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1.  Overview

Under the direction of DEP, the Center for Clean Air Policy (CCAP) developed a set of primary and secondary criteria for assessing and prioritizing GHG measures in advance of the second Stakeholder meeting on December 17th, 2003.  The two primary criteria are the potential GHG reduction by 2020, and the cost effectiveness of these reductions.  This list of criteria can be found in Section 2 of this document.

CCAP also developed an extensive list of Greenhouse Gas Reduction options for Maine, in advance of the December 17th meeting.  Options that were popular choices in other states, or potentially high Maine GHG reduction options, or both, were denoted with a * by CCAP.  At the 12/17 meeting, the Stakeholder Advisory Group reviewed and commented on the list of options.  This Buildings, Facilities, and Manufacturing list of options can be found in Section 3 of this document.

CCAP then took this revised list of priority options, and developed preliminary GHG savings and cost estimates (see Section 4) for the priority measures identified from the 12/17 meeting.  To accompany the preliminary GHG savings and cost estimates, CCAP created a BFM assumptions document to identify underlying data sources and assumptions, as well areas where additional information is needed (Section 5).

2. Proposed Criteria for Assessing and Prioritizing GHG Measures 

PRIMARY CRITERIA
Indicators that would be assessed by CCAP to the extent possible using the best available data for each option.

GHG Impact 
Total annual GHG’s reduced in relevant target years in carbon equivalents. This is typically expressed as an average annual level of projected MMTCE reduction in a given year beyond baseline emissions. GHG impacts must be quantified in order to aggregate measures toward a numerical target.

Cost-Effectiveness 
Direct net cost divided by the GHG impact (expressed in dollars per metric ton of carbon equivalent) and is typically expressed in a given year as an average annual value over the life of the action. Costs may be expressed as a range.

SECONDARY CRITERIA
Indicators that would be assessed by CCAP, the Working Groups, or both when relevant for a particular option using best available data. These impacts may not be readily quantifiable.

Ancillary Environmental Impacts 
Environmental impacts other than GHG emissions reductions, including public health and ecosystem impacts from changes in air quality or other environmental indicators. These impacts may not be readily quantifiable.

Ancillary Economic Impacts 
Economic impacts other than direct costs or benefits of GHG reduction actions (e.g. economic development, cost savings for other actions). These impacts may not be readily quantifiable.

Equity Effects 
Measure disproportionately affects a population, sector or a region of the state or affects the state’s competitive position relative to other states. These impacts may not be readily quantifiable.

Public and Political Support/Concern 
Expected support and or concern from the general public and from policymakers. These impacts may not be readily quantifiable.

Feasibility 
Ease of implementation and administration by implementing parties. These impacts may not be readily quantifiable.

Compatibility 
Measure reinforces or enhances the effectiveness of other policy programs, or is required for other measures to work. These impacts may not be readily quantifiable.

Transferability to Other States/Nationally
Ease of duplication of measure in other states and or national and international policies. These impacts may not be readily quantifiable.

3. Potential B,F&M GHG Reduction Opportunities –Edited 12-17-03

The following notation was used in the table below:

· *Options that were popular choices in other states, potentially high Maine GHG reduction options, or both (originally denoted by CCAP, reviewed by Stakeholders

· *?  For *’d options to which at least one member of the Stakeholder Advisory Group expressed uncertainty about it being important in Maine

· *! For options not previously marked with a *, which at least one member of the Stakeholder Advisory Group thought should be a priority

· Some additional comments from stakeholders are highlighted in the list



Residential Sector GHG Reduction Opportunities

1
Improve Energy Efficiency (EE) of Appliances

1.1
*Energy Efficiency Appliance Standards - For appliances not covered under federal standards, the state can set minimum levels of efficiency for specific appliances.

1.2
Tax Incentives for EE Appliances

1.3
Discounts/Rebates on Energy Star Products

1.4
Contractor Education: Proper sizing of HVAC – Proper sizing of air ducts and other components of heating, ventilation and air conditioning systems can significantly reduce the size and energy requirements of furnaces and air conditioning units.

1.5
Consumer Education:  Selection, Alternate appliance choices – Educate consumers about the lifetime savings achieved over appliance lifetime by appliances that consume less energy.

1.6
Bulk Purchasing Program - Bulk procurement can reduce the cost of energy efficient appliances or renewable technologies.

1.7
Promote Appliance Recycling

1.7.a
Appliance recycling pick-up program – Program to collect and recycle old residential appliances, rather than send them to junkyards/landfills.

1.7.b
Reduce secondary market for used appliances – Create incentives for residential customers to discard old appliances when new ones are purchased, rather than selling the old appliance or running both the new and old appliance (e.g. air conditioners or refrigerators).  Other states have offered a “bounty” rebate to residents who buy a new window AC unit and turn in the old unit to the state for disposal.

2
Incentives to Technology Providers

2.1
R&D

2.2
Incentives to manufacturers (regional) –Cross cutting for all GHG sectors

3
Improve EE and Sustainable Design of Buildings

3.1
*Improved Building Codes (revisit every 3 years) - Require buildings to meet the most recent Energy Code efficiency/performance standards established by the International Code Council. (Avoid conflict with Rehab code)

3.2
*!Training (builders, code officials, architects etc.) and Enforcement of Building Codes

3.3
EPA Energy Star Homes - This program provides rebates for the purchase of newly constructed homes meeting higher efficiency standards established by the U.S. EPA and DOE Energy Star Program.

3.4
*!Voluntary Green Building Design Standards – Create voluntary high efficiency and sustainable building standards (recycled material, low VOC content, low embodied energy construction materials, etc.) that builders can follow.  Buildings meeting the standards can have a “seal of approval” or other type of recognition (e.g., LEED).

3.5
Mandatory "Green" Standards for New Construction/ Renovations

3.6
*Energy Efficiency Mortgages - Energy Efficient Mortgages allow purchasers to borrow a larger mortgage when purchasing an Energy Star home.  Energy Improvement Mortgages allow owners to borrow money for energy efficiency improvements on their homes, or to upgrade the energy efficiency of a home before purchasing.

3.7
Financial incentives for contractors, builders, homeowners

3.8
Increased marketing of existing programs

3.9
White Roofs and Rooftop Gardens – Reflect sunlight and shade roofs to reduce air conditioning energy requirements.

3.10
Landscaping – Well-planned landscaping with trees for shade and evergreens/hedges to block wind reduce a building’s heating and cooling requirements.

3.11
*Education to homeowners – Educate homeowners energy efficiency and sustainable design retrofits, renovations and new construction options.

4
Improve Energy Management

4.1
Energy Audits – Assess a home’s energy use, and areas where energy is being wasted.

4.1.a
Weatherization

4.1.b
Blower door testing

4.2
Training of Building Operators

4.3
Efficient Use of Oil and Gas

4.3.a
Improve building envelope – windows, insulation, etc.

4.3.b
*Heating 

4.3.c
DHW

4.3.d
Cooking

4.3.e
Pumping well water

4.3.f
Fuel Switching to less carbon-intensive fuels

4.4
Efficient Use of Electricity

4.5
*Educate residents/ public/ children 

4.5.a
Marketing Programs

4.5.b
Introduce in School Curriculum 

4.6
Advanced metering – Provides real or near real-time electricity consumption data.  Combined with time-of-use rates, creates incentive for residential electricity load management and conservation.

4.7
Load Management – With advanced meters and time-of-use rates in place, residential electricity customers can manage their energy use to reduce consumption during peak daytime rates, thereby saving money.

4.8
Time-of-Use (TOU) Rates – Time-of-use rates for electricity, a market mechanism charging customers more during daytime peak periods and less during off-peak periods.  Provides incentive for residential customers to save money by shifting some energy consuming tasks (such as laundry) to off-peak periods.


See also "Comprehensive Programs" 



Commercial Sector GHG Reduction Opportunities

1
Improve Energy Efficiency (EE) of Equipment and Appliances

1.1
*EE Equipment and Appliance Standards - For appliances not covered under federal standards, the state can set minimum levels of efficiency for specific appliances.

1.2
Tax Incentives for EE Equipment and Appliances

1.3
Discounts on Energy Star Products

1.4
Bulk Purchasing Program - Bulk procurement can reduce the cost of energy efficient appliances or renewable technologies.

2
Energy Efficient Buildings

2.1
*Improved Building Codes - Require buildings to meet the most recent Energy Code efficiency/performance standards established by the International Code Council.

2.2
Training (Builders, Code Officials, Architects etc.) and Enforcement of Building Codes

2.3
Voluntary Green Building Design Standards 

2.4
*"Green" Standards for New Construction/ Renovations

2.4.a
Mandatory standards for state buildings - Construction and renovations receiving any state funding should meet higher energy efficiency/performance standards.

2.4.b
Mandatory standards for schools - Construction and renovations receiving any state funding should meet higher energy efficiency/performance standards.

2.5
*Incentive payment for green buildings - Provide incentives for privately financed new construction and renovation to meet higher energy efficiency performance standards than standard construction.

2.6
White Roofs and Rooftop Gardens –  Designed to reduce solar heat gain and thereby reduce air conditioning electricity needs.

2.7
*State-wide EE Goals and Reporting for Government Buildings - A program to encourage measurement and tracking of energy consumption, strategic planning and benchmarking against other buildings.

3
Improve Energy Management

3.1
Energy Audits

3.2
Building Recommisioning

3.3
Training of Building Operators - Training building operators in how to maximize the efficiency of their buildings will decrease energy use if operators apply what they learned.

3.4
Efficient Use of Oil and Gas

3.4.a
Building Shell – Windows, insulation, etc.

3.4.b
Heating

3.4.c
DHW

3.5
Efficient Use of Electricity

3.5.a
Lighting

3.5.b
A/C

3.5.c
Ventilation

3.5.d
Pumps/motors

3.6
*Shared Savings Program for Government Agencies - Allows a state agency to keep a portion of the energy savings realized when the agency makes energy efficiency improvements to a building.  

3.7
Fuel Switching to less carbon-intensive fuels – such as natural gas, biodiesel, etc.

3.8
*Load Management

3.9
*!Green campus initiative –already begun.

4
Promote Recycling


See also "Comprehensive Programs" 



Industrial Sector GHG Reduction Opportunities

1
Industrial Energy Efficiency (EE), Management, and Conservation 

1.1
Efficient Use of Oil and Gas

1.1.a
Boilers

1.1.b
Upgrade to steam system

1.1.c
Process-specific equipment

1.1.d
Building Envelope – Windows, insulation, etc.

1.2
Efficient Use of Electricity

1.2.a
Pumps

1.2.b
Motors

1.2.c
Lighting

1.2.d
Cooling

1.3
Optimization of Compressed air systems

1.4
EE process improvements

1.5
Shut-it off program (curtailment) – Financial incentive for industrial electricity customers to cut demand during peak/emergency demand periods for the local utility.  

1.6
Energy Management Training

1.7
R&D of new technologies

1.8
*Financial incentives - Offer incentive rebates for energy efficiency improvements.

1.9
Education

2
Reduction in Process Gases

2.1
*Participate in Voluntary Industry-Government Partnerships

2.2
*Leak Reduction Programs

2.3
Process Changes/ Optimization

2.4
Capture, Recovery and Recycling of Process Gases

2.5
New Equipment

2.6
*!Substitution of High GWP Gases – Substitute high global warming potential (GWP) gases with appropriate substitutes depending on application (e.g., CO2, ammonia).

3
Supply Side Measures

3.1
*Encourage Combined Heat and Power – Combined heat and power is a high efficiency method of distributed generation that utilizes both the steam and electricity produced from the electricity generating process, rather than just the electricity.  Efficiency can be 2-3 times that of systems not utilizing the heat produced.

4
Other programs

4.1
*!Industrial ecology/ by-product synergy – Programs to link the by-products from one industry with use as the feedstock for other industries.

4.2
*!Negotiated Agreements - To promote GHG reductions in particular sectors, a state government may enter into direct voluntary or negotiated agreements with industries or industrial sectors.  Legislation requires (need to develop metrics)

4.3
Cap and Trade


See also “Comprehensive Programs”

Comprehensive Programs for Residential, Commercial and Industrial Sectors GHG Reduction 

1.1
Mandatory Reporting of Fuel Use, GHG Emissions

1.2
State-wide Energy Efficiency/GHG Emission Reduction Goals

1.3
*Government Agency Requirements and Goals

1.4
*Public Benefit Funds – Funds created by a surcharge on electricity, natural gas or oil sales that are used to fund demand side energy efficiency and conservation programs.

1.5
Negotiated Agreements

1.6
Environmentally Friendly Procurement

1.7
Small-source aggregation

1.8
Supply-Side Measures

1.8.a
Net-metering - Allows the electric meters of customers with generating facilities to turn backwards when the generators are producing energy in excess of the customers' demand, enables customers to use their own generation to offset their consumption over a billing period.

1.8.b
Encourage Green Power Purchases

1.8.c
Incentives for Renewable Energy Applications

4.  Preliminary GHG Savings & Cost Estimates for Priority Measures
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Measure:
BFM 1.1  Energy Efficiency Appliance Standards (R/C)

Sector:


Residential, Commercial

Policy Description:
For appliances not covered under federal standards, the state can set minimum levels of efficiency for specific appliances.
BAU Policy/Program:
Legislation proposed, not passed.
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Set minimum efficiency standards for the following products:  

Product
Unit Sales in ME *
Savings in 2010 (GWh or BBtu)
Savings in 2020

(GWH or BBtu)
Unit Savings (kWh or therm)
Lifetime
Incremental Cost ($)

Dry type transformers
 61,758 
6.9
19.3
16.6
30
9

Commercial refrigerators & freezers
 569 
1.2
2
1542
9
115

Exit signs
 14,624 
3.7
10.3
223
2.5
30

Traffic signals
 808 
1.7
3.1
431
15
125

Torchiere lamps
 49,267 
66.9
121.7
288
10
40

Set-Top boxes
   
96.7
96.7
  

 

Unit heaters (therm savings)
 197 
68.3
179.7
268
18
425

Commercial Clothes Washers
 2,031 
1.2
1.8
197
8
200

Source: ENE, Communication with M Stoddard; NEEP, 2003

*Unit sales estimated based on energy savings in 2010, update as data becomes available.
All of these appliances can be regulated by the state, and do not require a federal waiver.

Measure:
BFM 2.1  Improved Building Energy Codes (R/C)

Sector:
Residential, Commercial

Policy Description:
Require buildings to meet the most recent energy code efficiency/performance standards established by the International Code Council.  Revisit every 3 years.
BAU Policy/Program:
Residential: State-developed code, less stringent than 1992 MEC, mandatory statewide

Commercial: ASHRAE/IESNA 90.1-2001, mandatory statewide; can COM check -EZ to show compliance.  (Most up to date) 

Maine has held four meetings of the Building Code Working Group starting in March 2003. The purpose of this group is to 1.) Survey stakeholders and determine where they stand on the issues 2.) Determine which code, NFPA or ICC, to adopt 3.) Make recommendations on how the chosen code is going to be implemented and enforced. (Source: www.bcap-energy.org)

DPUC Working Group also.

Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

· Residential building codes are updated every 3 years and adopted by ME 18 months thereafter.

· Update commercial building codes 18 months after they are adopted (assume 2008).  Continue to update 18 months after new codes are developed thereafter.

· Each building code revision achieves the same level of savings.

· Estimates only include residential building savings; commercial building savings are not available at this time.

Data Need
Assumption
Source

Annual Residential Savings



     Oil savings per home
18.4%
Xenergy, 2001. "Impact Analysis of the Massachusetts 1998 Energy Code Revisions"

    Natural gas savings per home
13.7%
Xenergy, 2001

Electricity savings per home
1.1%
Xenergy, 2001

New residential buildings built each year
5,000
CT data scaled to ME based on US census data

Number of residential buildings that comply with new codes
60%
Estimated

Increased cost for new residential codes building codes
NA


Annual Commercial Savings



      Oil savings 
NA


      Natural gas savings 
NA


      Electricity savings 
NA


New commercial buildings built each year
2,184
CT data scaled to ME

Number of commercial buildings that comply with new codes
60%
Estimated

Increased cost for new commercial building codes
NA


NA:  Data not available at this time

Potential Barriers/Issues:  Avoid conflict with Rehab code

Measure:
BFM 2.2  Training and Enforcement of Building Codes (R/C)

Sector:
Residential, Commercial

Policy Description:
Building codes are not effective unless implemented.  Train builders, code officials, architects, etc. on building codes
BAU Policy/Program:
Maine DPUC has joined with NEEP’s “Northeast Regional Building Energy Codes Project” to enforce building codes.
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

For preliminary analysis, following assumptions were made:

· Improve number of buildings that comply with building codes by 10%

· Energy savings based on assumptions of improved building code (see previous measure)

· Cost data not available at this time.

· Savings associated with commercial building codes are not available at this time; estimate includes only residential building code upgrades.

Measure:
BFM 2.3 Voluntary Green Building Design Standards

Sector:
Residential

Policy Description:
Create voluntary high efficiency and sustainable building standards that builders can follow (e.g., Energy Star).  

BAU Policy/Program:
None
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Data Needs
Assumption
Source

Number of new homes built in ME
5,006
CT data scaled based on US Census data

Number of new homes meeting higher standard
10% per year
Estimated

Savings between Energy Star and standard construction
30%
EPA

Incremental Cost between Energy Star and standard construction
$2150/home
EPA

Measure:
BFM 2.4 Energy Efficiency Mortgages

Sector:
Residential

Policy Description:
Energy Efficient Mortgages (EEMS) allow the buyers of EE homes to qualify for more debt because of their lowered monthly utility costs. This stretch allows more buyers to afford the higher quality, EE homes. This program has worked best when a home energy rating system is available to document the relative efficiency of a home.  

Energy Improvement Mortgages (EIMs) - This type of EE mortgage finances cost-effective improvements recommended in an energy rating through the mortgage at the time of sale or refinancing. The funds for the improvements are placed into an escrow by the lending institution. Once the improvements are made, a post-improvement home energy rating is performed to confirm the improvements were installed. The lending institution then releases the escrow funds to pay for materials and contracted labor. The total expended is rolled into the mortgage loan. 
BAU Policy/Program:
Fannie Mae and Freddie Mac are piloting effort in Alaska, Arkansas, Colorado, Iowa, Louisiana, Mississippi, Vermont, and Wisconsin.
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Data Need
Assumption
Source

Average annual energy savings per home
6.4 MMBTU
Energy Rated Homes of Vermont

Resale activity each year in ME
38,700
National Association of Realtors

Number of home buyers participating in Mortgage Program
1%
Estimate

Measure:
BFM 2.5  Education to homeowners

Sector:
Residential

Policy Description:
Educate homeowners on EE and sustainable design retrofits, renovations and new construction options (e.g., provide EE education materials at time of resale or refinancing).
BAU Policy/Program:
Education programs under Efficiency Maine; Programs by DEP
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

· What type of program is envisioned?

· When/Where/How would homeowners be targeted?
· During building inspection at time of resale
· Mandatory efficiency ratings on furnaces/boilers/other equipment
· Through electricity billing
Measure:
BFM 2.6  Efficient Use of Oil and Gas:  Home Heating

Sector:
Residential

Policy Description:
Provide incentives for EE retrofits or upgrades for home heating equipment
BAU Policy/Program:
LIHEAP, WAP, REACH Central Heating Improvement (CHIP) Programs for low-income residents. (Energy Advisors, LLC, 2003)

Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Data Needs
Assumption
Sources

Oil Furnaces/Boilers



Number of operating at or below 60% efficiency
15%
Estimated

Savings associated with replacing 60% efficient furnace with Energy Star oil Furnace (90%) 
40 MMBTU/furnace
EPA

Incremental cost of Energy Star Oil Furnace
$2700/furnace
Consumer Energy Council of America, 2001

Market penetration
2%
Estimated

80% of the heating in the residential sector is provided by oil; only measure to replace oil furnaces investigated at present.

Measure:
BFM 3.1 Green standards for New construction/Renovations 

Sector:


Commercial

Policy Description:
New construction as well as major renovations of all building projects that receive some state funding (state facilities, local schools, etc.) should be required to meet LEED Silver.
BAU Policy/Program:
The State of Maine has recently passed two pieces of legislation regarding this issue:  1) The Development of optimal energy efficiency in state state-funded construction (requires buildings be designed and built to standards of energy efficiency that are always at least 30% higher than the minimum energy standard s required by current state energy codes), and 2) Construction of schools (amends rules on construction of new schools to require that all construction proposals must be based on the most energy and environmentally efficient designs suitable).
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

· Legislation exists for publicly funded buildings 

· Assumed zero savings above business-as-usual 
Data Needs
Assumptions
Sources

Number of state-funded buildings built each year



Energy savings per year
30%
Steven Winters Associates

Incremental cost 
$225.55/sq ft
NYSERDA

Measure:
BFM 3.2  Incentive Payment for Green Buildings 

Sector:


Commercial

Policy Description:
Encourage privately financed new construction and renovation to be high performance buildings by certifying to LEED standard.

Provide tax credits and other financial incentives for green buildings, similar to those offered in NY and MA.   

BAU Policy/Program:
None
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Data Need
Assumption
Source

Number of commercial buildings built each year
2,184
CT data scaled to ME

Market penetration
2%
Estimate

Energy Savings for LEED Silver compared with 1989 Building Code
25%
Steven Winters Associates

Cost Estimate
2-7% increase of initial costs
US Green Building Council

Measure:
BFM 3.3 State-wide EE Goals and Reporting for Government Buildings

Sector:
Commercial/Government Agency Buildings

Policy Description:
A program to encourage measurement and tracking of energy consumption, strategic planning, and benchmarking against other buildings.

BAU Policy/Program:
 25% energy reduction goal by 2010 (relative to 1998 baseline) added to Energy Conservation Building Act for Public Buildings. This legislation established a pilot program to seek to achieve that level of energy savings in ten facilities of over 40,000 square feet. Under the pilot program, energy savings are to be achieved through performance contracts with energy service companies.
LD845 Climate Change:  This bill requires new sources of greenhouse gases to be reported to the Department of Environmental Protection.  It also requires the department to create an inventory of greenhouse gas emissions associated with state-owned facilities and state-funded programs and to create a plan for reducing those emissions. 

Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

· Savings will show up in shared savings program.  Benchmarking will help to identify which buildings to pursue first.

Measure:
BFM 3.4 Shared Savings Program for Government Agencies 

Sector:
Commercial/Government Agency Buildings

Policy Description:
Incentive program for state agencies achieving savings through energy conservation, with portion of savings retained by agency for future energy costs/activities.
BAU Policy/Program:
Under a law passed in 1991, the Bureau of Public Improvements (predecessor to the Bureau of General Services) was charged with developing a program “in which an eligible department or agency of the State may retain a portion of any first-year energy cost savings demonstrably attributable to energy efficiency improvements undertaken by that department or agency.”105 The Bureau was required to submit the proposed program to the legislative Committee on State and Local Government by January 1, 1992. It does not appear that this program was ever implemented. (Energy Advisors, LLC, 2003)

Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Data Needs
Assumption
Source

State Agency Fuel Consumption



     Electricity
127,384 MWh
Energy Advisors, LLC

     Natural Gas
90,025
Estimated using government to commercial sector electricity share

      Oil
643,062 MMBTU
Estimated using government to commercial sector electricity share

Government building share of commercial sector electricity consumption
3%
Energy Advisors, LLC

Reduction in state energy use by 2010
20%
Estimated

Reduction in state energy use by 2020
50%
Estimated

Measure:
BFM 3.5 Load Management 

Sector:
Commercial

Policy Description:
Overcome existing regulatory barriers to increase the market diffusion of third party load management for non-intrusive commercial loads (e.g., dimming lights, planned cycling of refrigeration compressors)
BAU Policy/Program:
None
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Data Need
Assumption
Source

Market Size
1250 MW
Scaled CT market size to ME based on share of commercial electricity consumption

Market Penetration per year
5%
Estimated

Incremental Cost
NA


NA: Data not available at this time

Measure:
BFM 3.6 Green Campus Initiatives

Sector:
Commercial
Policy Description:  
Promote a “Green Campus” Initiative with all Maine Colleges, Universities, Private/Secondary Schools with Campus to minimize environmental impact 
BAU Policy/Program:  
Currently underway 
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Data Needs
Assumption
Source

Duration of Proposed Program
5 years
Estimated

Market Size
27 colleges and universities with 52,441 student enrollment
Department of Education

Average $/student for energy
$642.22/Student
DOE; based on public four year institution

% of Market enrolled in program each year
20%
Estimated

Average electricity savings
35%
DOE “Energy Smart Guide to Campus Cost Savings”

Average fossil fuel reductions
25%
DOE “Energy Smart Guide to Campus Cost Savings”

Measure:
BFM 4.1 Financial Incentives for Industrial EE

Sector:
Industrial

Policy Description:
Offer financial incentive/rebates for EE improvements taken at ME industries

BAU Policy/Program:
Efficiency Maine has established a new Commercial and Industrial Program for Maine businesses that provides a combination of services, including energy efficiency information and training, business practice assistance, and direct financial incentives in the form of grants. The components of the program are designed to encourage businesses to adopt energy efficient business practices, to include consideration of energy costs and energy efficiency in their business decisions, and to purchase and install energy efficient products.
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Data Needs
Assumption
Source

Performance of Efficiency Maine’s C&I program
10 kWh/$
CT’s  Energy Opportunities program; up to 30% cost share

Level of increased funding
$2 million
Estimate

Measure:
BFM 4.2 Participate in Voluntary Industry-Government Partnerships

Sector:


Commercial, Industrial
Policy Description:
Strongly promote voluntary programs and actions to the appropriate sectors. While some programs already exist at the national level, there may also be an opportunity to develop additional programs in Maine.
BAU Policy/Program:   
Several programs already exist at the national level:  EPA Climate Leaders, DOE Industries of the Future (Maine Industries of the Future currently includes pulp and paper, secondary wood, and metals industry), EPA Energy Star Benchmarking Program, DOE Rebuild America; Maine STEP-UP program
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

· DOEs suggestions for expanding Maine participation in IOF:

· Include agriculture and plastics and potentially welding

· Additional publicity

· The Maine legislature might consider creating a mini state grant program that could provide funds to Maine businesses for feasibility studies to determine whether to adopt new energy-efficient technologies.

· Discuss energy and EE technologies as part of technology cluster project

· The Maine Smart Tracks for Exceptional Performers and Upward Performers, or STEP-UP, Program offers recognition and other incentives to businesses interested in implementing sustainable practices.

· Alan Auto (Portland), Bath Iron Works (Bath), Fairchild Semiconductor (South Portland), Interface Fabrics Group (Guilford), Moss, Inc. (Belfast), NorDx (Scarborough) and Poland Springs Bottling Company (Hollis). College of the Atlantic (Bar Harbor), CYRO Industries (Sanford), National Semiconductor of Maine (South Portland) and Naturally Potatoes (Mars Hill).

Measure:
BFM 4.2 Leak Reduction Programs

Sector:
Industrial

Policy Description:
Reduce methane leaks from natural gas systems, reduce HFC leaks from refrigeration, motor vehicle air conditioning, etc.
BAU Policy/Program:   
Existing federal programs to reduce methane leaks from natural gas pipelines, SF6 from electricity substations
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Data Needs
Assumption
Source

Increased participation in EPA Natural Gas Star
NA


Increased participation in SF6 Electrical Utility
NA


ODS substitute emissions from refrigeration and A/C
67%
US EPA based on national statistics

HFC emissions from stationary refrigeration
40%
USEPA based on national statistics

Market penetration
5% per year
Estimated

HFC leak reduction potential for stationary refrigerants
5%
US EPA

NA: Data not available at this time

Measure:
BFM 4.3  Substitution of High GWP Gases

Sector:
Industrial

Policy Description:
 Substituting other gases for high GWP gases is a viable option as long as environmental, health, safety, and performance requirements can be met.
BAU Policy/Program:   
None.
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Alternative Refrigerants

· Ammonia. Ammonia, primarily used in water cooled chillers, has excellent thermodynamic properties and can be used in many types of systems. However, it must be used carefully, because it is toxic and slightly flammable.  Building and fire codes restrict the use of ammonia in the urban areas of the United States and many other countries. (EPA, 2001)

· Hydrocarbons. Hydrocarbons have thermodynamic properties that make them good refrigerants; however, their high flammability causes concern for safety. Hydrocarbon refrigerant use is generally restricted by U.S. safety codes, with the exception of industrial refrigeration(EPA, 2001).

· Carbon Dioxide. Carbon dioxide has been investigated for use primarily in mobile air-conditioning systems and refrigerated transport. (EPA, 2001)

Alternative Solvent Fluids

· In electronics, metal, and some precision cleaning end uses, alternative organic solvents with lower GWPs are being manufactured and integrated into the industry. Some of these solvents, such as HFCs, HFEs, hydrocarbons, alcohols, volatile methyl siloxanes, brominated solvents, and non-ODS chlorinated solvents, can be used as alternatives to PFC/PFPEs, CFCs, and HCFCs. 
Non-HFC Blowing Agents

· Hydrocarbons (HC) Hydrocarbons such as propane and butane are alternatives to HFCs. HCs are inexpensive and have lower GWP impacts relative to HFCs. However, key technical issues associated with hydrocarbons are: flammability, VOCx, and performance.

· Liquid Carbon Dioxide (LCD).  Foams blown with CO2 might suffer from lower thermal conductivity, lower dimensional stability, and higher density versus HCFC blown foams. To overcome these limitations, CO2 can be blended with hydrocarbons or HFCs.

· Water-Blown (in situ) Carbon Dioxide (CO2/water).  During manufacturing, no ODP or high GWP gases are emitted, and there are limited  health and safety risks during processing. However, foams produced using CO2/water are subject to the same performance limitations discussed for LCD-blown foams

· Lower-GWP HFC Substitution.  Manufactures can reduce their emissions on a carbon basis by switching from a blowing agent with a high GWP to one with a lower GWP, but any associated energy penalties must also be considered.  
Measure:
Encourage Combined Heat and Power

Sector:
Industrial

Policy Description:
Combined heat and power (CHP) is the simultaneous production of electricity and heat using a single fuel. The heat produced from the electricity generating process is captured and utilized to produce high and low level steam. The steam can be used as a heat source for both industrial and domestic purposes and can be used in steam turbines to generate additional electricity (combined cycle power).
BAU Policy/Program:   

Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

To be covered by the Electricity Working Group

Measure:
BFM 4.4 Industrial ecology/by-product synergy

Sector:
Industrial

Policy Description:
Programs to link the by-products from one industry with use as the feedstock for other industries.
BAU Policy/Program:   
None.
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Measure:
BFM 4.5 Negotiated Agreements

Sector:
Industrial

Policy Description:
To promote GHG reductions in particular sectors, a state government may enter into direct voluntary or negotiated agreements with industries or industrial sectors. Negotiated agreements, for example, would result in agreed-upon GHG emission reductions or offsets as an alternative to compliance or enforcement actions resulting from violation of air pollution legislation (such as violations of Clean Air Act SIP requirements), or as an alternative for possible regulation of GHG emissions.
BAU Policy/Program:   
CA-CP program highlights include MOU’s with Star supermarket, Timberland company, Tom’s of Maine, Oakhurst Dairy, Poland Spring, York hospital

LD845 Climate Change:  This bill requires new sources of greenhouse gases to be reported to the Department of Environmental Protection. The bill also requires the department to enter into carbon emission reduction agreements with nonprofit organizations and businesses.  
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Measure:
BFM 5.1  Government Agency Requirement and Goals

Sector:
Comprehensive

Policy Description:
Energy efficiency (covered in Shared Savings Programs), Renewable Energy requirement/goal, procurement of environmentally sound services or products, recycling, etc.
BAU Policy/Program:   
EE goal of 25% below 1998 levels by 2010 (see above); Clean Government Initiative (DAFS, DEP) to procure EE appliances and equipment
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

· What additional requirements and goals does the workgroup have in mind for gov’t agencies?

Measure:
BFM 5.2  Public Benefit Fund

Sector:
Residential, Commercial, Industrial

Policy Description:
Surcharge on electricity and/or fossil fuel provides funding for EE measures 

BAU Policy/Program:
Efficiency Maine is funded by electricity consumers and administered by the Maine Public Utilities Commission (current funding level ~$16 million per year); no sunset date
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Data Need
Assumption
Source

Electricity



Funds collected beyond BAU 2005-2020
$ 15 Million
Estimated

Savings per $
2.83 kWh/$
CT SBF Program 

Lifetime of savings
20 years
VT Gas program

Natural Gas



Funds collected beyond BAU

2005-2020
$5 Million
Estimated based on CT proposal

Average Savings per $ for first year
1MCF/ $29
VT gas program

Lifetime of savings
20 years
VT gas program

Oil



Funds collected beyond BAU

2005-2020
$10 Million
Estimated based on CT proposal

Savings per $
1 MCF/$29
VT gas program

Lifetime of Savings
20 years
VT gas program

Measure:
BFM 5.3  Educate residents/public/children

Sector:
Residential

Policy Description:
Introduce energy efficiency and global warming into school curriculum, see measure “Education to homeowners” above.
BAU Policy/Program:
Maine Energy Education Program (MEEP) - provides funding for K-12 energy education programs; Maine energy curriculum investigation-allows task force of professional educators to develop improved energy education curriculum for use in Maine schools.
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 
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