Maine Greenhouse Gas Action Plan Development Process
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1.  Overview

Based on input received at the BFM Work Group Meeting held on January 23, 2004, CCAP revised preliminary GHG savings and cost estimates (see Section 2) for the priority measures identified from the 12/17 Stakeholder meeting and new options recommended by the BFM WG on 1/23.  In addition, CCAP updated the BFM assumptions document, which identifies the underlying data sources and assumptions used to develop the preliminary GHG savings and cost estimates (Section 3).  Updates to the documents are denoted with yellow highlighting.  Section 4 highlights the emission factors, avoided costs, and discount rates used in the analysis.

2. Preliminary GHG Savings & Cost Estimates for Priority Measures (Page 1 of 2)
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Measure (Sector)

'000 
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(Indirect)

'000 

MTCO2 

(Direct)

'000 

MTCO2 

(Total)

'000 

MTCO2 

(Indirect)

'000 

MTCO2 

(Direct)

'000 

MTCO2 

(Total)

Effectiven

ess 

$/MTCO2

1

Appliances

1.1

EE Appliance Standards

48.4

0.0

48.4

68.4

0.0

68.4

-285

2

Residential buildings

 

 

 

2.1

Improved Residential Building Energy 

Codes [1]

0.3

17.8

18.1

0.8

46.0

46.9

-46

2.3

Voluntary Green Building Design 

Standards (See BFM 5.2)

2.4

7.8

10.2

4.4

14.2

18.6

-64

2.4

Energy Efficiency Mortgages [2] (See 

BFM 5.2)

0.1

2.0

2.0

0.2

4.9

5.1

-19

2.5

Education to Homeowners 

NE

NE

NE

NE

NE

NE

NE

2.6

Efficient Use of Oil and Gas: Home 

Heating (See BFM 5.2)

0.0

26.1

26.1

0.0

34.7

34.7

4

3

Commercial Buildings

3.1

Green Standards for New 

Construction/Renovations: State-

funded Buildings

3.3

2.0

5.3

8.7

5.3

14.0

-30

3.2

Incentive Payment for Green buildings 

(See BFM 5.2)

4.3

2.1

6.4

11.3

5.6

16.9

-35

3.4

Shared Savings Program for 

Government Agencies [3]

7.3

10.9

18.1

17.4

26.4

43.8

-110

3.5

Load Management

2.9

0.0

2.9

4.7

0.0

4.7

-220

3.6

Green Campus Initiative (See BFM 

5.2)

1.6

6.5

8.1

4.9

20.6

25.5

-224

3.7

Improved Commercial Building Energy 

Code [4]

0.0

0.0

0.0

0.0

0.0

0.0

3.8

HVAC Efficiency (WGR) (See BFM 

5.2)

NE

NE

NE

NE

NE

NE

NE

4

Industry

4.1

Financial Incentives for Industrial EE 

(See BFM 5.2)

32.6

0.0

32.6

85.8

0.0

85.8

-209

4.2

Participate in Voluntary Industry-

Government Partnerships

NE

NE

NE

NE

NE

NE

NE

4.3

Leak Reduction Programs

0.0

1.2

1.2

0.0

9.0

9.0

0.3

4.4

Substitution of High GWP Gases

NE

NE

NE

NE

NE

NE

NE

4.5

Negotiated Agreements

NE

NE

NE

NE

NE

NE

NE

4.6

Industrial Ecology/Eco-Park 

NE

NE

NE

NE

NE

NE

NE

4.7

Encourage Combined Heat and Power

 

 

365.0

 

 

355.0

NE

2010

2020



Preliminary GHG Savings & Cost Estimates for Priority Measures, (Page 2 of 2)
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5

Comprehensive

5.1

Government Agency Requirments and 

Goals

NE

NE

NE

NE

NE

NE

NE

5.2

Public Benefit Fund

81.5

134.0

215.4

201.7

357.2

558.9

-529

5.3

Public Education 

NE

NE

NE

NE

NE

NE

NE

5.4

Incentives for Green Power Purchases 

(WGR)

101.4

0.0

101.4

224.3

0.0

224.3

56

5.5

R&D for new technologies (WGR)

NE

NE

NE

NE

NE

NE

NE

5.6

Wood product sequestration (WGR)

NE

NE

NE

NE

NE

NE

NE

Total Savings in from BFM 

(MMTCO2E) [5]

184.7

209.0

759.9

408.4

515.0

1287.4

Indirect:  GHG emission reductions at the site of electricity generation

NE: Not Estimated

WGR:  Work Group Recommendation

Notes:

[1]  Includes BFM 2.2 Training and Enforcement of Building Energy Codes

[2]  Includes description of Location Efficient Mortgates (LEMS); however, GHG savings are not currently estimated for LEMS.  

[3]  Includes BFM 3.3 State-wide EE Goals and Reporting for Government Buildings

[4]  Assumed to be included in the baseline

3.8

4.2

4.4

4.5

4.6

5.1

4.2

5.3

5.5

5.6

WGR:  Work Group Recommendation

Wood Product Sequestration (WGR)

HVAC Efficiency (WGR)

R&D for new technologies (WGR)

[5]  GHG emission savings and costs for measures are evaluated independently (i.e., estimates do not account for interactivity of 

measures)

Participate in Voluntary Industry-Government Partnerships

Education to Homeowners

Public Education

To be Addressed by Other Work Groups

Government Agency Requirments and Goals

Education

Substitution of High GWP Gases

Negotiated Agreements

Industrial Ecology/Eco-Park 

2010

2020

 

Further Input Needed from the BFM WG

Direct:  "On-site" emission reductions

0

0.5

1

1.5

0

0.2

0.4

0.6

0.8

1

1.2


3.  BFM Assumptions

Appliances

7BFM 1.1  Energy Efficiency Appliance Standards

Residential

BFM 2.1  Improved Residential Building Energy Codes
8
BFM 2.2  Training and Enforcement of Building Energy Codes
10
BFM 2.3 Voluntary Green Building Design Standards
11
BFM 2.4 Energy Efficiency Mortgages
13
BFM 2.5  Education to homeowners
15
BFM 2.6  Efficient Use of Oil and Gas:  Home Heating
16
Commercial

BFM 3.1 Green standards for New construction/Renovations:State-funded Buildings
18
BFM 3.2  Incentive Payment for Green Buildings
19
BFM 3.3 State-wide EE Goals and Reporting for Government Buildings
20
BFM 3.4 Shared Savings Program for Government Agencies
21
BFM 3.5 Load Management
23
BFM 3.6 Green Campus Initiatives
24
BFM 3.7  Improved Commercial Building Energy Codes
25
BFM 3.8 HVAC Efficiency
26
Industrial

BFM 4.1 Financial Incentives for Industrial EE
27
BFM 4.2 Participate in Voluntary Industry-Government Partnerships
30
BFM 4.3 Leak Reduction Programs
31
BFM 4.4  Substitution of High GWP Gases
32
BFM 4.5 Industrial ecology/by-product synergy
34
BFM 4.6 Negotiated Agreements
35
BFM 4.7  Encourage Combined Heat and Power
36
Comprehensive

BFM 5.1  Government Agency Requirement and Goals
38
BFM 5.2  Public Benefit Fund
39
BFM 5.3  Educate residents/public/children
40
BFM 5.4  Incentives for Green Power Purchase
41
BFM 5.5  R&D for new technology
42
BFM 5.6  Wood Product Sequestration
43



Measure:
BFM 1.1  Energy Efficiency Appliance Standards 

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, never 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 *

(Number of Units)
Savings in 2010 (GWh or BBtu)
Savings in 2020

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

Dry type transformers

6.9
19.3
16.6
30
9

Commercial refrigerators & freezers

1.2
2
1542
9
115

Exit signs

3.7
10.3
223
2.5
30

Traffic signals

1.7
3.1
431
15
125

Torchiere lamps

66.9
121.7
288
10
40

Set-Top boxes

96.7
96.7
  

 

Unit heaters (therm savings)

68.3
179.7
268
18
425

Commercial Clothes Washers

1.2
1.8
197
8
200

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

*Needs to be updated: Waiting for info from WG
WG members had better data for these, but it has not yet been received.
All of these appliances can be regulated by the state, and do not require a federal waiver.

GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
<0.01
<0.01

Indirect Emission Reductions (‘000 MTCO2)*
48.4
68.4

Total Emission Reductions (‘000 MTCO2)
48.4
68.4

Cost Effectiveness ($/MTCO2)

-285

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.

Measure:
BFM 2.1  Improved Residential Building Energy Codes 

Sector:
Residential

Policy Description:
Require buildings to meet the most recent energy code efficiency/performance standards established by the International Code Council.  Continually adopt new energy codes as they are developed.

BAU Policy/Program:
Residential: State-developed code, less stringent than 1992 MEC, mandatory statewide; Voluntary IECC 2000

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 energy codes are updated every 3 years and adopted by ME 18 months thereafter.

· Each building energy code revision achieves the same percentage of savings.

· Includes BFM 2.2 Training and Enforcement of Building Energy Codes
Data Need
Assumption
Source

Energy Savings



 Fossil Fuel savings per home (IECC 2000 compared to current construction in ME)
10%
David Weitz, Building Code Assistance Project for Maine PUC public hearing on Nov 25th 2003


# of new residential buildings built each year
6,760 single family homes
Maine-specific data from National Association of Home Builders

# of residential buildings that comply with new codes
70%
Estimated

Costs



New residential energy codes
NA


Increased cost for enforcement 
$150,000


Estimate

Increased cost for training
$200,000
Based on programs in Texas and New Hampshire that provide training on residential codes and produce and distribute video recordings

NA:  Data not available at this time

Potential Barriers/Issues:  Avoid conflict with building rehab code

GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
17.8
46

Indirect Emission Reductions (‘000 MTCO2)*
0.3
0.8

Total Emission Reductions (‘000 MTCO2)
18.1
46.9

Cost Effectiveness ($/MTCO2)

-46

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.

Measure:
BFM 2.2  Training and Enforcement of Building Energy Codes 

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: 

· Included under BFM 2.1 Improve Residential Building Energy Codes, and BFM 3.7 Improve Commercial Building Energy Codes
GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)



Indirect Emission Reductions (‘000 MTCO2)*



Total Emission Reductions (‘000 MTCO2)



Cost Effectiveness ($/MTCO2)



Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.

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

# of new homes built in ME
6,760 single family homes
Maine-specific data from National Association of Home Builders

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

Duration of Program
10 years


Savings between Energy Star and standard construction (based on 1992 Code Standards)
30%
EPA

Incremental Cost between Energy Star and standard construction (based on 1993 MEC)
$2150/home
EPA.  Note:  Price varies depending on house size, prevailing construction practices, availability of equipment, etc.  For example, an Energy Star labeled home can actually be less expensive to build than its non-Energy Star counterpart (i.e., good insulation, high performance windows, etc. can lower the heating and cooling loads so much that smaller and less expensive HVAC equipment and more compact duct runs are able to be installed, saving significant first costs.)

· Owning (i.e., mortgage amortization) and operating (i.e., utility bills) an Energy Star labeled home costs less than owning and operating a non-Energy Star labeled home.  This is because we do not recommend energy-saving measures unless the amortized cost of implementing those measures is less than the utility bill savings resulting from them.  Source:  EPA Energy Star Homes
· GHG emission savings are estimated assuming BFM 2.1 is not implemented.  If implemented, GHG emission savings will be decreased.
· Note:  This option may potentially be funded through BFM 5.2.  
GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
7.8
14.2

Indirect Emission Reductions (‘000 MTCO2)*
2.4
4.4

Total Emission Reductions (‘000 MTCO2)
10.2
18.6

Cost Effectiveness ($/MTCO2)

-64

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.
Measure:
BFM 2.4 Energy Efficiency Mortgages

Sector:
Residential

Policy Description:
1) Recommend that the PUC's Efficiency Maine Program take steps to promote Energy Efficient Mortgages (EEMs) to Maine home buyers and homeowners that qualify. An EEM is a mortgage where the cost of installing “cost effective” energy improvements can be included in the total amount being financed (or refinanced) in any HUD/FHA, VA, or Fannie Mae mortgage. Homebuyers can generally finance from $3,000 to $8,000 worth of energy improvements directly into their mortgage so long as a Home Energy Rating System (HERS) Provider
 documents that the expected average monthly energy savings will be greater than the small amount added to the monthly mortgage payment to cover the $3,000 to $8,000 EEM. In Maine and New Hampshire, almost every home can gain significant energy savings from just a few hundred to a few thousand dollars worth of “targeted” energy improvements.  This measure applies to both new and existing homes. (http://www.horizon-res.com/EEMs.htm). 

2) Support the recommendation of the housing roundtable to make Location-Efficient Mortgages SM
 (LEM) available in Maine. From a roundtable discussion on housing issues for Maine's Congressional Delegation to consider, Portland, August 5, 2003:  Expand the availability of the Location Efficient Mortgage SM  (LEM). Now offered by Fannie Mae only in Seattle, San Francisco, Los Angeles, and Chicago, LEMs increase the borrowing power of homebuyers by up to 30% by taking into account the money they save by living in urban neighborhoods where they can walk, bicycle, or use public transit. In Southern Maine, LEMs would enable young families earning 80% of median to qualify for homes in Portland, South Portland, and Westbrook, which range from $170,000-$190,000, instead of lower priced homes in rural areas, such as Gray or Hollis, which range from $144,000-$160,000. (http://216.239.37.104/search?q=cache:MWd75fm6TrIJ:www.nhc.org/yrendrtb03portlandme.pdf+Location+Efficient+Mortgage+%2B+Maine&hl=en&ie=UTF-8)
BAU Policy/Program:
EEMs are available in Maine, but it is likely that they are not yet widely understood, marketed, or sold.  Location Efficient Mortgages are not currently offered in Maine. Location Efficient Mortgage services are available in the cities of Chicago and Seattle; Los Angeles County; and the nine-county San Francisco Bay Area. The mortgage services are currently part of an underwriting experiment sponsored by Fannie Mae.
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Data Need
Assumption
Source

Energy Efficiency Mortgages



Average annual energy savings per home 



     Electricity
3%
Energy Rated Homes of VT

     Fossil Fuel
39%
Energy Rated Homes of VT

# of homes resold each year in ME
13,246
Maine Real Estate Information System (MREIS)

# of home buyers participating in Mortgage Program
1%
Estimate

Cost of implementing program
$2353/home
Fannie Mae

NA: Data not currently available.

Calculating Savings for Location Efficient Mortgages:  By drawing on land-use information such as population density and public transit locations, and census information on car ownership and driving levels, a lender can predict how much a household in a particular location will spend on transportation. Based on this prediction, the lender calculates the difference in transportation costs between an urban household and its suburban counterpart. This dollar amount is then added onto the buyer's qualifying income. The amount can be substantial, as it takes into account savings on vehicle purchases and maintenance, auto insurance, and fuel (the formula for calculating these savings was developed specifically for the Location Efficient Mortgage® program). (Source: NRDC)  Note Coordinate with Transportation Working Group to develop GHG estimates and costs.
GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
2.0
4.9

Indirect Emission Reductions (‘000 MTCO2)*
0.1
0.2

Total Emission Reductions (‘000 MTCO2)
2.0
5.1

Cost Effectiveness ($/MTCO2)

-19

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.

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

There are two energy education programs operating in Maine. One program, the Maine Energy Education Program (MEEP), provides education on energy is-sues to kindergarten through twelfth grade students in the Bangor Hydro-Electric and Central Maine Power service territories. A second program, operated by Maine Public Service Company, offers educational pro-grams in the Maine Public Service territory. Both programs strive to increase consumer knowledge of energy efficiency - a fundamental market barrier to economically efficient behavior. (Anticipated budget 2004: $417,560)
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
GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
NE
NE

Indirect Emission Reductions (‘000 MTCO2)*
NE
NE

Total Emission Reductions (‘000 MTCO2)
NE
NE

Cost Effectiveness ($/MTCO2)
NE
NE

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.

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, hot water heaters, programmable thermostats
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



# operating at or below 60% AFUE 
15%
Expert judgement

Energy savings associated with replacing 60% AFUE furnace with Energy Star oil Furnace (90% AFUE) 
24.25 MMBTU/furnace
Calculated based on 30% efficiency increase and avg 80.8 MMBTU/household for space heating 

Estimated cost of conventional oil furnace
  $2000
EPA

Estimated cost of Energy Star oil furnace
$2700
Consumer Energy Council of America (2001) 

Market penetration
2%
Estimated

Natural Gas Furnaces



# operating at or below 60% AFUE 
15%
Expert Judgement

Energy savings associated with replacing 60% AFUE furnace with Energy Star natural gas furnace (90% AFUE)
24.25 MMBTU/furnace
Calculated based on 30% efficiency increase and avg 80.8 MMBTU/household for space heating

Estimated cost of conventional natural gas furnace
$2000
EPA Energy Star

Estimated cost of Energy Star natural gas furnace
$2500
EPA Energy Star

Market Penetration
2%
Estimated

Integrated hot water heater 



Average energy factor of stand alone water heater more than 10 years old
50%
USDOE Building Technologies Program

Energy factor of new integrated hot water heater
88%
USDOE Building Technologies Program

Cost of installation
900
USDOE Building Technologies Program

Market Penetration
2% of oil heated homes; 2% natural gas heated homes
Assume install with furnace replacement

Set-back Thermostat



Energy Savings per year
5%
EPA (Ranges from 5 to 30%)- Energy Star requires 2 programs with 4 settings each

Cost 
 $195
EPA (product cost ranges from 40-120; installation charge of 25-75)

Market Penetration
2% of oil heated homes; 2% natural gas heated homes
Assume install Energy Star Programmable Thermostat with boiler replacement

Percentage of Homes by Heating Fuel Type



Oil
80%
US Census, 2000

Natural Gas
8%
US Census, 2000

Electricity
4%
US Census, 2000

Number of homes in ME
518,200
US Census, 2000

· Note:  This option may potentially be funded through BFM 5.2.
GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
26.1
34.7

Indirect Emission Reductions (‘000 MTCO2)*
0.0
0.0

Total Emission Reductions (‘000 MTCO2)
26.1
34.7

Cost Effectiveness ($/MTCO2)

4

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.

Measure:
BFM 3.1 Green standards for New construction/Renovations: State-funded Buildings 

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 be at least 30% more efficient than required by the state energy codes.
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: 
Data Needs
Assumptions
Sources

Total Sq ft of state-funded buildings built each year
525,000
Placeholder, Waiting for data from Maine Bureau of General Services

Requirement by State of Maine for energy savings compared to minimum energy standards 
30%
Maine EO

Average energy intensity for government buildings



     Electricity
12.9 kWh/sq ft
EIA CBECS (1999)

     Natural Gas
28.7 cu ft/sq ft
EIA CBECS (1999)

     Oil
0.2 gallons/sq ft
EIA CBECS (1999)

Incremental cost
$4/sq ft
Kats et al. (2003)


NA: Data not available

GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
2.0
5.3

Indirect Emission Reductions (‘000 MTCO2)*
3.3
8.7

Total Emission Reductions (‘000 MTCO2)
5.3
14

Cost Effectiveness ($/MTCO2)

-30

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.

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.  Placeholder- source for data?

Market penetration
2%
Estimate

Energy Savings for LEED Silver compared with 1989 Building Code
0-30%
GHG estimate based on 30%
Steven Winters Associates; LEED Silver does not ensure that there will be an improvement in the EE of the building (D Baston)

Average energy intensity for non-government buildings



     Electricity
13.4 kWh/sq ft
EIA CBECS (1999)

     Natural Gas
43.1 cu ft/sq ft
EIA CBECS (1999)

     Oil
0.18 gallons/sq ft
EIA CBECS (1999)

Incremental Cost
$4/sq ft
Kats et al. (2003)


Note:  This option may potentially be funded through BFM 5.2.
GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
2.11
5.6

Indirect Emission Reductions (‘000 MTCO2)*
4.3
11.3

Total Emission Reductions (‘000 MTCO2)
6.4
16.9

Cost Effectiveness ($/MTCO2)

-35

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.

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. 

The Maine Public Utilities Commission and the Maine Department of Administrative and Financial Services

(DAFS) developed a Memorandum of Understanding (MOU) to improve the energy efficiency of State buildings. The program will fund renovations that enhance electrical efficiency. It will also fund an energy survey of all state buildings to identify opportunities for energy efficiency. Under the MOU, DAFS identifies potential projects and Efficiency Maine reviews the proposed projects for cost effectiveness. If the projects are

cost effective, they are developed and managed by DAFS and financed through the funds administered by Efficiency Maine.

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

· Savings will show up under BFM 3.4.  Benchmarking will help to identify which buildings to pursue first

GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
NE
NE

Indirect Emission Reductions (‘000 MTCO2)*
NE
NE

Total Emission Reductions (‘000 MTCO2)
NE
NE

Cost Effectiveness ($/MTCO2)
NE
NE

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.

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 MMBTU
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

Costs 
$0.3/kWh
Placeholder: based on Maine Efficiency results from state building program

NA: Data not available

Note:  This option may potentially be funded through BFM 5.2.
GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
10.9
26.4

Indirect Emission Reductions (‘000 MTCO2)*
7.3
17.4

Total Emission Reductions (‘000 MTCO2)
18.1
43.8

Cost Effectiveness ($/MTCO2)

-110

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.

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
$500/kW
NXEGEN

NA: Data not available at this time

GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
0.0
0.0

Indirect Emission Reductions (‘000 MTCO2)*
2.9
4.7

Total Emission Reductions (‘000 MTCO2)
2.9
4.7

Cost Effectiveness ($/MTCO2)

-220

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.

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
$265/Student
Based on University of Southern Maine

% of Market enrolled in program each year
5%
Estimated

Average electricity savings
15%
Communication with Clean Air-Cool Planet

Average fossil fuel reductions
10%
Communication with Clean Air-Cool Planet

Cost
$0.3/kWH
Place holder based on Efficiency Maine State Building Program

Note:  This option may potentially be funded through BFM 5.2.
GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
6.5
20.6

Indirect Emission Reductions (‘000 MTCO2)*
1.6
4.9

Total Emission Reductions (‘000 MTCO2)
8.1
25.5

Cost Effectiveness ($/MTCO2)

-224

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.
Measure:
BFM 3.7  Improved Commercial Building Energy Codes 

Sector:
Commercial

Policy Description:
Require buildings to meet the most recent energy code efficiency/performance standards established by the International Code Council. .

BAU Policy/Program:
Commercial: ASHRAE/IESNA 90.1-2001, mandatory statewide; can COM check -EZ to show compliance (Most up to date).  Automatic adoption of commercial building energy codes. 

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

· Included in baseline as legislation requires automatic upgrade of ASHRAE Standards.

Data Need
Assumption
Source

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
70%
Estimated

Costs



Cost for new commercial building code
NA


Cost for enforcement
NA


Cost for training
NA


NA:  Data not available at this time

Potential Barriers/Issues:  Avoid conflict with Rehab code

GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
NE
NE

Indirect Emission Reductions (‘000 MTCO2)*
NE
NE

Total Emission Reductions (‘000 MTCO2)
NE
NE

Cost Effectiveness ($/MTCO2)
NE
NE

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.

Measure:
BFM 3.8 HVAC Efficiency 

Sector:
Commercial
Policy Description:  
 Two sources of energy savings include (1) computer technology to regulate system and (2) significant energy management initiatives.
BAU Policy/Program:  
 Efficiency Maine C&I Program, available to businesses with > 50 FTEs, includes three components (1) business practices training, (2) information and end-use training opportunities, and (3) financial grants to assist in the purchase of EE equipment.
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Data Needs
Assumption
Source

Savings associated with installing HVAC computer technology (based on adaptative/fuzzy logic control)
5%
DOE Buildings Technology Program

Commercial Building Energy Used for HVAC as percentage of primary energy use
30%
DOE Buildings Technology Program

Market penetration
NA


Costs associated with installing computer technology
NA


NA: Data not available

GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
NE
NE

Indirect Emission Reductions (‘000 MTCO2)*
NE
NE

Total Emission Reductions (‘000 MTCO2)
NE
NE

Cost Effectiveness ($/MTCO2)
NE
NE

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation
* Indirect Emissions are based on a projection of the average NEPOOL emission factor.
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

Note:  This option may potentially be funded through BFM 5.2.
Many states have provided financial incentives for energy savings in the private sector. Efficiency incentives primarily appear in one of three forms- grants, loans and tax incentives.

Financial Incentive
Example

Corporate tax incentives
The Maryland Clean Energy Incentive Act provides Maryland sales tax exemptions or income tax credits when purchasing certain qualifying high efficiency Energy Star appliances, electric and hybrid-electric vehicles, and certain renewable resource energy systems. The Act also provides for a personal or corporate income tax credit for the production of electricity from commercial and industrial waste, forestry (excluding old growth residue) and agricultural by-products, and landfill and anaerobic digestion biogas. The credit is 0.85¢/kWh (or 0.5¢/kWh for electricity generated in a co-fired plant). The electricity must be sold to an unrelated party to take advantage of the credit. The unused amount of the credit may be carried forward and applied for succeeding taxable years for up to ten years. (Website:   http://www.energy.state.md.us/programs/cleanincentives.html )

Property Tax Reduction
Montana generating plants producing 1 megawatt or more by means of an alternative renewable energy source are eligible for the new or expanded industry property tax reduction on the local mill levy during the first nine years of operation, subject to approval by the local government. If so approved, the facility is taxed at 50 percent of its taxable value in the first five years after the construction permit is issued. Each year thereafter, the percentage is increased by equal percentages until the full taxable value is attained in the tenth year. (Website:   http://www.deq.state.mt.us/energy/Renewable/TaxIncentRenew.asp#15-24-1401)

Business Energy Tax Credit
Oregon Department of Energy: Tax credit to those who invest in energy conservation, recycling, renewable energy resources and less-polluting transportation fuels. The tax credit is 35 percent of the eligible project costs - the incremental cost of the system or equipment that's beyond standard practice. You take the credit over five years: 10 percent in the first and second years and 5 percent each year thereafter. If you can't take the full tax credit each year, you can carry the unused credit forward up to eight years. Those with eligible project costs of $20,000 or less may take the tax credit in one year. http://www.energy.state.or.us/bus/tax/taxcdt.htm



Cash Incentives
· In cooperation with Narragansett Electric Small Business Program, The Rhode Island State Energy Office, (RISEO) is providing cash incentives to small commercial/industrial  applicants (<100KW per month) who install high-efficiency heating equipment measures (e.g., temperature control, EMS, steam trap replacement, boiler reset controls, etc.). All incentives capped at 25% of installed cost or $3,000 per building, whichever is lower.

· Oregon’s Industrial Energy Savings Plan (ESP) offers cash incentives for industrial facilities and manufacturing processes to improve their energy efficiency. Typical opportunities include building and process controls, adjustable frequency drives, compressed air systems, exhaust systems, material handling systems, fans and pumps, lighting, and process efficiency improvements. Incentives are based on the measured reduction in energy use resulting from installing energy-efficient equipment instead of standard equipment in new installations. Incentives are paid following project completion, commissioning and verification of energy savings. (Source: EWEB)

· Entergy’s Large C&I program offers incentives for demand savings and/or energy savings. The incentive prices may not exceed 35% of the avoided costs of supplying electricity (e.g., $164/kW or $0.056/kWh).



Zero/Low Interest Loan Program
Indiana’s Industrial Energy Efficiency Fund is a zero-interest loan program geared to help manufacturers increase the EE of their manufacturing process.  The fund is used to replace or convert existing equipment, or to purchase new equipment as part of a process/plant expansion, which will lower energy use.  Companies can receive as much as $250,000.

(Potential in Maine under FAME?)

Rebates
EWEB Energy-Efficient Motor Program offers rebates to EWEB's commercial and industrial customers for purchasing energy- efficient, three-phase electric motors between three horsepower and 500 horsepower. To be eligible, motors must be meet minimum nominal full load efficiencies published by EWEB and must be installed or inventoried within EWEB's service territory. The rebate is available either from participating motor suppliers as a discount on the motor sales price at the time of purchase or from EWEB as a cash payment after the motor is purchased.

Bonds
Bonds provide up-front capital by attracting investment in the credit-worthiness of an institution

GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
0
0

Indirect Emission Reductions (‘000 MTCO2)*
32.6
85.8

Total Emission Reductions (‘000 MTCO2)
32.6
85.8

Cost Effectiveness ($/MTCO2)

-209

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.

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, Carbon Challenge

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).

GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
NE
NE

Indirect Emission Reductions (‘000 MTCO2)*
NE
NE

Total Emission Reductions (‘000 MTCO2)
NE
NE

Cost Effectiveness ($/MTCO2)
NE
NE

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.

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

GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
1.2
9.0

Indirect Emission Reductions (‘000 MTCO2)*
N/A
N/A

Total Emission Reductions (‘000 MTCO2)
1.2
9.0

Cost Effectiveness ($/MTCO2)

0.27

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.

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.  
GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
NE
NE

Indirect Emission Reductions (‘000 MTCO2)*
NE
NE

Total Emission Reductions (‘000 MTCO2)
NE
NE

Cost Effectiveness ($/MTCO2)
NE
NE

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.
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: 

No data available
GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
NE
NE

Indirect Emission Reductions (‘000 MTCO2)*
NE
NE

Total Emission Reductions (‘000 MTCO2)
NE
NE

Cost Effectiveness ($/MTCO2)
NE
NE

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.

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: 

GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
NE
NE

Indirect Emission Reductions (‘000 MTCO2)*
NE
NE

Total Emission Reductions (‘000 MTCO2)
NE
NE

Cost Effectiveness ($/MTCO2)
NE
NE

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.

Measure:
BFM 4.6  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:   
CHP units are included as eligible renewable sources under the state Renewable Resource Portfolio Requirement
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

For preliminary analysis, following assumptions were made:

· EEA MW potential represents technical potential only, and does not evaluate economic potential.  EEA assumes commercial units are reciprocating engines less than 5 MW, industrial units are simple-cycle combustion turbines of 5-10 MW capacity.

· Based on EGRID data, CHP capacity factor assumed to be 0.4 for commercial, 0.6 for industrial.

· CHP electric efficiency assumed to be 0.4 for both commercial and industrial.

· Power-to-heat ratio assumed to be 0.8 for all units based on units of similar capacity in EGRID.

· All CHP units assumed to be fired by natural gas.

· Fuel input of stand-alone boilers replaced assumed to be 2/3 gas, 1/3 oil (Btu basis).  Oil is assumed to be distillate fuel.

· Efficiency of stand-alone boilers assumed to be 80%.

Data Need
Assumption
Source

Technical potential of CHP capacity in Maine in 2010 (MW)



             Commercial (MW)
411


              Industrial (MW)
232


             Total (MW)
643


Technical potential of CHP capacity in Maine in 2020 (MW)

EEA

Commercial (MW) 
411


Industrial (MW) 
232


Total (MW)
643


Economic potential of CHP capacity in ME 
NA


  NA: Data not available
GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)



Indirect Emission Reductions (‘000 MTCO2)*



Total Emission Reductions (‘000 MTCO2)
365
355

Cost Effectiveness ($/MTCO2)

NE

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.
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?

GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
NE
NE

Indirect Emission Reductions (‘000 MTCO2)*
NE
NE

Total Emission Reductions (‘000 MTCO2)
NE
NE

Cost Effectiveness ($/MTCO2)
NE
NE

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.

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

2003 Efficiency Maine Program Costs
$2,921,000
Efficiency Maine Annual Report 2003

2003 Annual Participant Benefits
$370,150
Efficiency Maine Annual Report 2003

Savings (1st year)
4,837  t CO2
Efficiency Maine Annual Report 2003

Lifetime of savings
15 years
CT C&LM Fund

Natural Gas



Funds collected beyond BAU

2005-2020
$5 Million
Estimate

Average Savings per $ for first year
1MCF/ $29
VT gas program- Is there a better source (D Baston)

Lifetime of savings
15 years
CT C&LM Fund

Oil



Funds collected beyond BAU

2005-2020
$10 Million
Estimate

Savings per $
1 MCF/$29
VT gas program- Is there a better source (D Baston)

Lifetime of Savings
15 years
CT C&LM Fund

GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
134
357.2

Indirect Emission Reductions (‘000 MTCO2)*
81.5
201.7

Total Emission Reductions (‘000 MTCO2)
215.4
558.9

Cost Effectiveness ($/MTCO2)

-529

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.

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. (See also BFM 2.5)

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

GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
NE
NE

Indirect Emission Reductions (‘000 MTCO2)*
NE
NE

Total Emission Reductions (‘000 MTCO2)
NE
NE

Cost Effectiveness ($/MTCO2)
NE
NE

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.

Measure:
BFM 5.4  Incentives for Green Power Purchase

Sector:
Residential, Commercial, Industrial

Policy Description:
To promote and encourage the deployment of renewable energy resources in the region (beyond RPS requirements) by Maine businesses, municipalities, institutions, and households, Maine ratepayers should have the choice of determining where their power comes from through a green offering(s).
BAU Policy/Program:
Maine Renewable Energy is now offering on a limited basis to residential and small commercial customers in either the CMP or Bangor Hydro service territories electricity that is 100% renewable / 100% from Maine.
Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 

Data Need
Assumption
Sources

Green power purchase goal in 2010
3% of total electricity demand
Estimate

Green power purchase goal in 2020
6% of total electricity demand
Estimate

Maine electricity demand in 2010
12,430,000 MWh
Maine Energy Policy Report

Maine electricity demand in 2020
13,937,000 MWh
Projection based on Maine Energy Policy Report

Incremental cost for RE
0.015$/kWh
Maine Renewable Energy

GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
N/A
N/A

Indirect Emission Reductions (‘000 MTCO2)*
101.4
224.3

Total Emission Reductions (‘000 MTCO2)
101.4
224.3

Cost Effectiveness ($/MTCO2)

56

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation
* Indirect Emissions are based on a projection of the average NEPOOL emission factor.
Measure:
BFM 5.5  R&D for new technology

Sector:
Residential, Commercial, Industrial

Policy Description:
R&D program for new technology
BAU Policy/Program:

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

Note: Addressed by EW 7.2
GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
NE
NE

Indirect Emission Reductions (‘000 MTCO2)*
NE
NE

Total Emission Reductions (‘000 MTCO2)
NE
NE

Cost Effectiveness ($/MTCO2)
NE
NE

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.
Measure:
BFM 5.6  Wood Product Sequestration

Sector:
Residential, Commercial, Industrial

Policy Description:
Wood Product Sequestration
BAU Policy/Program:

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

Note: Addressed by AF 2.6
GHG Emission and Cost Estimates:


2010
2020

Direct Emission Reductions (‘000 MTCO2)
NE
NE

Indirect Emission Reductions (‘000 MTCO2)*
NE
NE

Total Emission Reductions (‘000 MTCO2)
NE
NE

Cost Effectiveness ($/MTCO2)
NE
NE

Direct Emissions: On-site emission reductions

Indirect Emissions: Emission reductions at the site of electricity generation

* Indirect Emissions are based on a projection of the average NEPOOL emission factor.

4.  BFM Emission Factors, Avoided Costs, and Discount Rate
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Distillate Fuel Oil

0.073

t CO2/MMBtu

 

Source: US EPA

Gas

0.053

t CO2/MMBtu

 

Source: US EPA

Electricity

2005

2010

2015

2020

t CO2/kWh

0.0003

0.0003

0.0003

0.0003

Average Emission Rate (lbs/MWh)

598

598

590

Marginal Rate (lbs/MWh)

 

1040

1100

1110

Source :ISO NE; assume declines over time as more RE comes on line

ASSUMPTIONS

Residential

Commercial

Industrial

Discount Rate

8.20%

8.20%

8.20%

Source:

Five year rolling average of the Federal Reserve Prime Rate  

Avoided Cost

Residential

Commercial

Industrial

Electricity

-0.124

-0.10

-0.03

$/kWh

       Source: EIA

Oil

-9.21

-9.21

-8.42

$/MMbtu

       Source: EIA

Gas

-12.13

-11.60

-9.84

$/MMbtu

       Source: EIA

Note:  Get updated rates from Maine DPUC, SPO

















� Estimate appears to be conservative based on 18% reduction cited in Xenergy (2001), “Impact Analysis of the Massachusetts 1998 Energy Code Revisions”


� The national Home Energy Ratings System (HERS) method rates a home on a scale of 0 to 100, with 0 being the least energy efficient and 100 being a highly energy efficient house. The system is based on comparing the house being rated to a computer model of that exact same house if it were built to the national Council of American Building Officials - Model Energy Code (CABO MEC) standards for residential construction. This computer modeled house is called the "Reference House." A score of 80 would be a house which meets CABO MEC standards. If the house being rated is less energy efficient than its computer modeled Reference House, then it would score less than 80 points. If the house being rated is more energy efficient than its computer modeled Reference House, then it would score more than 80 points. An EPA Energy Star® Home is a new or energy improved home which scores 86 or higher on the HERS scale. (Five Star and Five Star Plus Homes). (Source: http://www.horizon-res.com/EEMs.htm)





� LOCATION EFFICIENT MORTGAGE services is a certification mark owned by the Institute for Location Efficiency. Unauthorized use of this mark is prohibited.


� “Costs and Financial Benefits of Green Buildings: A Report to California’s Sustainable Building Task Force” (October 2003). Costs based on 33 green buildings compared to conventional designs for those buildings.  The Average premium was slightly less than 2% or $3-5/sq ft.


� “Costs and Financial Benefits of Green Buildings: A Report to California’s Sustainable Building Task Force” (October 2003). Costs based on 33 green buildings compared to conventional designs for those buildings.  The Average premium was slightly less than 2% or $3-5/sq ft.
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