Rhode Island Greenhouse Gas Process

Second Meeting:  Buildings and Facilities Working Group

Thursday, February 7, 2002

Facilitator: Dr. Jonathan Raab, Raab Associates, Ltd.

Consultant: Dr. David Nichols, Tellus Institute
Meeting #2: Summary

19 people attended the meeting, which began at 8:30 and concluded at 12:15pm.

I.
Documents Distributed

Prior to Meeting:

1. Agenda

2. Table and Graph demarcating High/Medium/Low priority options

3. Revised “Development of Options: Scoping Paper for the Working Group on Buildings and Facilities“, Tellus Institute, February 2002

At the Meeting:

            Memo from John Batey, Energy Research Center (attached as Appendix B)

II.      Agenda Review

Dr. Raab went over the Agenda for the meeting and asked if there were any changes or corrections to the meeting summary from the last meeting.  There were none.  He then explained that the goal for this meeting was to put priorities on the options presented in the Scoping Paper so as to make recommendations to the Stakeholder group.

III.
Review of Modifications to the Scoping Paper 

Dr. Nichols then went through the modifications Tellus made to the Buildings and Facilities Working Group Scoping Paper in response to comments from group members.  He reviewed the table inserted at the beginning of the Scoping Paper detailing changes Tellus made to the document.

Many of the changes were straightforward and elicited no comments from the Working Group.  Some, however, generated discussions and deliberations.

With regard to the suggestion that the state consider an override of local zoning rules if the proposed building involves efficient development, one participant noted that a zoning override would likely run into serious political obstacles.  

There was some discussion over the proposal to exempt windows from residential retrofits.  While the action would make the overall program more cost effective, it would concurrently reduce carbon savings.  One participant noted that window replacement could provide extra benefit of lead reductions.

The representative from the New England Gas Company noted that all references to ProvGas should now refer to the New England Gas Company, as the company’s name has changed.

There was also a request for Tellus to get more feedback on the accuracy of the gas references in the Scoping Paper.  Participants also asked for the revised technical appendix to be added to the Raab Associates web site (www.raabassociates.org).

The Work Group members discussed gas air conditioning, as Tellus added the option to the Scoping Paper but concluded it would be very expensive and would not result in very significant reductions in emissions.  One participant noted that the gas company has some funding to support gas air conditioning, but the program has not seen much activity.

There was also some discussion of the Warwick School biofuel test project.  A report on that project is due in April.

There was then a discussion of several items submitted to the group in writing from John Batey, consultant to the Oil Heat Institute.  The Memo circulated by Mr. Batey at the meeting is attached to this Summary as Appendix B.

Mr. Batey pointed out opportunities to save carbon emissions through efficient oil heating systems, either through improvement of existing oil systems or by shifting people from electric to efficient oil heating systems.  Tellus added a new option into the Scoping Paper for switching from electricity to fossil fuels.  

Mr. Batey also offered that efficiencies might be achieved through annual inspections of fossil-fired home heating equipment.  This might result in needed repairs, such as replacing burners, adjusting nozzles, etc.  He also pointed to the potential of other efficiency measures related to fossil fuel heated homes.  Dr. Nichols explained that Tellus added some of the specific measures Mr. Batey mentioned but that overall no significant change in the overall numbers precipitated.  

Finally Mr. Batey’s memo raised the concern that the Scoping Paper was promoting a shift from oil to gas systems, because Tellus concluded that there is lower carbon content in gas.  Mr. Batey argued that upstream emissions in gas distribution systems roughly equals the greenhouse gas emissions from end-use oil.  Dr. Nichols pointed to a detailed study that included upstream GHG impacts for both oil and gas and concluded that gas was still less carbon intensive.  The group left it that Mr. Batey and Tellus would continue to discuss the fuel switch question and that the group would table its final determination on what to do with the option until the next meeting.

IV.
Categorizing Options into High, Medium, and Low Priority Groups

After a short break, Dr. Raab explained that the goal of the Working Group is to present a list of priorities to the stakeholders and that it would probably be adequate to group the options into high, medium and low priority “bins” along with an un-redlined, revised scoping paper.  The group concurred and some also suggested adding an “eliminated” bin, along with the rationale for elimination, so that others would know what options the Working Group had examined, even if they were eventually rejected.

The group then discussed each option in the original binning done by Tellus based solely on the potential amount of saved carbon in 2020 and the cost of saved carbon.  The Working Group was invited to re-bin the options as they saw fit.

The options Tellus described as High Potential were:

	Number
	Name
	Saved Carbon
	CSC

	High Potential

	2.6
	Energy efficiency in existing nonresidential facilities: implement substantial new fossil-oriented program.
	100
	-200

	3.1
	Upgrade and extend appliance efficiency standards
	100
	-50

	5.2
	Compact appliances life style option
	80
	-550

	3.2
	Upgrade new construction building code
	60
	-250

	6.2
	Energy efficiency targets adopted by industrial firms
	40
	-180

	4.1
	Combined heat & power (CHP) in industry
	35
	-70

	1.6
	Electric energy efficiency in existing nonresidential facilities: extend  “Energy Initiative”
	30
	-200


The group concluded that all the options that were categorized as “high” priorities should stay in the high bin, but with the following qualifications and comments:

On the possibility of upgrading and extending appliance efficiency standards (3.1) the participants expressed skepticism that a state-level standard would be effective.  The group decided to leave the option in “high” but to emphasize that a focus on regional and federal standards would be a more effective strategy.  

With regard to upgrades in building codes, Tellus wanted to make clear that the code change referenced in the Scoping Paper was an aggressive change, beyond cyclical improvements.  The only way to get the reductions presented in the Scoping Paper was to put these more aggressive changes in place.

The options Tellus identified as Low Potential were:

	Number
	Name
	Saved Carbon
	CSC

	Low Potential

	2.4b
	Switching to cleaner home heating fuel – electricity to fossil fuel
	1
	170

	1.1
	Solar PV buydown program
	1
	1200

	2.3
	Active solar hot water heating program
	1
	1100

	2.7
	Nonresidential gas air conditioning
	<1
	300


The group concluded that all the options that were categorized as “low” priorities should stay in the low bin, with the following qualifications and comments:

Participants noted that we might need to use options from the low bin in order to meet the target reduction levels.  Dr. Raab noted that those targets shouldn’t impact the Group’s binning of the options, because the Stakeholders are the ones who will need to figure out how deep they’ll need to reach into the “bins”  to meet them.

The group agreed to change the language in some of the options (such as 2.4b) to allow for switches from electric heat to both oil and gas heat instead of just gas.

Attention then turned to the middle group, which Tellus explained they intentionally left large, as that was where most of the deliberation was going to take place.

	Number
	Name
	Saved Carbon
	CSC

	Medium Potential

	2.4a
	Switching to cleaner home heating fuel – oil to natural gas
	30
	35

	2.2
	Efficient residential fossil fuel heating initiative
	25
	10

	6.3
	Additional tax credits, for energy efficiency
	15
	-150

	4.2
	CHP in buildings and facilities (non-industrial)
	15
	-90

	2.1
	Efficient residential electric cooling initiative
	10
	0

	1.3
	Retrofit program for electrically heated homes
	9
	-7

	2.5
	Retrofit program for fossil heated homes
	6
	-7

	5.1
	Compact floorspace life style option
	5
	-400

	1.2
	Efficient lighting and efficient appliances DSM programs
	5
	-226

	1.5
	“Design 2000” DSM for efficient new nonresidential construction
	5
	-200

	1.7
	Small commercial & industrial DSM program
	5
	-150

	6.1
	Public facilities efficiency initiative
	5
	-160

	1.4
	“Energy Star” DSM for efficient new residential construction
	1
	0


The participants immediately focused on option 2.4a, which dealt with fuel switching, because it was directly related to the concerns Mr. Batey raised.  Some participants pointed out that gas is not available to all areas, and that many big customers are dual-fuel and switch based on price.  They further argued that the state needs both options, because neither oil nor gas can handle the entire load.  Another participant noted that there’s pricing issue to take into consideration on the fuel switching issue.  Others noted that price volatility happens in both the oil and gas markets. 

Eventually the decision was made to drop option 2.4a off of the list, but to write a paragraph noting that the group was split on what action to take with regard to the fuel switch question.  The group asked to have Tellus to check on the relative saturation rates of fuel oil and natural gas.  

On the compact floor space plan option, some participants questioned the political reality of promoting such a plan, as there are other initiatives, some supported by the Governor, that seem to be promoting the opposite.  As a result, the group elected to keep the floor space option in the medium priority bin.

For options 1.2, 1.5, 1.7, 1.4, all of which are existing initiatives, the group agreed that they should be continued and enhanced.  They, along with several other options, were moved up to the high potential bin by consensus of the group.

All of the options as they were reprioritized during the meeting appear in Appendix A.

V.
Wrap Up / Next Meeting

Because of the progress made in the meeting, Dr. Raab suggested that the next meeting on April 4 go from 9am to noon.

To Do:

· Add revised technical appendix to the Raab Associates web site (www.raabassociates.org) -- Raab  

· Change all references to ProvGas to the New England Gas Company, as the company’s name has changed -- Tellus

· Mr. Batey and Tellus will continue to discuss the fuel switch question – Batey/Nichols

· Check on relative saturation rates between oil and natural gas – Tellus

· Meeting Summary – Raab 

· Agenda for April 4 Meeting – Raab  

· Draft memo from Buildings and Facilities Working Group to Stakeholders for discussion at April 4 meeting – Raab/Tellus

Appendix A:

Consensus Binning from Building & Facilities Working Group

	Number
	Name
	Saved Carbon

	CSC

	High Priority

	2.6
	Energy efficiency in existing nonresidential facilities: implement substantial new fossil-oriented program.
	100
	-200

	3.1
	Upgrade and extend appliance efficiency standards
	100
	-50

	5.2
	Compact appliances life style option
	80
	-550

	3.2
	Upgrade new construction building code
	60
	-250

	6.2
	Energy efficiency targets adopted by industrial firms
	40
	-180

	4.1
	Combined heat & power (CHP) in industry
	35
	-70

	1.6
	Electric energy efficiency in existing nonresidential facilities: extend  “Energy Initiative”
	30
	-200

	6.3
	Reinstate and expand tax credits, for energy efficiency
	15
	-150

	4.2
	CHP in buildings and facilities (non-industrial)
	15
	-90

	2.1
	Efficient residential electric cooling initiative
	10
	0

	1.3
	Retrofit program for electrically heated homes
	9
	-7

	2.5
	Retrofit program for fossil heated homes
	6
	-7

	1.2
	Efficient lighting and efficient appliances DSM programs
	5
	-226

	1.5
	“Design 2000” DSM for efficient new nonresidential construction
	5
	-200

	1.4
	“Energy Star” DSM for efficient new residential construction
	1
	0

	1.7
	Small commercial & industrial DSM program
	5
	-150

	6.1
	Public facilities efficiency initiative
	5
	-160

	Medium Priority

	2.2
	Efficient residential fossil fuel heating initiative
	25
	10

	5.1
	Compact floorspace life style option
	5
	-400

	Low Priority

	2.4b
	Switching from electricity to fossil fuel heating
	1
	170

	1.1
	Solar PV buydown program
	1
	1200

	2.3
	Active solar hot water heating program
	1
	1100

	2.7
	Nonresidential gas air conditioning
	<1
	300


	Non-Consensus Options

	2.4a
	Switching from oil to natural gas
	30
	35


Note:  These are sorted within each category by saved carbon in 2020.

APPENDIX B

MEMO FROM JOHN BATEY

ERC         
ENERGY RESEARCH CENTER, INC
35 FAWN ROAD

EASTON,   CONNECTICUT    06612

(203)459-0353      FAX:  (203)459-0282      

TO:          Rhode Island Greenhouse Gas Buildings and Facilities Working Group

FROM:    John Batey, PE, Engineering Consultant

DATE:     February 5, 2002

RE:          Comments for the Working Group Meeting on February 7, 2002
I will not be able to attend the rescheduled working group meeting on February 7th, but I have completed some engineering and technical assessments that have an important impact on selection of greenhouse gas options.  This report briefly summaries some concerns that must be addressed before completing final selection and analysis of options.  

On December 18th I completed a report “The Role of Home Heating Oil in Lowering Greenhouse Gases and Other Air Emissions in Rhode Island.  I also sent a brief MEMO on recommendations regarding existing and new options to lower greenhouse gas emissions.  Last week I sent these reports by e-mail to the entire working group.  Page 3 of that report shows recent research, which indicates that the total global warming potential for home heating oil is similar to the global warming produced by natural gas equipment.  While natural gas has lower carbon dioxide emissions (120 versus 159 pounds per million BTU of fuel burned), the higher methane emissions from natural gas that occur from gas (methane) leakage during transmission and distribution to homes offsets the lower carbon dioxide emissions.  A number of references including recent US Department of Energy publications are cited.   The Figure on page 4 of my December 18th report shows that the global warming potentials of residential oil and gas burners are similar, and much lower than other many sources including coal combustion and electric heat. 

Based on this report and the supporting references, I conclude that converting homes from heating oil to natural gas will not lower greenhouse gas emissions.  My MEMO of December 18th, requested that Option 2.4 be deleted from the list of greenhouse gas reduction options. 

This week I received the most recent revision of the Rhode Island Greenhouse Gas Action Plan by Tellus Institute that was updated on January 24, 2002, which includes NEW DSM OPTION 2.4a – Fuel Switching, Oil to Natural Gas.  I spoke with Tellus staff and was advised that the decision to include option 2.4a is based on a fuelcycle analysis reports produced by Mark Delucchi with the Institute for Transportation Studies at UC Davis.  

I received a copy of the report referenced by Tellus Institute, I contacted and spoke with its author, Mark Delucchi, and I reviewed additional references supporting this lifecycle emissions analyses that were referenced.  I offer the following technical comments regarding this initial review that are relevant to the decision-making process for the Rhode Island Greenhouse Gas Working Group:

· The uncertainty in Mr. Delucchia’s analyses is on the order of 20 percent or more based on our telephone conversation.   The difference in estimated global warming potentials for oil and natural gas is in the 20 percent range.  Therefore, the difference in global warming impact of oil and gas is within the uncertainty range of his analysis.  In contrast, electricity generation is 150% to 300% higher than gas and oil, which is a meaningful difference based on the uncertainty range of his analysis.  The error range implicit in his analysis indicates that it cannot be used to accurately measure small differences such as the differences in global warming potentials of natural gas, propane or home heating oil.

· A global warming potential for methane of only 20 is used which is very low.  The range is typically 30 to 70 based on physical properties, and the International Panel on Climate Change uses 21 or 22.  This tends to favor natural gas over oil in the analysis.

· Many assumptions are cited in the supporting documentation to Mr. Delucchi’s report, including the assumption that gas pipeline leakage rates will decrease by 0.5% a year for distribution systems, and will decrease 0.25% a year for transmission and production.  These are not supported by any references, and are highly questionable.  In fact, as natural gas use increases, pipeline pressure must increase to satisfy the new demand, which increases gas leakage rates.  

· The primary source relied on for the gas pipeline leakage rate of 1.4 percent of gas flow is from a 1992 study, which is now ten years old.  More recent US Department of Energy data suggests that gas leakage rates are 2.6 percent. This has an important impact on the outcome of the analysis that is being used by Tellus Institute.  It will diminish the difference in global warming between oil and gas.

· Nitrous Oxide, N2O, is a powerful greenhouse gas included in the analysis.  The value used by Delucchi for home heating oil is 1.0 g/Million BTU.  This is six times higher than the accepted valued of 0.16 shown in US EPA publication AP-42 (1998).  This increases oil’s calculated global warming potential.

· A complete assessment of all the assumptions used by Mr. Delucchi in his report, his calculation model, and his supporting documentation must be reviewed to assure that they are applicable to space heating in Rhode Island.  His past work has focused on transportation and electric power generation.

· A complete review and analysis of the Tellus Institute model, all inputs, and all assumptions that are used is also needed before the technical review by this working group can be completed.

Given the relatively large uncertainties in the analysis method, the number of assumptions used, the relatively small differences in oil and gas global warming potentials, and the fact that this work was funded by the Propane Education and Research Council, I question the accuracy and reliability of this analytic approach for application to residential heating in Rhode Island.  

The practical economic impact on Rhode Island homeowners is much more important than the model that is used.  It appears that switching from oil to gas will have a significant negative impact on homeowners.  The Delucchi report states that the model is an engineering model and not an economic model, and that economic impacts must be considered.  I have been conducting analyses of residential heating costs for the past 25 years, and I recently completed an update of the economic impacts of conversion from oil to gas on Rhode Island homeowners.  This is based on recent residential oil and gas prices, and historic prices published by the US Department of Energy’s Energy Information Administration.  

The Table in the first attachment shows the Cost Savings and Payback Period after Conversion from Oil to Natural Gas, based on the average oil and gas prices over the past 12 months.  The average price of oil over for the most recent 12-months published by the USDOE is $1.27 a gallon, and $1.72 for natural gas with energy content equivalent to a gallon of oil.  Natural gas prices are 26% higher than oil, which directly impacts annual heating costs.  The second attachment shows that this trend has continued for more than ten years, and the price difference is widening.  In fact, oil prices are now at $1.18 a gallon in a decreasing mode. Therefore, converting from oil to gas will substantially increase the cost of home heating in Rhode Island. 

Referring again to the first attachment, we see that the increase in heating costs after converting from oil to gas ranges from $62 to $486 a year, for a typical house that uses 865 gallons of fuel each year.  The average homeowner would be expected to experience heating fuel costs that are $200 to $300 a year higher.  The cost for conversion to a gas furnace or boiler typically ranges from $3,000 to $4,000 based on research by the Consumer Energy Council of America (CECA).   CECA reports have consistently recommended over the past 13 years that homeowners invest in energy conservation options and not fuel switching.   In fact, the cost of the conversion equipment will never payback, because annual heating costs are higher after switching to gas.  

The negative economic impact of conversion from oil to gas is shown in the third attachment which shows that over 20-years the heating costs increase by approximately $8,000 based on current fuel prices for average efficiency furnaces and boilers.  When the cost of conversion is added to this fuel cost increase, the average homeowner is expected to experience increases in heating costs in the range of $11,500 per household after switching from oil to gas.

Based on this initial critique of the supporting documentation used by Tellus Institute, and the negative economic impact on homeowners in Rhode Island, we strongly reassert our recommend that Option 2.4a be removed from the list of greenhouse gas options considered by this working group.  Otherwise, the recommendations of this working group may be seriously flawed, and will not withstand peer review.  More importantly, the public will be technically misinformed, and invest in an option that is not economically or environmentally sound.

	
	COST SAVINGS ($/YEAR) AND PAYBACK PERIOD (YEARS) 
	

	
	AFTER CONVERSION FROM FUEL OIL TO NATURAL GAS
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	STATE:
	RHODE ISLAND
	
	
	
	
	

	
	UTILITY:
	STATE AVERAGE  (USDOE/EIA)  - OCT 2000 THRU SEPT 2001
	

	
	GAS PRICE:
	12.66
	$/ MCF
	
	
	
	
	

	
	
	1.72
	$/GAL EQUIVALENT
	
	
	
	

	
	OIL PRICE:
	1.27
	$/GAL 
	
	
	
	
	

	
	FUEL USE:
	865
	GAL/YEAR
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	     COST SAVINGS ($/YEAR)
	
	
	

	
	
	
	     NEW GAS EQUIPMENT AFUE %
	
	

	
	OIL AFUE %
	
	80
	85
	90
	
	
	

	
	70
	
	-207 
	-130 
	-62 
	
	
	

	
	75
	
	-300 
	-218 
	-145 
	
	
	

	
	80
	
	-393 
	-305 
	-228 
	
	
	

	
	85
	
	-486 
	-393 
	-310 
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	 FURNACE PAYBACK PERIOD (YEARS)
	
	

	
	
	   GAS
	          NEW GAS EQUIPMENT AFUE %
	
	

	
	
	   EQUIP 
	80
	85
	90
	
	
	

	
	
	   COST $
	2610
	3025
	3440
	
	
	

	
	OIL AFUE %
	 
	 
	 
	 
	
	
	

	
	70
	
	     NONE
	     NONE
	     NONE
	
	
	

	
	75
	
	     NONE
	     NONE
	     NONE
	
	
	

	
	80
	
	     NONE
	     NONE
	     NONE
	
	
	

	
	85
	
	     NONE
	     NONE
	     NONE
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	 BOILER PAYBACK PERIOD (YEARS)
	
	

	
	
	
	
	
	
	
	
	

	
	
	   GAS
	          NEW GAS EQUIPMENT AFUE %
	
	

	
	
	   EQUIP 
	80
	85
	90
	
	
	

	
	
	   COST $
	4070
	4540
	5010
	
	
	

	
	OIL AFUE %
	 
	 
	 
	 
	
	
	

	
	70
	
	     NONE
	     NONE
	     NONE
	
	
	

	
	75
	
	     NONE
	     NONE
	     NONE
	
	
	

	
	80
	
	     NONE
	     NONE
	     NONE
	
	
	

	
	85
	
	     NONE
	     NONE
	     NONE
	
	
	

	
	
	
	
	
	
	
	
	

	NOTES:  Includes $750 average cost for conversion from oil to gas (ref: CECA).
	

	The boiler and furnace costs shown are based on information published by the
	

	Consumer Energy Council of America (1994) and updated using the Bureau of Labor Statistics 

	Producer Price Index (2001). These cost estimates include equipment and installation costs and 

	are included for illustrative purposes only.
	Actual installed costs can vary widely, and can

	be below the low values and above than the high values shown.
	
	
	


	[image: image1.png]$ PER GALLON OR EQUIVALENT

RESIDENTIAL OIL AND NAT GAS PRICES

1.600

$ PER GALLON OR EQUIVALENT
REF: USDOE/EIA

1.400

1.200

1.000

0800

A

0,600 1

0400

—e— HOME HEATING OIL

—= NATURAL GAS

0200

0.000

1980

1985 1990 1995

2000






	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	
	

	
	[image: image2.png]INCREASED FUEL COSTS -$

9000

8000

7000

6000

5000

4000

3000

2000

1000

CUMULATIVE HEATING COST INCREASE - $

BY SWITCHING FROM OIL TO GAS IN RHODE ISLAND

FOR EQUAL OIL AND GAS EFFICIENCY OF 80%

s

o

e

YEAR

0






	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	
	
	
	
	
	
	
	
	


� Estimates of thousands of tonnes in 2020
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