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Overview of Scenario Analysis

The figures included in this summary are the key results of an analysis in which the various Working Group options have been modeled within the LEAP energy modeling framework to analyze their combined energy and greenhouse gas savings potential and their economic costs and benefits versus the baseline scenario (which has been described in an earlier memo).

Tellus grouped the options into one of the following six scenarios, based on the earlier “binning” of options by the Working Groups.  Tellus developed a seventh scenario (for saved carbon only) that included all of the options in Scenario 6 above plus the low priority options identified by the Working Groups and the non-binned option identified by the Transport and Land-use Working Group: VMT-based car insurance

1. High priority options requiring action within the State only.

2. High priority options requiring action both within and beyond the State.

3. High & medium priority options requiring action within the State only.

4. High & medium priority options requiring action both within and beyond the State.

5. High & medium priority and non-consensus options requiring action within the State only.

6. High & medium priority options requiring action both within and beyond the State.

7. High, medium & low priority options requiring action both within and beyond the State

Note that only 3 options are assumed to require action beyond the State level:

· Buildings and Facilities Option 3.1: Appliance efficiency standards

· Energy Supply and Solid Waste Option 2.2: Carbon cap and trade

· Transport and Land-Use Option 1.1.1: National CAFE standard

Tellus entered the following information for the measures listed in Table 1 into LEAP: 

· energy and/or GHG savings potential of the measure versus the Baseline scenario (as developed for the earlier scoping papers)

· unit costs of saved energy of demand-side options

· capital and operating and maintenance (O&M) costs of electric generation technologies

· unit prices of the various fuels consumed in Rhode Island.  

Tellus then used LEAP to combine the options into the seven scenarios and to compare and contrast the effect of the different scenarios. All of the demand-side measures are assumed to be additive. Each scenario results in significant reductions in electricity generation requirements. Moreover, each of the scenarios includes a Renewable Portfolio Standard (RPS), which specifies that by 2020, non-hydro renewables should account for 20% of electricity generation.  To model these situations, we used the U.S. DOE’s National Energy Modeling System (NEMS) to examine what types of power plants will be avoided in New England in future scenarios with lower electric demand growth.  NEMS simulates that virtually all of the reductions in generation will be due to avoided Natural Gas Combined Cycle power plants.  The corollary of this is that none of the scenarios show significant differences in emissions from coal and oil-fired generation.  We also used NEMS to examine what types of power plants are likely to be used to meet the RPS. The types of plants used vary over time as Wind and Biomass technologies become more economic and as Municipal Solid Waste becomes more fully utilized.  By 2020, the RPS is generated from approximately 43% biomass, 33% Wind and 25% Municipal Solid Waste..   The results of the analysis in NEMS were entered into LEAP, which was then used to examine the overall costs, and emissions implications of each integrated scenario.

Table 1: Scenario Options

Building & Facilities Working Group

	Consensus Options

High Priority

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

	3.1 (Federal)
	Upgrade and extend appliance efficiency standards

	5.2
	Compact appliances life style option

	6.2
	Energy efficiency targets adopted by industrial firms

	4.1
	Combined heat & power (CHP) in industry

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

	6.3
	Reinstate and expand tax credits, for energy efficiency

	4.2
	CHP in buildings and facilities (non-industrial)

	2.1
	Efficient residential electric cooling initiative

	1.3
	Retrofit program for electrically heated homes

	2.5
	Retrofit program for fossil heated homes

	1.2
	Efficient lighting and efficient appliances DSM programs

	1.5
	“Design 2000” DSM for efficient new nonresidential construction

	1.4
	“Energy Star” DSM for efficient new residential construction

	1.7
	Small commercial & industrial DSM program

	6.1
	Public facilities efficiency initiative

	2.4c
	Encourage use of lower carbon fossil fuels

	Medium Priority

	2.2
	Efficient residential fossil fuel heating initiative

	5.1
	Compact floor space life style option

	Low Priority

	2.4b
	Switching from electricity to fossil fuel heating

	1.1
	Solar PV buy-down program

	2.3
	Active solar hot water heating program

	2.7
	Nonresidential gas air conditioning

	Non-Consensus

	3.2a
	Upgrade new residential construction building code 

	3.2b
	Upgrade new commercial construction building code 

	2.4a
	Switching from oil to natural gas


Energy and Solid Waste Working Group

	Consensus Options

	High Priority

	3.1
	Pay-As-You-Throw 

	3.3
	Resource management contracting 

	1.3
	Renewable portfolio standard

	2.2

(Federal)
	Carbon cap and trade permit system

	Medium Priority

	1.5
	Direct investments or expenditures

	1.1
	SBC - supply options

	1.6
	State Facilities Renewable Purchase Requirement

	1.1
	SBC - demand options

	1.2.1,

1.2.2

1.4
	Incentive Package (Production tax credit, investment tax credit, net metering, backup rates)

	Low Priority

	3.5
	Deposit bottle system (“bottle bill”)


Transportation and Land Use Working Group

	High Priority

	1.1.1

(Federal)
	National CAFÉ standards

	3.1.1
	Urban/Suburban Forestry

	3.1.2
	Continuation of Open Space Protection

	1.1.2
	Fuel economy improvements, using local initiatives

	2.1
	Transit oriented development and enhancing transit options and operations

	2.2
	Expand bicycle and pedestrian infrastructures

	2.3
	Commuting efficiency

	2.4
	Reducing commuting trips

	1.2
	Government-owned vehicle carbon efficiency

	Low Priority

	3.3.1
	Conversion of Marginal Cropland to Forest 

	4.2
	Fleet fuel GHG content mandate

	3.3.2
	Conversion of Marginal Cropland to Wetlands

	3.3.4
	Low Input Agriculture and Improved Cropping Systems

	Non-Consensus Option

	1.3
	Increase the gasoline tax

	Agreed to Research but Not to Bin Now

	1.4
	Create VMT-based insurance premium structures


Figure 1: Rhode Island GHG Emissions Scenarios Compared to Governors’/Premiers’ Target
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This “jaws” chart shows the GHG emissions trajectory of each of the seven scenarios along with the targets adopted recently by the New England Governors/Canadian Premieres conference.  Notice that only two scenarios meet or exceed the target: High/Medium & Non-Consensus/All (HMNA) and the HMNA plus the Low Priority Options.  The values combine emissions from all greenhouse gases tracked in the LEAP scenarios including carbon dioxide and methane, and combine them based on their overall global warming potential (GWP).  Thus the units are tonnes of carbon equivalent.  
Figure 2: Contribution of Measures to Scenario: High, Medium and Non-Consensus/All
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This chart shows how the three groups of measures identified by each working group contribute to the overall GHG emissions savings of the scenario High, Medium and Non-Consensus/All versus the Baseline scenario.  

Figure 3: Components of Cumulative GHG Savings in Scenario High, Medium and Non-Consensus/All vs. Baseline
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This chart shows the contribution to the cumulative GHG savings in scenario High, Medium and Non-Consensus/All from each of the measures.  Notice that the two largest measures: national CAFÉ standards, and appliance efficiency standards measures are both federal measures.  These account for approximately 27% of all cumulative GHG savings.  The top ten measures in terms of GHG savings account for 69% of cumulative GHG savings.

Figure 4: Scenario Benefits vs. GHG Savings
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This chart shows the cumulative GHG savings and the cumulative discounted net economic benefits (i.e. benefits minus costs) through 2020 of each scenario versus the Baseline.  Note that costs are only assessed through 2020, not through each measure’s entire lifetime. There will therefore be additional benefits beyond 2020 for things installed before 2020 that are still functioning and saving, which are not included here.

Note also that the more aggressive scenarios actually yield more economic benefits. Economic costs and benefits have not been quantified for the final scenario, which includes low priority options.

Figure 5: Net Costs and Benefits of Scenarios vs. Baseline
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Chart shows the cost and benefit components of each of the six main scenarios.  Costs are the additional capital and O&M costs of purchasing and using more expensive energy efficient equipment (mainly in the transport sector and in buildings and facilities), while benefits are (a) the avoided costs of fuel that no longer needs to be purchased in the scenario (compared to the fuel that would have been purchased in the Baseline scenario); (b) avoided environmental externality costs due to the lower level of non-greenhouse gas air pollutant emissions in the policy scenarios compared to the Baseline scenario.  Externalities values are based on a review of externality values that have been adopted or proposed by State Public Utility Commissions for use in electric power planning.  Note that capital and O&M costs for electric power generation are too small to appear on this chart.  This is because the additional costs of purchasing and operating more expensive renewables are balanced by the benefits of the combined cycle natural gas power plants that are avoided because of the lower electricity demands in the scenarios.

Figure 6: NOx Emissions from Scenarios

Figure 7: VOC Emissions from Scenarios
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Notes: 

In Figure 6, High/State and High &Medium/State are virtually identical, and High/All and High & Medium/All are virtually identical.

In Figure 7, High/State and High &Medium/State are virtually identical, and High/All and High & Medium/All are virtually identical.

Nitrogen oxides (NOx) form when fuel is burned at high temperatures, as in a combustion process. NOx is involved in the formation of ground-level ozone, which can trigger serious respiratory problems. It reacts to form nitrate particles, acid aerosols, as well as NO2, which also cause respiratory problems.  It also contributes to formation of acid rain and to nutrient overload that deteriorate water quality.  NOx  also contributes to atmospheric particles that cause visibility impairment most noticeable in national parks, and reacts to form toxic chemicals. It also 

contributes to global warming. (summarized from EPA web site: http://www.epa.gov/air/urbanair/nox/index.html)

Volatile Organic Compounds contribute to the production of photochemical smog and to ground level ozone, which affects the human respiratory system. High ozone levels can also damage crops, forests and wildlife (summarized from “a Guide to Environmental Analysis for Energy Planners: http://www.tellus.org/seib/publications/emanual.pdf)
Figure 8: PM10 Emissions from Scenarios

Figure 9: SO2 Emissions from Scenarios
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In Figure 8,  High/State and High &Medium/State are virtually identical, and High/All and High & Medium/All are virtually identical.

In Figure 9, High/All and High & Medium/All are virtually identical.

Particulate matter of size less than 10 microns in diameter (PM10).  Particulates are associated with serious health effects including increased hospital admissions and emergency room visits for people with heart and lung disease, and work and school absences. Particulates are the major source of haze that reduces visibility in many parts of the United States, including National Parks. Particulates settle on soil and water and harm the environment by changing the nutrient and chemical balance. They also cause erosion and staining of structures.  (Summarized from EPA web site: http://www.epa.gov/ebtpages/airairposulfuroxidesso2.html)

Sulfur Dioxide (SO2) is formed when fuels containing sulfur, such as coal and oil are burned.  SO2 contributes to respiratory illness, particularly in children and the elderly, and aggravates existing heart and lung diseases. It contributes to the formation of acid rain, which damages trees, crops, historic buildings, and monuments; and makes soils, lakes, and streams acidic. It also contributes to the formation of atmospheric particles that cause visibility impairment, most noticeably in national parks. (summarized from EPA web site: http://www.epa.gov/ebtpages/airairposulfuroxidesso2.html)

See Figure 5 for details of benefits
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Jaws

		Rhode Island Policies: Global warming potential [Carbon equivalent]

		GWP: All GWPs

		Units: thousand tonne

						1999				2002		2010		2020

		Baseline				3,517.40				3,560.10		3,700.70		4,087.50

		High/State				3,517.40				3,560.10		3,288.70		3,165.70

		High & Medium/State				3,517.40				3,560.10		3,276.00		3,137.10

		High & Medium & Non-Consensus/State				3,517.40				3,560.10		3,217.60		3,019.80

		High/All				3,517.40				3,560.10		3,117.80		2,797.70

		High & Medium/All				3,517.40				3,560.10		3,104.00		2,768.20

		High, Medium & Non Consensus/All				3,517.40				3,560.10		3,048.40		2,653.30

		HMNA Plus Low Priority				3,517.40				3,560.10		2,971.40		2,341.00

						1990		1999		2002		2010		2020

		Baseline				3.0		3.5		3.6		3.7		4.1

		High/State								3.6		3.3		3.2

		High & Medium/State								3.6		3.3		3.1

		High & Medium & Non-Consensus/State								3.6		3.2		3.0

		High/All								3.6		3.1		2.8

		High & Medium/All								3.6		3.1		2.8

		High, Medium & Non Consensus/All								3.6		3.0		2.7

		Governors'/Premieries' Target								3.6		3.0		2.7

		HMNA Plus Low Priority								3.6		3.0		2.3
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Fuel Costs

		Rhode Island Policies: Costs: resources

		Year: 2020,  Cost: All Costs

		Units: Cumulative million u.s. dollar

				High/State		High & Medium/State		High & Medium & Non-Consensus/State		High/All		High & Medium/All		High, Medium & Non Consensus/All		HMNA Plus Low Priority

		Primary\Coal Elec Gen		0		0		(0)		0		0		- 0		12

		Primary\Electricity Imports		0		0		2		1		1		1		23

		Primary\Natural Gas Commercial		104		104		85		100		100		81		81

		Primary\Natural Gas Elec Gen		(350)		(351)		(373)		(409)		(410)		(432)		(576)

		Primary\Natural Gas Industrial		(48)		(48)		(48)		(48)		(48)		(48)		(48)

		Primary\Natural Gas Residential		(22)		(40)		44		(48)		(67)		18		17

		Primary\Nuclear		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		Primary\Wind		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		Primary\Wood		51		51		50		46		46		43		53

		Secondary\Distillate Commercial		(18)		(18)		(18)		(18)		(18)		(18)		(18)

		Secondary\Distillate Elec Gen		0		0		0		(0)		(0)		1		2

		Secondary\Distillate Industrial		(16)		(16)		(16)		(16)		(16)		(16)		(16)

		Secondary\Distillate Residential		(13)		(32)		(126)		(34)		(53)		(147)		(145)

		Secondary\Gasoline Transport		(172)		(172)		(238)		(621)		(621)		(686)		(938)

		Secondary\Residual Oil Commercial		(2)		(2)		(6)		(3)		(3)		(6)		(6)

		Secondary\Residual Oil Elec Gen		(1)		(1)		(1)		(1)		(1)		(1)		4

		Secondary\Residual Oil Industrial		(14)		(14)		(14)		(14)		(14)		(14)		(14)

		Sum		(500)		(539)		(660)		(1,065)		(1,104)		(1,226)		(1,569)

		Elec Gen Fuel Costs		(299)		(300)		(324)		(364)		(365)		(389)		(504)

		Transport Fuel Costs		(172)		(172)		(238)		(621)		(621)		(686)		(938)

		B&F Fuel Costs		(29)		(67)		(97)		(81)		(119)		(150)		(127)

		sum		(500.10)		(538.80)		(659.60)		(1,065.40)		(1,104.40)		(1,225.80)		(1,568.70)

		check		(500.06)		(538.84)		(659.64)		(1,065.36)		(1,104.39)		(1,225.76)		(1,568.69)





CB Summary

		1999 Million US$

				High/State		High & Medium/State		High & Medium & Non-Consensus/State		High/All		High & Medium/All		High, Medium & Non Consensus/All		HMNA Plus Low Priority

		Demand

		Residential		66.679		90.862		115.688		108.403		132.586		157.412		160.307

		Commercial		193.682		193.682		212.615		203.501		203.501		222.434		223.536

		Transport		7.642		7.642		7.642		78.601		78.601		78.601		78.601

		Industry		119.91		119.91		119.91		119.91		119.91		119.91		119.91

		Transformation

		Industrial Steam		0		0		0		0		0		0		0

		Electric Trans & Distrib		0		0		0		0		0		0		0

		Electric Generation		6.045		6.029		5.526		4.808		4.791		4.267		-44.557

		Resources

		Production		-264.11		-283.827		-241.102		-358.634		-378.598		-337.651		-437.261

		Imports		-235.946		-255.008		-418.533		-706.726		-725.789		-888.107		-1,131.43

		Exports		0		0		0		0		0		0		0

		Environmental Externalities		-47.006		-48.139		-68.755		-150.448		-151.588		-171.895		-219.465

		Net Costs		-153.104		-168.849		-267.01		-700.585		-716.585		-815.029		-1,250.36

		GHG Savings (Mill. Tonnes C Eq.)		8.808		9.085		10.274		12.406		12.686		13.835		16.725

		Discounted GHG Savings (Mill. Tonnes C Eq.)		2.747		2.833		3.208		3.875		3.962		4.325		5.213

				High/State		High & Medium/State		High & Medium & Non-Consensus/State		High/All		High & Medium/All		High, Medium & Non Consensus/All		HMNA Plus Low Priority

		Avoided Environmental Externailities		-47.006		-48.139		-68.755		-150.448		-151.588		-171.895		-219.465

		Avoided Transport Fuel Costs		-172.4		-172.4		-237.9		-620.6		-620.6		-686.1		-937.7

		Avoided Buildings and Facilities Fuel Costs		-29		-66.8		-97.3		-81		-119		-150.3		-126.9

		Avoided Energy Supply Fuel Costs		-298.7		-299.6		-324.4		-363.8		-364.8		-389.4		-504.1

		Buildings & Facilities Capital and O&M Costs		380.271		404.454		448.213		431.814		455.997		499.756		503.753

		Transport & Land-Use Capital and O&M Costs		7.642		7.642		7.642		78.601		78.601		78.601		78.601

		Energy Supply & Solid Waste Capital & O&M Costs (small - not visible)		6.045		6.029		5.526		4.808		4.791		4.267		-44.557

				High/State		High & Medium/State		High & Medium & Non-Consensus/State		High/All		High & Medium/All		High, Medium & Non Consensus/All		HMNA Plus Low Priority

		Cumulative Net Economic Benefit		153		169		267		701		717		815

		Cumulative GHG Savings		8.8		9.1		10.3		12.4		12.7		13.8		16.7





CB Summary

		



Benefits

Costs

Avoided Environmental Externailities

Avoided Transport Fuel Costs

Avoided Buildings and Facilities Fuel Costs

Avoided Energy Supply Fuel Costs

Buildings & Facilities Capital and O&M Costs

Transport & Land-Use Capital and O&M Costs

Energy Supply & Solid Waste Capital & O&M Costs (small - not visible)

Million Cumulative Discounted 1999$

Net Costs and Benefits of Scenarios vs. Baseline



HMNA Low Scenario

		



Cumulative Net Economic Benefit

Cumulative GHG Savings

Million Tonnes C Equivalent

Million Discounted 1999$

Scenario Benefits vs. GHG Savings



		Rhode Island Policies: Requirements: electric generation

		Fuel: All Fuels

		Units: million kilowatt-hour

				1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		Baseline		7,455.10		7,548.70		7,642.20		7,735.70		7,829.20		7,922.70		8,016.30		8,109.80		8,085.90		8,225.50		8,375.80		8,526.50		8,677.70		8,829.30		8,981.40		9,133.90		9,287.00		9,440.50		9,594.50		9,749.10		9,822.60		9,895.10		9,966.50		10,036.70		10,105.70		10,173.50		10,240.00		10,305.30		10,369.20		10,431.80

		HMNA Plus Low Priority		7,455.10		7,548.70		7,642.20		7,735.70		7,829.20		7,922.70		8,016.30		8,109.80		8,085.90		8,225.50		8,375.80		8,526.50		8,438.70		8,352.50		8,267.70		8,184.60		8,102.90		8,022.80		7,944.20		7,867.10		7,708.00		7,548.30		7,388.10		7,227.40		7,065.90		6,903.90		6,741.10		6,577.60		6,413.30		6,248.10

		High, Medium & Non Consensus/All		7,455.10		7,548.70		7,642.20		7,735.70		7,829.20		7,922.70		8,016.30		8,109.80		8,085.90		8,225.50		8,375.80		8,526.50		8,442.60		8,360.20		8,279.30		8,199.90		8,122.00		8,045.60		7,970.80		7,897.40		7,742.10		7,586.20		7,429.70		7,272.70		7,115.00		6,956.60		6,797.50		6,637.70		6,477.10		6,315.60

		Electric Generation		7,455.10		7,548.70		7,642.20		7,735.70		7,829.20		7,922.70		8,016.30		8,109.80		8,085.90		8,225.50		8,375.80		8,526.50		8,438.70		8,352.50		8,267.70		8,184.60		8,102.90		8,022.80		7,944.20		7,867.10		7,708.00		7,548.30		7,388.10		7,227.40		7,065.90		6,903.90		6,741.10		6,577.60		6,413.30		6,248.10

		old		7,455.10		7,548.70		7,642.20		7,735.70		7,829.20		7,922.70		8,016.30		8,109.80		8,085.90		8,225.50		8,375.80		8,526.50		8,317.90		8,111.30		7,906.80		7,704.40		7,504.00		7,305.70		7,109.50		6,915.30		6,638.50		6,361.50		6,084.20		5,806.60		5,528.60		5,250.30		4,971.50		4,692.30		4,412.50		4,132.30

		Baseline Output

				1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		Biomass		116.3		122.3		128.4		134.6		140.9		140.6		140.3		139.9		137.5		139.8		142.4		145		147.5		150.1		152.7		157.1		161.6		166.2		170.8		175.5		174.8		174.2		173.4		172.6		171.8		172.9		174.1		175.2		176.3		177.3

		Coal		524.8		526.9		528.8		530.7		532.4		542.7		553.1		563.6		566		616.9		640.7		665.1		682.6		700.5		718.5		714.3		709.5		704.3		698.5		692.2		693.5		694.6		695.7		696.5		697.3		699.9		702.5		704.9		707.2		709.4

		Distillate Combined Cycle		442.8		443.9		444.8		445.6		446.3		425.8		404.8		383.2		355.8		189.2		175.9		162		147.5		132.4		116.8		106		94.7		83.1		71		58.5		57		55.4		53.8		52.2		50.5		52.9		55.3		57.7		60.1		62.6

		Distillate Combustion Turbines		37.3		37.7		38.2		38.7		39.1		37.6		36.1		34.5		32.3		16.5		16.8		17.1		14.5		11.8		9		9.1		9.3		9.4		9.6		9.7		9.8		9.9		10		10		10.1		10.2		10.2		10.3		10.4		10.4

		Distillate Steam Turbines		22.4		22.6		22.9		23.2		23.5		21.8		20		18.2		16.2		8.2		8.4		8.5		8.7		8.8		9		7.3		5.6		3.8		1.9		0		0		0		0		0		0		0		0		0		0		0

		Hydropower		368.3		391		414.2		437.8		461.9		471.4		481		490.6		493.2		485.3		485.8		486		488.8		491.5		494		495.1		495.9		496.6		497		497.2		497		496.7		496.3		495.8		495.2		494.4		493.6		492.6		491.5		490.3

		Imports Domestic		556.2		628		701.6		776.7		853.4		865.6		877.8		890		889.4		888.4		795.7		699.2		702.9		706.3		709.5		672.3		633.4		592.9		550.7		507		489.2		471		452.5		433.6		414.3		392.7		370.7		348.3		325.6		302.5

		Imports International		596.4		671.8		748.9		827.7		908.2		942.8		978		1,013.70		1,035.00		732.1		745.4		758.9		731.8		703.4		673.6		668.6		663.1		657.1		650.5		643.4		630.6		617.5		604		590.2		576		555.5		534.5		513.2		491.5		469.4

		MSW		243		243.1		243		242.9		242.7		237.7		232.5		227.1		218.3		213.9		213.6		213.2		214		214.8		215.6		215.6		215.5		215.2		214.9		214.5		214.1		213.7		213.3		212.8		212.2		213.6		215		216.4		217.8		219.1

		Natural Gas Combined Cycle		338.5		338.2		337.8		337.3		336.7		447.6		561.1		677.2		784.3		1,916.50		2,190.30		2,472.70		2,690.10		2,913.70		3,143.50		3,385.00		3,633.10		3,887.60		4,148.70		4,416.30		4,710.90		5,008.90		5,310.10		5,614.50		5,921.90		6,130.50		6,340.60		6,552.10		6,764.90		6,978.80

		Natural Gas Combustion Turbines		14.9		15.1		15.3		15.5		15.7		21.8		28.1		34.5		40.4		24.7		25.1		25.6		26		26.5		26.9		25.6		24.1		22.7		21.1		19.5		21.6		23.7		25.9		28.1		30.3		28.5		26.6		24.7		22.8		20.9

		Natural Gas Steam Turbines		22.4		37.7		53.5		69.6		86.1		158.5		232.5		308.2		380		238.5		238.7		238.7		231.4		223.7		215.6		204.6		193.2		181.3		168.9		156		157.2		158.3		159.5		160.6		161.7		160.7		159.7		158.7		157.6		156.5

		Nuclear		2,748.00		2,658.60		2,566.20		2,470.80		2,372.30		2,317.40		2,260.60		2,201.80		2,110.40		2,204.40		2,190.30		2,174.30		2,175.20		2,174.90		2,173.50		2,175.70		2,176.90		2,177.00		2,176.00		2,174.00		1,982.20		1,787.10		1,588.70		1,387.10		1,182.40		1,074.30		964.6		853.3		740.4		625.9

		Oil Steam Turbines		1,423.90		1,411.60		1,398.50		1,384.70		1,370.10		1,291.40		1,210.50		1,127.30		1,026.90		551.1		502.5		451.9		407.8		362		314.3		283.2		250.7		217.1		182.3		146.2		143.4		140.5		137.5		134.5		131.4		136.3		141.3		146.3		151.4		156.5

		Wind		0		0		0		0		0		0		0		0		0		0		4.2		8.5		8.7		8.8		9		14.6		20.4		26.4		32.6		39		41.3		43.5		45.8		48.2		50.5		50.9		51.2		51.5		51.8		52.2

		Sum		7,455.10		7,548.70		7,642.20		7,735.70		7,829.20		7,922.70		8,016.30		8,109.80		8,085.90		8,225.50		8,375.80		8,526.50		8,677.70		8,829.30		8,981.40		9,133.90		9,287.00		9,440.50		9,594.50		9,749.10		9,822.60		9,895.10		9,966.50		10,036.70		10,105.70		10,173.50		10,240.00		10,305.30		10,369.20		10,431.80

		Baseline

		Biomass		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%

		Coal		7%		7%		7%		7%		7%		7%		7%		7%		7%		7%		8%		8%		8%		8%		8%		8%		8%		7%		7%		7%		7%		7%		7%		7%		7%		7%		7%		7%		7%		7%

		Distillate Combined Cycle		6%		6%		6%		6%		6%		5%		5%		5%		4%		2%		2%		2%		2%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		0%		1%		1%		1%		1%		1%

		Distillate Combustion Turbines		1%		0%		0%		1%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Distillate Steam Turbines		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Hydropower		5%		5%		5%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%

		Imports Domestic		7%		8%		9%		10%		11%		11%		11%		11%		11%		11%		9%		8%		8%		8%		8%		7%		7%		6%		6%		5%		5%		5%		5%		4%		4%		4%		4%		3%		3%		3%

		Imports International		8%		9%		10%		11%		12%		12%		12%		12%		13%		9%		9%		9%		8%		8%		7%		7%		7%		7%		7%		7%		6%		6%		6%		6%		6%		5%		5%		5%		5%		4%

		MSW		3%		3%		3%		3%		3%		3%		3%		3%		3%		3%		3%		3%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%

		Natural Gas Combined Cycle		5%		4%		4%		4%		4%		6%		7%		8%		10%		23%		26%		29%		31%		33%		35%		37%		39%		41%		43%		45%		48%		51%		53%		56%		59%		60%		62%		64%		65%		67%

		Natural Gas Combustion Turbines		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Natural Gas Steam Turbines		0%		0%		1%		1%		1%		2%		3%		4%		5%		3%		3%		3%		3%		3%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%

		Nuclear		37%		35%		34%		32%		30%		29%		28%		27%		26%		27%		26%		26%		25%		25%		24%		24%		23%		23%		23%		22%		20%		18%		16%		14%		12%		11%		9%		8%		7%		6%

		Oil Steam Turbines		19%		19%		18%		18%		17%		16%		15%		14%		13%		7%		6%		5%		5%		4%		3%		3%		3%		2%		2%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		2%

		Wind		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		1%		1%		0%		0%		1%

		Sum		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%

		Non RPS Renewables		5%		5%		5%		5%		5%		5%		5%		5%		4%		4%		4%		4%		4%		4%		5%		5%		5%		5%		5%		5%		6%		6%		6%		6%		6%		6%		7%		7%		7%		7%

		RPS		5%		5%		5%		5%		5%		5%		5%		5%		4%		4%		4%		4%		4%		4%		5%		5%		6%		7%		8%		9%		10%		11%		12%		13%		14%		15%		17%		18%		19%		20%

		Add RPS renew		0%		0%		-0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		1%		1%		2%		3%		3%		4%		5%		6%		7%		8%		9%		10%		11%		12%		13%

		Non-RPS Scenario

		Biomass		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		3%		3%		3%		3%		3%

		Coal		7%		7%		7%		7%		7%		7%		7%		7%		7%		7%		8%		8%		8%		8%		9%		9%		9%		9%		9%		9%		9%		9%		9%		10%		10%		10%		10%		11%		11%		11%

		Distillate Combined Cycle		6%		6%		6%		6%		6%		5%		5%		5%		4%		2%		2%		2%		2%		2%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%

		Distillate Combustion Turbines		1%		0%		0%		1%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Distillate Steam Turbines		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Hydropower		5%		5%		5%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		6%		7%		7%		7%		7%		7%		7%		7%		8%		8%

		Imports Domestic		7%		8%		9%		10%		11%		11%		11%		11%		11%		11%		9%		8%		8%		8%		9%		8%		8%		7%		7%		6%		6%		6%		6%		6%		6%		6%		5%		5%		5%		5%

		Imports International		8%		9%		10%		11%		12%		12%		12%		12%		13%		9%		9%		9%		9%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%		8%

		MSW		3%		3%		3%		3%		3%		3%		3%		3%		3%		3%		3%		3%		3%		3%		3%		3%		3%		3%		3%		3%		3%		3%		3%		3%		3%		3%		3%		3%		3%		4%

		Natural Gas Combined Cycle		5%		4%		4%		4%		4%		6%		7%		8%		10%		23%		26%		29%		32%		35%		38%		41%		45%		48%		52%		56%		61%		66%		72%		78%		84%		89%		94%		100%		105%		112%

		Natural Gas Combustion Turbines		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Natural Gas Steam Turbines		0%		0%		1%		1%		1%		2%		3%		4%		5%		3%		3%		3%		3%		3%		3%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		3%

		Nuclear		37%		35%		34%		32%		30%		29%		28%		27%		26%		27%		26%		26%		26%		26%		26%		27%		27%		27%		27%		28%		26%		24%		22%		19%		17%		16%		14%		13%		12%		10%

		Oil Steam Turbines		19%		19%		18%		18%		17%		16%		15%		14%		13%		7%		6%		5%		5%		4%		4%		3%		3%		3%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		2%		3%

		Wind		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%

		Sum		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		103%		106%		109%		112%		115%		118%		121%		124%		127%		131%		135%		139%		143%		147%		152%		157%		162%		167%

				1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		Biomass		116.3		122.3		128.4		134.6		140.9		140.6		140.3		139.9		137.5		139.8		142.4		145		146.3		147.7		149		162.4		175.4		188.3		200.9		213.2		243.1		271.6		298.7		324.4		348.6		391		431		468.6		503.9		536.8

		MSW		243		243.1		243		242.9		242.7		237.7		232.5		227.1		218.3		213.9		213.6		213.2		213.9		214.6		215.3		224.7		233.9		243		251.9		260.6		269.4		277.7		285.3		292.4		298.8		301.9		304.5		306.7		308.3		309.5

		Wind		0		0		0		0		0		0		0		0		0		0		4.2		8.5		8.4		8.4		8.3		50.8		92.6		133.6		173.8		213.2		247.7		280.7		312		341.8		370		379.8		388.8		396.9		404.2		410.5

		Sum		359.30		365.40		371.40		377.50		383.60		378.30		372.80		367.00		355.80		353.70		360.20		366.70		368.60		370.70		372.60		437.90		501.90		564.90		626.60		687.00		760.20		830.00		896.00		958.60		1,017.40		1,072.70		1,124.30		1,172.20		1,216.40		1,256.80

				1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		Biomass		32%		33%		35%		36%		37%		37%		38%		38%		39%		40%		40%		40%		40%		40%		40%		37%		35%		33%		32%		31%		32%		33%		33%		34%		34%		36%		38%		40%		41%		43%

		MSW		68%		67%		65%		64%		63%		63%		62%		62%		61%		60%		59%		58%		58%		58%		58%		51%		47%		43%		40%		38%		35%		33%		32%		31%		29%		28%		27%		26%		25%		25%

		Wind		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		1%		2%		2%		2%		2%		12%		18%		24%		28%		31%		33%		34%		35%		36%		36%		35%		35%		34%		33%		33%

		Sum		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%

		RPS Scenario

				1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020

		Biomass		1.6%		1.6%		1.7%		1.7%		1.8%		1.8%		1.8%		1.7%		1.7%		1.7%		1.7%		1.7%		1.7%		1.8%		1.8%		2.1%		2.4%		2.7%		3.0%		3.2%		3.6%		4.0%		4.4%		4.8%		5.2%		5.8%		6.4%		7.0%		7.6%		8.3%				Interp(1995,1.8,1999,1.7,2000,1.7,2002,1.7,2005,1.8,2010,3.2,2015,5.2,2020,8.3)

		Coal		7.0%		7.0%		6.9%		6.9%		6.8%		6.8%		6.9%		6.9%		7.0%		7.5%		7.6%		7.8%		8.1%		8.4%		8.7%		8.7%		8.8%		8.8%		8.8%		8.8%		9.0%		9.2%		9.4%		9.6%		9.9%		10.1%		10.4%		10.7%		11.0%		11.4%				Interp(1995,6.8,1999,7.0,2000,7.5,2002,7.8,2005,8.7,2010,8.8,2015,9.9,2020,11.4)

		Distillate Combined Cycle		5.9%		5.9%		5.8%		5.8%		5.7%		5.4%		5.0%		4.7%		4.4%		2.3%		2.1%		1.9%		1.7%		1.6%		1.4%		1.3%		1.2%		1.0%		0.9%		0.7%		0.7%		0.7%		0.7%		0.7%		0.7%		0.8%		0.8%		0.9%		0.9%		1.0%				Interp(1995,5.7,1999,4.4,2000,2.3,2002,1.9,2005,1.4,2010,0.7,2015,0.7,2020,1.0)

		Distillate Combustion Turbines		0.5%		0.5%		0.5%		0.5%		0.5%		0.5%		0.5%		0.4%		0.4%		0.2%		0.2%		0.2%		0.2%		0.1%		0.1%		0.1%		0.1%		0.1%		0.1%		0.1%		0.1%		0.1%		0.1%		0.1%		0.1%		0.1%		0.2%		0.2%		0.2%		0.2%				Interp(1995,0.5,1999,0.4,2000,0.2,2002,0.2,2005,0.1,2010,0.1,2015,0.1,2020,0.2)

		Distillate Steam Turbines		0.3%		0.3%		0.3%		0.3%		0.3%		0.3%		0.2%		0.2%		0.2%		0.1%		0.1%		0.1%		0.1%		0.1%		0.1%		0.1%		0.1%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%				Interp(1995,0.3,1999,0.2,2000,0.1,2002,0.1,2005,0.1,2010,0.0,2015,0.0,2020,0.0)

		Hydropower		4.9%		5.2%		5.4%		5.7%		5.9%		5.9%		6.0%		6.0%		6.1%		5.9%		5.8%		5.7%		5.8%		5.9%		6.0%		6.0%		6.1%		6.2%		6.3%		6.3%		6.4%		6.6%		6.7%		6.9%		7.0%		7.2%		7.3%		7.5%		7.7%		7.8%				Interp(1995,5.9,1999,6.1,2000,5.9,2002,5.7,2005,6.0,2010,6.3,2015,7.0,2020,7.8)

		Imports Domestic		7.5%		8.3%		9.2%		10.0%		10.9%		10.9%		11.0%		11.0%		11.0%		10.8%		9.5%		8.2%		8.3%		8.5%		8.6%		8.2%		7.8%		7.4%		6.9%		6.4%		6.3%		6.2%		6.1%		6.0%		5.9%		5.7%		5.5%		5.3%		5.1%		4.8%				Interp(1995,10.9,1999,11.0,2000,10.8,2002,8.2,2005,8.6,2010,6.4,2015,5.9,2020,4.8)

		Imports International		8.0%		8.9%		9.8%		10.7%		11.6%		11.9%		12.2%		12.5%		12.8%		8.9%		8.9%		8.9%		8.7%		8.4%		8.1%		8.2%		8.2%		8.2%		8.2%		8.2%		8.2%		8.2%		8.2%		8.2%		8.2%		8.0%		7.9%		7.8%		7.7%		7.5%				Interp(1995,11.6,1999,12.8,2000,8.9,2002,8.9,2005,8.1,2010,8.2,2015,8.2,2020,7.5)

		MSW		3.3%		3.2%		3.2%		3.1%		3.1%		3.0%		2.9%		2.8%		2.7%		2.6%		2.6%		2.5%		2.5%		2.6%		2.6%		2.9%		3.3%		3.5%		3.7%		4.0%		4.3%		4.6%		4.9%		5.1%		5.4%		5.7%		5.9%		6.1%		6.4%		6.6%				Interp(1995,3.1,1999,2.7,2000,2.6,2002,2.5,2005,2.6,2010,4.0,2015,5.4,2020,6.6)

		Natural Gas Combined Cycle		4.5%		4.5%		4.4%		4.4%		4.3%		5.6%		7.0%		8.4%		9.7%		23.3%		26.2%		29.0%		29.0%		29.2%		29.4%		29.1%		28.9%		28.8%		28.9%		29.0%		29.4%		30.0%		30.8%		31.6%		32.6%		32.4%		32.1%		32.0%		32.0%		32.0%

		Natural Gas Combustion Turbines		0.2%		0.2%		0.2%		0.2%		0.2%		0.3%		0.4%		0.4%		0.5%		0.3%		0.3%		0.3%		0.3%		0.3%		0.3%		0.3%		0.3%		0.3%		0.3%		0.2%		0.3%		0.3%		0.4%		0.4%		0.4%		0.4%		0.4%		0.4%		0.4%		0.3%				Interp(1995,0.2,1999,0.5,2000,0.3,2002,0.3,2005,0.3,2010,0.2,2015,0.4,2020,0.3)

		Natural Gas Steam Turbines		0.3%		0.5%		0.7%		0.9%		1.1%		2.0%		2.9%		3.8%		4.7%		2.9%		2.8%		2.8%		2.7%		2.7%		2.6%		2.5%		2.4%		2.3%		2.1%		2.0%		2.0%		2.1%		2.2%		2.2%		2.3%		2.3%		2.4%		2.4%		2.5%		2.5%				Interp(1995,1.1,1999,4.7,2000,2.9,2002,2.8,2005,2.6,2010,2.0,2015,2.3,2020,2.5)

		Nuclear		36.9%		35.2%		33.6%		31.9%		30.3%		29.3%		28.2%		27.1%		26.1%		26.8%		26.2%		25.5%		25.8%		26.0%		26.3%		26.6%		26.9%		27.1%		27.4%		27.6%		25.7%		23.7%		21.5%		19.2%		16.7%		15.6%		14.3%		13.0%		11.5%		10.0%				Interp(1995,30.3,1999,26.1,2000,26.8,2002,25.5,2005,26.3,2010,27.6,2015,16.7,2020,10.0)

		Oil Steam Turbines		19.1%		18.7%		18.3%		17.9%		17.5%		16.3%		15.1%		13.9%		12.7%		6.7%		6.0%		5.3%		4.8%		4.3%		3.8%		3.5%		3.1%		2.7%		2.3%		1.9%		1.9%		1.9%		1.9%		1.9%		1.9%		2.0%		2.1%		2.2%		2.4%		2.5%				Interp(1995,17.5,1999,12.7,2000,6.7,2002,5.3,2005,3.8,2010,1.9,2015,1.9,2020,2.5)

		Wind		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.1%		0.1%		0.1%		0.1%		0.1%		0.2%		0.5%		0.8%		1.1%		1.5%		1.9%		2.3%		2.8%		3.2%		3.7%		4.0%		4.2%		4.5%		4.7%		5.0%				Interp(1995,0.0,1999,0.0,2000,0.0,2002,0.1,2005,0.1,2010,1.5,2015,3.7,2020,5.0)

		Sum		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%		100.0%
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