 Residential & Commercial Sector

Strategy Name: Renewable Heating and Cooling with Geothermal Infrastructure 
Lead Staff Contact: Vivian Loftness, 412-268-1539
Summary: Pennsylvania’s rich water resources are not used to any extent as a strategic approach to reducing energy consumption and carbon emissions.  Water, however, is a superb energy carrier and, in geothermal heating and cooling, allows us to tap the renewable energy stored in the earth just below frost line.  According to the US Department of Energy, geothermal heating and cooling can save 30-60% over conventional combustion-based heating and electric chillers or air conditioners and can reduce carbon emissions by a similar amount.  

All of the historic towns and cities in the Commonwealth were founded on top of and adjacent to water resources.  Development of community-based (district) geothermal infrastructure (e.g., Warren PA municipal geothermal system) will support economic redevelopment while simultaneously reducing energy consumption and lowering carbon emissions.  Where district systems are not feasible, geothermal outfitting or retrofitting of individual buildings will provide similar benefits, for the near term and for a sustainable future.  
Other Involved Agencies:

Department of Community & Economic Development

Possible New Measure(s):  
1. Map/identify potential sources of water: unused old wells that would still be productive, water-filled mine tunnels, surface water, recycled gray water, sewage treatment plant effluent, retention basin storm water, harvested rainwater, and water from a subsurface aquifer

a. Consider ways in which overload on existing stormwater network might be eased by district HVAC loops

b. Consider ways in which co-located process water within a community might be integrated into district water loop system 

i. Develop/assist in developing community water resource database/diagrams
2. Loan/matching program for community-based infrastructure

3. Formation of regional/community electronic cooperatives to support infrastructure development (based on current USDA program that supports rural electric cooperatives for installation of geothermal systems).
Potential GHG Reductions: [Had only electricity conversion factor for carbon emissions at hand, so these estimates are based only on the fraction of heating and cooling energy assumed to be electricity and are therefore very conservative. All assumptions stated]
If 10% of conventional systems could be displaced/converted to geothermal heating and cooling, estimated carbon emissions reduction (based on 2006 energy consumption data from EIA State Energy Data System), would conservatively be:
Commercial Sector: 794,250 tons CO2/year 
Residential Sector: 89,335 tons CO2/year
Additional conversion/displacement in subsequent years would be additive.

Assumptions for commercial savings:

Based on the 2006 EIA State Energy Data System, annual energy consumption in Pennsylvania’s commercial sectors is 687.8 trillion BTUs or 201,525,400 MWH (source energy).
  Heating and cooling represent approximately 35% of that consumption (70.5 million MWH), and it is provided by a variety of fuels with a mix of carbon emissions coefficients.  For this calculation, one-half of that amount was assumed to be electricity (35.3 MWH) and the carbon emissions were calculated for that portion only since the US average conversion rate for electricity production is known.  Assuming that geothermal heating and cooling could replace 10% of the current technology, saving 45% of the associated heating and cooling electricity consumption (0.45 x 3.53 MWH) and that there are 0.5 tons of carbon emissions per MWH of heating and cooling electricity, then 794,250 tons CO2/year could conservatively be saved with this strategy.
Assumptions for residential savings:

Based on the 2006 EIA State Energy Data System, annual energy consumption in Pennsylvania’s residential buildings sectors is 912.6 trillion BTUs or 267,391,800 MWH (source energy)
  .  Approximately 45-50% of that consumption is energy for heating and cooling (120.3 million MWH) and it represents a variety of fuels, with a mix of carbon emissions coefficients.   For this calculation, only one-third of that amount was assumed to be electricity (39.7 million MWH) and the carbon emissions were calculated for that portion only since the average conversion rate for electricity production is known.  Assuming that 

geothermal heating and cooling could replace 10% of the current technology, saving 45% of the associated heating and cooling electricity consumption (0.45 x 3.97 MWH) and that there are 0.5 tons of carbon emissions per MWH of heating and cooling electricity, then 89,325 tons CO2/year could conservatively be saved with this strategy.

Economic Cost:

Implementation Steps:

Potential Overlap:
DCED Renewable Energy Program: Geothermal and Wind Projects (Jan. 2009)
Potential Complimentarity: Potential integration with DOE/Oak Ridge National Laboratory’s interest in extending/funding infrastructure for geothermal heating and cooling.  December 2008 report available at 
� � HYPERLINK "http://www.eia.doe.gov/emeu/states/hf.jsp?incfile=sep_sum/html/sum_btu_com.html" ��http://www.eia.doe.gov/emeu/states/hf.jsp?incfile=sep_sum/html/sum_btu_com.html� 


� � HYPERLINK "http://www.eia.doe.gov/emeu/states/hf.jsp?incfile=sep_sum/html/sum_btu_res.html" ��http://www.eia.doe.gov/emeu/states/hf.jsp?incfile=sep_sum/html/sum_btu_res.html�   





