systems: The range can be variable, with possible ranges of 9 MGD to double that size, but there are a limited number of very large systems, and 10 MGD, or 3,650 MG/year was chosen as representative of the types of agencies the Team expects to recruit to the program and in keeping with program goals and costs.

Water Savings Assumptions:
Water savings are premised on identifying and repairing leakage in the distribution system; not included are additional water reductions due to pressure management. The budget and WEGHG spreadsheet takes a very conservative approach, assuming a low average level of distribution system leakage for California (0.5MG/mile of distribution system). The specific savings estimates are based on the following:
· Small systems: Average of 45 miles of distribution system; survey leakage in 100% of the system; identify low level of leakage (0.5MG/mile); repair leaks for 80% of leakage found
· Medium size systems: Average of 246 miles of distribution system; survey leakage in 75% of the system; identify low level of leakage (0.5MG/mile); repair leaks for 80% of leakage found
· Large systems: Average of 493 miles of distribution system; survey leakage in 50% of the system; identify low level of leakage (0.5MG/mile); repair leaks for 80% of leakage found


Useful Life
For all the projects, the Team applied a conservative 5-year lifetime to all measures. In most cases, the actual energy upgrades will have lifetimes of 12-20 years. The team applies this lifetime to water savings given the fact that leak detection and repair should be an ongoing process, and repairing leaks one year will not prevent future leaks.

Energy Savings Assumptions

Direct Energy
The Team applied actual energy audit findings for 12 water agencies in Southern California conducted in 2014 through The Energy Network (TEN) to the energy savings assumptions. Energy efficiency opportunities identified ranged from an average of 270,152 kWh/year for small water treatment facilities; 1,289,483 kWh/year for mid-size water and wastewater facilities; and 2,094,446 kWh in energy efficiency opportunity for larger water/wastewater facilities. Again taking a conservative approach, the Team only claimed 50% of these savings for project direct energy savings opportunities, in case water agencies are not willing to commit to some of the higher-cost upgrades.

Embedded Energy – Leak Repair
CLEAResult (with WSO) is in the process of finalizing a strategic plan for Southern California Edison (SCE) addressing energy savings associated with leak detection and repair in California water agencies. As part of this plan development, the project team analyzed the energy efficiency potential and energy intensity specific to energy in water distribution systems in Southern California. The energy intensity for treated groundwater averaged 1,852 kWh/MG for Southern California agencies, but average energy intensity for all sources was 440 kWh/MG. As part of the screening for good candidates participants, the Team will seek agencies that rely on a high percentage of groundwater (or imported water from energy intensive sources) to achieve this level of embedded energy.

Embedded Energy – Imported Water
The team provided a much more conservative estimate for embedded energy in imported water than provided in the DWR PSP for many of the pumping plants. The team referenced a 2008 study conducted by the California Sustainability Alliance about The Role of Recycled Water in Energy Efficiency and Greenhouse Gas Reduction estimated the average energy intensity of treated imported water purchases from Metropolitan Water District of Southern California (MWD) at 85 kWh/AF.

Percentage of Water Imported 

As part of the same SCE analysis, CLEAResult conducted informal focus groups and meetings with a number of water agencies. Among other topics, they provided information on the sources of water. There is a high degree of variability from system to system, so the specific savings will be adjusted on a per-project basis. For purposes of providing conservative estimates, the team estimated that all systems have an average of 20% imported water. 
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