Utilities, Residential & Commercial Sector

Strategy Name: Water Energy Nexus
Lead Staff Contact: Vivian Loftness, 412-268-1539
Summary: Water supply, distribution and treatment account for approximately 4% of national energy consumption.  Water demand tends to peak in the same diurnal profile as energy demand thereby increasing the need for pumping during peak energy periods and consequently increasing the need for less efficient electricity generators to enter the market to supply energy.  These tend to be high green house gas emitting thermal peaking stations driven by coal, diesel, oil or gas. During the off-peak night periods a greater proportion of energy production comes from base-load plants with lower green house gas emission.  Shifting energy use from peak to off peak therefore can reduce the green house gas foot print of a water or wastewater utility with environmental benefits in addition to cost savings achieved by purchasing cheaper energy.

If Pennsylvania’s energy consumption for water supply, distribution and treatment is similar to the national percentage, that’s 46,094,760 MWh
 (about 75-85% of that is electricity).  Additional energy is used for domestic hot water; approximately 10%-of commercial building energy use and 15% of residential energy use.  Associated carbon emissions are at least 20 million tons CO2
.  In Pennsylvania’s water-rich environment, water conservation is not considered a high priority, yet reduced water consumption and increased efficiency in technologies for DHW and for water supply and treatment can be a significant source of carbon emissions reduction.  
Other Involved Agencies:

Public Utilities Commission
Possible New Measure(s):  
Utility Incentives
Water agency specific technologies - increased storage, water parameter sensors and controls, utility demand reduction incentives

Conservation Credits

Water saving measures that also save energy, with credit for both 
Water Customer Demand Response 

For at least some State utilities, residential customers are billed a minimum of 1,000 gallons/month regardless of consumption, which is a disincentive for conservation.  Pilot-test Time of Use water meters; and develop, implement and analyze effectiveness of  Time of Use water tariffs in shifting demand.
Energy Impacts -

Address energy impacts and costs of new and existing water regulations.  
Consider energy impact and costs of supplying water for new development. 
Address energy requirements and costs of new/additional water supplies.   
Customer Programs/Incentives
Residential plumbing retrofits 

System audits, leak detection and repair

Large landscape conservation 

Rebates for high efficiency washing machine and.heat pump water heaters

Public information

School education

Waste Water Prohibition (e.g., single pass car washes)

Potential GHG Reductions:

Assuming average CO2 emission rate for electricity production is about 0.5 tons per MWH, water supply, distribution and treatment alone account for 20 million tons of CO2 per year.  Case studies document a 6-11% energy reduction for increased pump efficiency alone.  If a combination of reduced water consumption and increased efficiency in supply, distribution and treatment could produce a 15%-18% reduction of electricity consumption, an annual State reduction of 3 ─ 3.6 million tons CO2 is possible for improvements in water supply, distribution and treatment.  
CO2 emissions reductions for reduced consumption of energy for DHW not yet estimated.

Economic Cost:

Implementation Steps:

Potential Overlap:
� Estimate of energy consumption for this sector from 2002 EPRI report.  Discussion of water demand cycle from Bunn, S, 2008, “Greenhouse Gas Reduction as an Additional Benefit of Optimal Pump Scheduling for Water Utilties.” 


� Source: � HYPERLINK "http://tonto.eia.doe.gov/state/state_energy_profiles.cfm?sid=PA" ��http://tonto.eia.doe.gov/state/state_energy_profiles.cfm?sid=PA�  EIA shows 3,933 trillion BTUs total energy consumption for the state.


� This is based on 0.5 tons carbon emissions per MWH of electricity, and using 80% of the 46,094,760 MWh for water supply, distribution and treatment.  Emissions associated with DHW energy is not included.





