	Work Plan Recommendation Summary

	

	General Information

	Work Plan No.
	RC 1-4

	Work Plan Name
	High Performance Building Standards

	Subcommittee
	Residential & Commercial

	Qualitative Assessment

	The qualitative assessment is used to capture information and considerations not accounted for in the scoring criteria.

	

	Setting high performance goals for new and existing buildings is the most cost effective GHG actions for the State of PA.  The subcommittee recommends combining LEED Silver goals with Energy Star goals for non-residential buildings and LEED Silver goals with HERS goals for residential buildings to ensure the highest energy savings in both building systems and in land-use and transportation.  These savings will be ongoing for with outstanding payback especially for public buildings and schools that intend to be in business for the next ten years as well as strengthening home equity for homeowners and yield substantial GHG savings.   
While the market may realize the benefits of energy conservation on its own, this is a policy driven action.  The technologies to achieve these goals are available now. The first 30-50% savings are easily doable and cost effective with a five year payback.  The next 30% will be tough unless the market growth ensures manufacturing growth and cost savings, especially for renewables that would be key to the achieving the highest 80% reductions.
For non-residential buildings cost effective available technology can achieve the first five year goals.  Changes in the market will be important to the next five years, but all signs are that these changes are occurring.  The accuracy of cost and savings are somewhat accurate given the track record in LEED and Energy Star, but savings are also dependent on occupant behavior, and costs are often subject to the market and design expertise.
The real challenge in residential standards for new construction is the separation of investor from the benefit, while standards for existing homes will have investment and gain in the same hands.  For both of these communities it will be imperative to have a change in financing to reflect mortgage plus energy, and to have clear labels of energy performance at point of sale. Cost effective available technology can achieve the first five year goals.  Changes in the market will be important to the next five years, but all signs are that these changes are occurring.  The accuracy of cost and savings are somewhat accurate given the track record of HERS, but savings are also dependent on occupant behavior, and costs are often subject to the market and design expertise.

Building renovations are labor intensive activities, with in state economic benefits.  The reduction of energy loads and mechanical conditioning operation have definite environmental benefits as well as health benefits through the upgrading of systems that are long overdue for improvements.
The subcommittee puts performance goals as the highest priorities.  The first three actions RC1-3 are prioritized based on ease of implementation, with state and local government buildings first, public schools second, and private commercial buildings third.  However, both 1 and 2 will require the commitment of public funds, albeit with excellent payback, while 3 is a mandate for private investment.  RC will not require the commitment of public funds except for residences of families below the poverty line, albeit with excellent payback.

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	Measure of Cost Effectiveness ($/tCO2e):
	-$8.0 

	Average Total Score:
	

	Subcommittee Recommendation to the CCAC                                                          
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	Work Plan Recommendation Summary

	

	General Information

	Work Plan No.
	RC 5

	Work Plan Name
	Commissioning Buildings

	Subcommittee
	Residential & Commercial

	Qualitative Assessment

	The qualitative assessment is used to capture information and considerations not accounted for in the scoring criteria.

	

	Commissioning Existing and New Buildings should be state law, for both the health and comfort of building occupants and for the guaranteed energy savings.  HVAC retro-commissioning efforts in existing buildings consistently reveal over 10% energy savings with 1-2 year paybacks, given the age and poor maintenance of systems due to consistent maintenance under-funding.

The technologies to achieve these goals are available now, however the commissioning workforce is not. This will be a significant job growth opportunity with excellent payback for both the public and private sector.

The real challenge for commissioning is the trained workforce, especially given the diversity of installed HVAC, lighting and electrical systems. The accuracy of cost and savings are accurate given the track record.

Building commissioning is labor intensive, with in-state job benefits.  The reduction of energy loads and mechanical conditioning operation have definite environmental benefits as well as health benefits through the upgrading of systems that are long overdue for improvements.

This Action Plan may be considered redundant with High Performance Building Standards Action Plans, in which commissioning would very likely be undertaken to meet the annual goal increases.  However, National energy reduction mandates have not often been met since the building community was unclear on critical steps to undertake in the near term. RC5 is a critical step in achieving timely building energy reductions.

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	Measure of Cost Effectiveness ($/tCO2e):
	- $0.40 

	Average Total Score:
	

	Subcommittee Recommendation to the CCAC                                                          
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	 X
	Date of Recommendation:
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	Work Plan Recommendation Summary

	

	General Information

	Work Plan No.
	RC 6

	Work Plan Name
	Re-Light PA

	Subcommittee
	Residential & Commercial

	Qualitative Assessment

	The qualitative assessment is used to capture information and considerations not accounted for in the scoring criteria.

	

	This Action Plan has 7 sub-recommendations and each action has outstanding GHG reduction potential and economic potential.  Lighting energy is 10% of all national and state electricity use, and conservation often with improved lighting quality is technically straightforward and economically viable.

The technologies to achieve these goals are available now, however replacing lighting in commercial buildings often suggests ceiling replacement as well, and the effective use of daylight must be accomplished without glare or overheating.

The State of PA has a manufacturing community that will benefit from this action (fixtures, blinds, controllers, ceilings) and the potential for industrial growth; building engineering and unions will also benefit from this action plan.  The payback is typically 3-5 years for the building owner, with immediate energy benefits to the State.

Existing lighting is often too bright for computer work, too dim in areas of safety, and old enough to still contain magnetic ballasts that buzz and contain PCBs, both health concerns. Relighting PA will measurably improve these conditions for productivity, safety and health benefits.

This Action Plan may be considered redundant with High Performance Building Standards Action Plans, in which lighting retrofits would very likely be undertaken to meet the annual goal increases.  However, National energy reduction mandates have not often been met since the building community was unclear on critical steps to undertake in the near term. RC6 is a critical step in achieving timely building energy reductions.

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	Measure of Cost Effectiveness ($/tCO2e):
	- $64 

	Average Total Score:
	

	Subcommittee Recommendation to the CCAC                                                          

	

	 
	YES
	 X
	Date of Recommendation:

06/25/09
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	Work Plan Recommendation Summary

	

	General Information

	Work Plan No.
	RC 7

	Work Plan Name
	Re-Roof PA

	Subcommittee
	Residential & Commercial

	Qualitative Assessment

	The qualitative assessment is used to capture information and considerations not accounted for in the scoring criteria.

	

	This action plan has three alternative considerations - light colored highly insulated roofs with excellent payback and very manageable costs; green roofs with high costs but measurable benefits in reducing heat island effect and offering carbon sequestration as well as major aesthetic advantages; and photovoltaic roofs with the highest cost but obvious benefits as a distributed energy source. All three should be considered, in addition to solar hot water systems, to advance the States competitiveness.

Buildings have a natural cycle for re-roofing in the order of 20-25 years, meaning that 4-5% of PA roofs are in the process of selecting new roof materials.  This Action Plan has three alternative considerations - light colored highly insulated roofs with excellent payback and very manageable costs; green roofs with high costs but measurable benefits in reducing heat island effect and offering carbon sequestration as well as major aesthetic advantages; and photovoltaic roofs with the highest cost but obvious benefits as a distributed energy source. The differences in these three alternatives make the selection of a single score difficult.

Roofs have a natural cycle of replacement and hence are excellent opportunities for innovation that achieves GHG gains or new energy sources.

The opportunity to replace roofs with integral solar photovoltaic and solar domestic hot water systems is a growth area for both manufacturing and installers.  PA should take a lead in this area.  At a very minimum, well-insulated, highly reflective roofs (need not be light colored) should be mandated.

This Action Plan has three alternative considerations - light colored highly insulated roofs with excellent payback and very manageable costs; green roofs with high costs but measurable benefits in reducing heat island effect and offering carbon sequestration as well as major aesthetic advantages; and photovoltaic roofs with the highest cost but obvious benefits as a distributed energy source. All three should be considered, in addition to solar hot water systems, to advance the States competitiveness.

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	Measure of Cost Effectiveness ($/tCO2e):
	$327 

	Average Total Score:
	

	Subcommittee Recommendation to the CCAC                                                          
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	 X
	Date of Recommendation:
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	Work Plan Recommendation Summary

	

	General Information

	Work Plan No.
	RC 8

	Work Plan Name
	Appliance Standards

	Subcommittee
	Residential & Commercial

	Qualitative Assessment

	The qualitative assessment is used to capture information and considerations not accounted for in the scoring criteria.

	

	This Action Plan fills the gap between appliances and equipment that is covered under Energy Star and other appliances that consume substantial amounts of electricity for which quality differences matter.  Appliance Standards are cost effective ways to achieve GHG and energy savings for consumers.  Often first cost is not affected for the consumer, while long term running costs are reduced.  PA should adopt all CA appliance standards that are issued above and beyond Energy Star.  In addition, the State should consider further incentives to urge consumers to buy the most energy efficient appliances (significant delta even within energy star rated appliances).

This has some impact on retail choices, especially at the low cost end, but national commitments are emerging and PA should be in the forefront of demand for these appliances and equipment.

Appliances have a natural cycle of replacement and hence are excellent opportunities for innovation that achieves GHG gains and consumer energy savings.

Appliance replacement with energy efficient and long life choices will reduce waste.

Appliance and Equipment Standards are cost effective ways to achieve GHG and energy savings for consumers.  PA should adopt all CA appliance standards that are issued above and beyond Energy Star.  In addition, the State should consider further incentives to urge consumers to buy the most energy efficient appliances and equipment (significant delta even within energy star rated appliances).

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	Measure of Cost Effectiveness ($/tCO2e):
	- $36

	Average Total Score:
	

	Subcommittee Recommendation to the CCAC                                                          
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	 X
	Date of Recommendation:

06/25/09
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	Work Plan Recommendation Summary

	

	General Information

	Work Plan No.
	RC 9

	Work Plan Name
	Geothermal Heating & Cooling

	Subcommittee
	Residential & Commercial

	Qualitative Assessment

	The qualitative assessment is used to capture information and considerations not accounted for in the scoring criteria.

	

	This Action Plan addresses two approaches to geothermal heating and cooling: ground source heat pumps that would provide adequate conditioned water for heating and cooling individual residential and commercial buildings; and geothermal loops that would provide infrastructures for entire communities of heating and cooling requirements including load balancing benefits.  Both of these offer significant commercial potential for the State of PA.

PA is a prime state for using geothermal energies for heating and cooling both with GSHP and with geothermal loops, however industry and labor growth is needed.

First cost intensive compared to the alternative, however GSHPs provide good alternatives to the addition of new AC in homes, changing the economics.

New industry growth area for PA. Economic benefit for building owners in reduced energy costs if first cost incentives exist, or reductions in installer costs.

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	Measure of Cost Effectiveness ($/tCO2e):
	$158

	Average Total Score:
	

	Subcommittee Recommendation to the CCAC                                                          

	

	 
	YES
	 X
	Date of Recommendation:

06/25/09

	
	NO
	 
	


	Work Plan Recommendation Summary

	

	General Information

	Work Plan No.
	RC 10

	Work Plan Name
	DSM - Natural Gas

	Subcommittee
	Residential & Commercial

	Qualitative Assessment

	The qualitative assessment is used to capture information and considerations not accounted for in the scoring criteria.

	

	Demand side management of natural gas appliances and equipment in residential and commercial buildings offer excellent GHG reduction potential and excellent cost savings.  This is especially important since aging equipment may be subject to replacement by electric alternatives which would increase PA electricity use and commensurate GHGs.
The technologies to achieve these goals are available now.
The real challenge for demand-side management (DSM) of gas equipment is upfront cost to the building owners.  Federal and state incentives may significantly reduce this challenge, although many home owners do not have the ready cash. It may be imperative for utility sponsored retrofits with pre-certified installers and constant fuel bills until the DSM is paid for.  
Replacement of gas appliances and equipment have health benefits as well since older equipment is more subject to fumes and leakage in occupied spaces. Homes may also benefit from appropriately matched equipment sizing to the load, ensuring adequate temperatures are met, and reducing 'cycling'.
The GHG and energy cost savings benefits are excellent, but the upfront cost implications must be addressed through utility programs.

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	Measure of Cost Effectiveness ($/tCO2e):
	-$6

	Average Total Score:
	

	Subcommittee Recommendation to the CCAC                                                          
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	 X
	Date of Recommendation:
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	Work Plan Recommendation Summary

	

	General Information

	Work Plan No.
	RC 11

	Work Plan Name
	Conservation & Fuel Switching for Heating Oil

	Subcommittee
	Residential & Commercial

	Qualitative Assessment

	The qualitative assessment is used to capture information and considerations not accounted for in the scoring criteria.

	

	Demand side management of heating oil appliances and equipment in residential and commercial buildings offer excellent GHG reduction potential and excellent cost savings.  This is especially important since aging equipment may be subject to replacement by electric alternatives which would increase PA electricity use and commensurate GHGs.
The technologies to achieve these goals are available now.
The real challenge for demand-side management (DSM) of heating oil equipment is upfront cost to the building owners.  Federal and state incentives may significantly reduce this challenge, although many home owners do not have the ready cash. It may be imperative for utility sponsored retrofits with pre-certified installers and constant fuel bills until the DSM is paid for.  
Replacement of heating oil appliances and equipment have health benefits as well since older equipment is more subject to fumes and leakage in occupied spaces. Homes may also benefit from appropriately matched equipment sizing to the load, ensuring adequate temperatures are met, and reducing 'cycling'.
The GHG and energy cost savings benefits are excellent, but the upfront cost implications must be addressed through utility programs.

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	Measure of Cost Effectiveness ($/tCO2e):
	-$4

	Average Total Score:
	

	Subcommittee Recommendation to the CCAC                                                          

	

	 
	YES
	 X
	Date of Recommendation:

06/25/09
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	Work Plan Recommendation Summary

	

	General Information

	Work Plan No.
	RC 12

	Work Plan Name
	DSM - Electricity

	Subcommittee
	Residential & Commercial

	Qualitative Assessment

	The qualitative assessment is used to capture information and considerations not accounted for in the scoring criteria.

	

	Demand side management of electric appliances and equipment in residential and commercial buildings offer excellent GHG reduction potential and excellent cost savings.  
The technologies to achieve these goals are available now.
In addition to behavioral changes and technology to reduce standby loads with only educational costs, aging equipment due for replacement ensures the economic viability of DSM efforts.
There may not be significant externalities for electric DSM.
DSM of electric appliances and equipment, behavioral changes and technology improvements to reduce stand by and parasitic loads makes excellent economic and environmental sense.

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	Measure of Cost Effectiveness ($/tCO2e):
	$3

	Average Total Score:
	

	Subcommittee Recommendation to the CCAC                                                          

	

	 
	YES
	 X
	Date of Recommendation:

06/25/09

	
	NO
	 
	


	Work Plan Recommendation Summary

	

	General Information

	Work Plan No.
	RC 13

	Work Plan Name
	DSM - Water

	Subcommittee
	Residential & Commercial

	Qualitative Assessment

	The qualitative assessment is used to capture information and considerations not accounted for in the scoring criteria.

	

	Water use contributes 4% of all electric demand, for processing and pumping energy.  Water conservation in the areas of greatest use - landscape irrigation, toilets, faucets and washing machines, offers measurable GHG benefits at low costs especially given the natural cycles of replacement.

Between 1950 and 2000, the U.S. population nearly doubled. However, in that same period, public demand for water more than tripled. American public water supply and treatment consume approximately 56 billion kilowatt-hours per year. If one out of every 100 American homes retrofitted with water-efficient fixtures, 100 million kilowatt-hours of electricity would be saved each year. (Source: EPA WaterSense Program - website accessed 06/10/09)

The technologies to achieve these goals are available now.  Water conservation and water reuse technologies have infiltrated the market, public perspective, and government policy. While the products marketed to the public are recognizable, technologies are strongly supported by policy across all levels of government.

The major barrier to water conservation is the upfront cost of replacing fixtures.  While low-flow faucets have very low costs, low water consumption toilets and washers, as well as rain barrels have first costs and installation costs that are often prohibitive for building owners and renters.  Utility-based programs are needed to ensure certified installers, carefully specified fixtures, and financing, with water cost savings to pay for the program. Dry states such as California offer excellent precedent.

The average household spends as much as $500 per year on its water and sewer bill. If all U.S. households installed water-efficient appliances, the U. S. could save more than 3 trillion gallons of water and more than $18 billion dollars per year. (Source: EPA WaterSense Program - website accessed 06/10/09)  While a significant portion of water conservation and reuse technologies are affordable to most, legislation could provide financial assistance and incentives.

While water is not scarce in PA, there are periods of drought and significant processing costs to providing potable water.  Water conservation will ensure that water is available for the highest and best use.  Water conservation and water reuse encourages economic development and benefits the environment.  Water conservation reduces water costs for building owners and renters; benefits that can pay for the retrofit actions.  The cost savings borne out of water conservation and reuse frees up opportunity costs and may provide a higher quality of life for some individuals. In addition, reusing water where potable is not needed reduces demand and the associated energy needs.

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	Measure of Cost Effectiveness ($/tCO2e):
	-$1,944

	Average Total Score:
	

	Subcommittee Recommendation to the CCAC                                                          
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