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	Sector
	Broad Strategy
	Specific Option

	Electric Supply
	1.  Renewable Electricity 


	1.1 System benefit charge (SBC) programs continuation and expansion

1.2 Production tax credit

1.3 Renewable portfolio standard

1.4 Net metering continuation and expansion

1.5 Direct investments or expenditures

1.6 State Facilities Renewable Purchase Requirement

	
	2.  New Air Emissions Caps
	2.1  Caps on SO2 and NOx emissions and trade
2.2  Carbon cap and trade permit system

	Solid Waste
	3.  Solid waste reduction and recycling
	3.1 Pay-As-You-Throw 
3.2 On-site management of organic waste 
3.3 Resource management contracting 
3.4 Industry-specific waste reduction efforts
3.5 Deposit bottle system (“bottle bill”)


1. Summary of Options for Electric Supply and Solid Waste

2. The Role of Options for Electric Supply and Solid Waste

This Scoping Paper presents options to reduce greenhouse gas emissions in electric supply and solid waste systems serving Rhode Island. Electric supply options are designed to affect how electric power is produced so that lower levels of greenhouse gas emissions are emitted to the atmosphere for each kilowatt-hour of electricity produced. Solid waste options are designed to change patterns of solid waste generation and processing to reduce the emission of greenhouse gasses -- through source reduction 
and waste management.

Options presented here combine two elements: (1) policies, programs, or projects, and (2) technologies and/or the ways in which people use them. In this paper, both policy/programmatic aspects as well as technological changes are characterized by using representative technologies or the main outlines of initiatives to affect technology use.  Thus, each option sets out a key strategy that would need to be refined and specified further at the level of state implementation during Phase II of GHG project for inclusion in a Rhode Island GHG Action Plan.

Two conditions must be met once a set of plausible policies or programs has been identified, as follows: 

· Candidate options must reflect policies and programs that are incremental to what would have happened anyway in Rhode Island; or as a result of Rhode Island consumption. This Scoping Paper identifies which policies or programs are considered committed, which are considered candidate options, and the basis for distinguishing the two. 

· Candidate options must be adequately characterized with regard to costs, performance, level of penetration, and carbon mitigation potential. This Scoping Paper explicitly describes the technological and policy assumptions for each option.

Both of these conditions are critical for the development of reasonable projections of their impact on greenhouse gas emission levels. Their cumulative impact will be measured relative to the baseline forecast, or Rhode Island Business-as-Usual Scenario.
 As the Working Groups and Stakeholder Group define priority options for inclusion in a climate change action plan, Tellus Institute will incorporate them into a Rhode Island Climate Protection Scenario that can be directly compared with the baseline forecast.

In the paragraphs below, we reprise the background discussion on each of the electric supply and solid waste options presented in the Table on the following page.

Electric Supply Sector

We have identified two major strategies and eight specific options for obtaining GHG reductions in the electric supply sector, as summarized below.

Strategy #1:  Renewable Electricity

These options aim to increase the amount of electricity production from renewable electric generation resources such as wind power, hydropower, solar electric, landfill methane, biomass and wave power. Also, fuel cells -- an efficient distributed generation source -- are eligible for Rhode Island System Benefit Charge funds even if they do not use renewable fuels. 

Rhode Island is not well endowed with renewable resources. However, the interconnected nature of the electricity system permits consideration of renewables outside the State, since GHG reductions elsewhere will have comparable effects from a global climate change perspective. We could consider GHG reduction opportunities in several layers, from local to regional to global:

· Level “A”: Applications within the State on the customers’ side of the electric meter. These are included within demand-side management options and covered in the Scoping Paper for the Buildings and Facilities Working Group.
 

· Level “B”: Renewable energy generators within the State which supply power to the electric grid (i.e., they are not on the customers’ side of the meter);

· Level “C”: Renewable energy generators within the region, perhaps New England, or a broader region including bordering regions such as NY/PJM, or Eastern Canadian Provinces that have some arguable connection to either local electricity dispatch and longer-term resource decisions, or influence the regional environment; and

· Level “D”: Renewable energy generating facilities anywhere nationally or internationally.

We recommend that consideration be given to level (B) and at least some options at level (C), with the caveat that if generation is outside of Rhode Island, then the energy or attributes must be purchased by or otherwise associated with Rhode Island customers. Regarding level (B), the reasoning is that GHG reduction credit should be associated with Rhode Island renewable generators who provide power to the grid that serves in- and out-of-state customers. Regarding level (C) the reasoning is that Rhode Island GHG reduction credit should be associated with Rhode Island customers who purchase renewable generation even though it is located out of state. The key in either case is that the shift to renewables is caused by specific policies and measures taken by Rhode Island that would not otherwise have occurred but for these actions. 

Five options for promoting a renewable strategy to achieve GHG reduction in Rhode Island are summarized below:

· Option 1.1:  System Benefit Charge (SBC). A “wires” charge is applied to each kWh sold in the State to help fund investments in energy efficiency and renewable energy.
 This option refers to continuing the existing or emerging renewable energy programs supported by the SBC beyond the current 2006 sunset date. The Rhode Island Restructuring Act limits support for renewables to power generation technologies that produce electricity from wind, small scale (less than 100 MW) hydropower
, solar energy, sustainably managed biomass
; and fuel cells using non-renewable fuels. Programs include:

· The Photovoltaic (PV) program that has been included in the discussion of Buildings and Facilities Working Group.

· A program offering subsidies to defray a portion of the cost of new renewable generation.

· Programs to build long-term demand for renewable energy in Rhode Island, including a Request for Proposals supporting the purchase of “green” power by large electricity users in the State, a rebate program for suppliers providing renewable power to small electricity users in the state, and support for education and other market building activities.

· Funding for a PV school roofs program.

· Option 1.2:  Production Tax Credit. A state tax credit can lower the cost of production for renewable energy technologies. This is typically applied to the early years of operation of qualifying renewable electric generators. Several Rhode Island tax incentive programs encourage renewable energy by reducing the costs for the purchase, installation, or manufacture of renewable energy systems, equipment, and facilities. These programs are described under Option 1.2 below. 

· Option 1.3:  Renewable Portfolio Standard (RPS).  This option sets a requirement that a minimum percentage of generation associated with retail electricity sold to Rhode Islanders come from qualifying renewable resources.  Important design features include the type of generation eligible (e.g., wind, biomass, solar, hydroelectric, or ocean), the vintage, the geographic location of eligible generation, and the percentage requirement.

· Option 1.4: Net Metering. The net metering program allows Rhode Island retail customers to use on-site electricity generation from renewable resources and fuel cells up to 25 kW to effectively run the meter backwards, reducing the usage on which their retail electric bill is calculated. This has the effect of paying retail electricity rates for the generation up to total on-site usage
.  These are considerably higher than wholesale prices available to other generators.  Net metering eligibility could be expanded beyond the current 25 kW limit, and the current 1 MW limit on aggregate enrollment could be raised or eliminated, also supporting electric rate provisions (e.g., tariffs for back-up electric service) could be altered to address barriers/changes in wholesale, distribution or retail electricity market rules.  

· Option 1.5: Direct Investments or Expenditures. The State or its municipalities could pay directly to promote renewable projects ranging from investment in renewable facilities in Rhode Island (customer-sited or bulk) using low-cost financing, to the purchase of renewable energy credits or CO2 emission reduction credits.

· Option 1.6: State Facilities Renewables Purchase Requirement. This option would require state facilities to acquire minimum portions of their electricity supply from specified renewable resources. 
Strategy #2:  New Emissions Caps 

These options aim to reduce GHG emissions either directly through some kind of cap and trade system, or indirectly through reductions in other pollutants. 
· Option 2.1:  Caps on SO2 and NOx Emissions. Sets a stricter and dynamic pollutant emission cap in the State for major pollutants associated with power generation. This would also affect carbon emissions. Allow for emissions trading regionally. 

· Option 2.2: Carbon Cap And Trade Permit System. Directly sets a carbon emission cap for in-state emissions. Allow for emissions trading.

Solid Waste Sector

Two major strategies and eleven options for obtaining GHG reductions in the solid waste sector are summarized below. 

Strategy #3: Solid Waste Reduction and Recycling

These options aim at reducing the generation of waste from all sectors, as well as through the recycling of materials. The focus is on waste that contributes to GHG emissions through its landfilling (all organic materials) or through its manufacture (aluminum and polyethylene terephalate ethylene (PET) containers, high density polyethylene (HDPE) containers, and most paper products). Types of programs and actions follow:

· Option 3.1: Pay-As-You-Throw (PAYT). This is a pricing measure for all residential waste service, where the more waste you need to dispose the more you pay.

· Option 3.2:  On-site management of organic waste. The collection and management of yard trimmings, compostable food and non-recyclable paper through grass-cycling and on-site composting.

· Option 3.3:  Resource Management (RM). This involves contracting for non-residential waste service with incentives for service providers to foster waste reduction.

· Option 3.4:  Industry-specific waste reduction efforts. These refer to the range of opportunities that industries and businesses have for waste reduction. Examples of options that can target GHG-related waste include reducing product packaging, buying manufacturing supplies in bulk, use of legal/court documents in electronic form.
· Option 3.5:  Bottle bill. This option would introduce deposits on recyclable containers, such as are currently employed in most New England states, perhaps set at 10 cents instead of the more typical level of five cents per container.

The rest of this Scoping Paper is divided into three sections. In the next section, we characterize electric supply options. Section 4 provides a characterization of solid waste options. Finally in Section 5, we provide a ranked summary table of the cost of saved carbon and carbon savings for each of the options meriting further consideration.

3. Characterization of Options for Electric Supply

This section consists of one-by-one characterizations of options identified to reduce GHGs from Rhode Island’s electric supply conditions and activities. These begin on the next page, with option 1.1. The table accompanying each option description contains the following quantitative and qualitative characteristics:

· The cost of supplied energy (CSE) for each option. Most of the electric supply options are related to the introduction of renewables, which supply electricity at costs per kWh comprising their annualized capital costs and any fuel and O&M costs. This can be compared with the cost of electricity generation avoided by the renewable – here taken as generation from a natural gas combined cycle unit.
 Note that this comparison needs to be viewed within the context of production profiles and natural gas price forecast ranges.

· The amount of energy displaced in 2020. This is the total amount of energy estimated to be displaced from conventional generation sources with higher GHG emissions by an option in the year 2020 as a result of all implementations of the option from 2002 (or later) through 2020.  Here it is assumed to be the natural gas generation displaced by the renewable generation. 

· The reduction in emissions of carbon to the atmosphere in 2020. This is the net impact based on implementation of an option through 2020.

(
The cost of saved carbon (CSC) is the net cost of the option – costs minus avoided costs -- divided by the net carbon reductions caused by the option.

Note that each option may have additional benefits besides reducing carbon emissions, particularly reductions in other air pollutants that are harmful to human health, the economy and the environment (e.g., water bodies, forests, and wildlife) These include fine particulate matter, oxides of nitrogen, oxides of sulfur and hydrocarbons, as well as several harmful organic gases and air toxics.
 The reduction of air pollutants is especially important to consider now since Rhode Island is out of attainment with the ozone standard. The Department of Environmental Management (DEM) will have to submit documentation to EPA suggesting how the state can meet the standard by 2002.Since GHG reductions will most likely be associated with reduced combustion of fossil fuels, they will produce additional benefits in the form of reductions in local air pollution.  

ELECTRIC SUPPLY STRATEGIES

OPTION 1.1 -- SYSTEM BENEFIT CHARGE

The system benefits charge (SBC) is a fee placed on customers' electricity bills. Almost every state that has passed electric industry restructuring legislation has used a SBC to support renewable energy, energy efficiency, low-income customer programs, or other functions that the competitive market is unlikely to provide on its own. The SBC is designed to be "non-bypassable," meaning that every customer pays the charge regardless of who sells the electricity. It is also designed not to place the entity charged with collecting the fee at a competitive disadvantage. It is usually, but not always, assessed as a fee per kilowatt-hour (kWh). SBCs accumulate in a fund and are distributed relative to RFP responses or programs implemented. 

The SBC programs in Rhode Island are funded through the end of 2006 and cover renewable energy projects and energy efficiency programs. Use of the SBC to fund energy efficiency is being addressed in the Buildings and Facilities Working Group. This Scoping Paper focuses on the two major categories for the use of the SBC for funding renewable energy only, as follows:

· Green power purchases:  by residential customers, small business customers, and large industrial/commercial customers in Rhode Island. The term "green power" is used to define power generated from renewable energy sources, such as wind and solar power, geothermal, hydropower and various forms of biomass.
· New renewable electric supply: Support for new renewable generation supply. A Rhode Island SBC that is used to build new renewable capacity anywhere in New England would be eligible as long as it supplies Rhode Island customers.

Regarding the current structure of the SBC, several funding options are possible, as follows:

· Approach 1: Increase the level of the SBC between now and 2006. Of the approximately $20 million raised each year to support renewable energy and energy efficiency programs, of which $2-4 million is allocated to renewable energy programs. If this level were to be increased, the impact could be more renewable generation within the program period.  However, the ability to effectively distribute funds is an important issue that should be carefully considered before deciding on this approach (see “efficacy” issue below). 

· Approach 2: Extend the SBC beyond 2006 at the same level. Assuming the same funding level was implemented, this would have the effect of meeting a higher renewable target, but in a more gradual transition than the above approach.  This approach may be preferable, as the Collaborative is having trouble spending the SBC funds already allocated to renewables, due to the state of the market. A gradual increase as market demand is developed and supply premiums decrease with scale and technological advance seems more likely to succeed.  
· Approach 3: Increase the level of the SBC between now and 2006 while extending the SBC beyond 2006. This represents a more aggressive approach. 

· There are several fundamental issues that require careful attention, as indicated below. 

· Efficacy: One needs to examine whether a more aggressive SBC would result in the desired outcome relative to other options. Up through the present, the Rhode Island Renewable Energy Collaborative (RIREC) has not been fully effective in expending the funds allocated to it for renewable energy projects because there has been a low level of application for the funds. (stemming from the state of the market?)

· Penetration: Outside of direct investment in new renewable supply, the scale of the impact from higher SBC funding levels is difficult to assess. It is a question of finding the level of incentive to residential, small business, large customers, and Independent Power Producers that will result in a leveraging of these customers’ willingness to pay a price premium for renewables. 

· Credit: Only green power purchases or renewable capacity from new SBC funding would obtain credit to carbon reductions in a Rhode Island Action Plan.

There are several additional issues of secondary importance that should be considered as follows: 

· Quantification of GHG benefits is more challenging for green power purchases than for new renewable electric supply. Ideally, the existing programs would encourage long-term purchases that would continue after funding is discontinued – so investments might be amortized over additional sales (ignoring this is conservative).  But more importantly, the effect is so diffuse and difficult to identify free rider-ship, that it may be better to concentrate on supply side programs for GHG planning; 

· The greatest advantage of green power purchase programs over other options is that it can, in theory, leverage customer contributions;

· The demand side is limited by saturating penetration; supply side is limited by potential supply within the region and its cost, but could be expanded at slightly increasing incremental cost over a wide range of budgets and impacts; and 
· As demand saturation occurs, an increasing cost share will be necessary to motivate green power purchases.  If this program is layered on top of existing programs that are generous but under-subscribed (difficult to say whether this would be due to lack of viable competitive market conditions, or saturation), it would suggest a greater cost-share is necessary.

· Double counting: Since Rhode Island is operating within a larger power pool system, it is important to avoid ascribing to the Rhode Island SBC what is being accounted for elsewhere in similar SBC systems in other states, and vice versa. Also, it will be important to distinguish between what the SBC leads to and what would have happened anyway (i.e., free Rhode Island ridership).  For example, a national Renewable Portfolio Standard would impose renewables requirements on electricity sales in Rhode Island, which might be either duplicative or additive to Rhode Island’s SBC reductions.

We assess the potential cost and impact of a more aggressive SBC by category as follows:

· New renewable electric supply: 

· SBC funds could be used in a production incentive auction. To make sure the auction is for incremental renewable generation only, the SBC program could acquire and retire the associated certificates in exchange for the incentive. This would eliminate the possibility of double counting or free riders. The amount of carbon emissions avoided depends on the budget, but assuming every $1m spent on an average production incentive of $0.025/kWh over a 10 year period would result in about 4,000 MWh saved in each year for the life of the project. Using a carbon intensity of 0.101 tC/MWh, this corresponds to 400 tC avoided per year, or an aggregate 4,000 tC avoided for each $1m spent (with reductions spread over time).

· SBC funds could be used in combination with a Renewable Portfolio Standard (RPS) (see discussion elsewhere in the Scoping Paper under Option 1.3) to promote the investment in renewable energy technologies which are far from competitive at present, and so contribute to accelerating the reduction in their capital costs through scale economies and learning by doing.
 Assuming a suitable mix (i.e., wind, solar, biomass) of renewable electric supply options, the cost of saved carbon is about $200/tC.
 This will be discussed in the section on renewable portfolio standard that follows.

· Green power purchases: SBC funds could be used to offset a portion of the price premium associated with green power purchases. Assuming an average green power price premium of 3 cents/kWh in New England for new/incremental renewable power, a 50% incentive of the green power price premium is sufficient to attract customers,
 a carbon intensity of 0.101 tC/MWh,
 and an incremental annual funding level of $2 million, the annual carbon reductions would be about 13,333 tC, at a cost of about $300/tC avoided cost (full societal cost). This is summarized in the Table below.  
OPTION 1.1 -- SUMMARY TABLE

	Parameter
	Value

	Working group
	Electric Supply and Solid Waste

	Option name
	System Benefit Charge to fund renewable energy investments and purchases 

	Sector and market
	Electric supply and demand side green power purchases

	Technical elements
	Green power sales and renewable energy supply technology installations.

	Program elements
	Supply: SBC support for full incremental costs of new renewable capacity via a production incentive auction or similar mechanism;

Demand: SBC support for up to 50% of renewable price premium, or 1.25 cents/kWh

	Existing policy/program
	This option represents renewal, continuation, and expansion of the existing SBC based program.

	Rationale
	Reduce carbon emissions

	Energy saved in 2020
	Supply: 80,000 MWh (relative to a production incentive auction of $2 million);

Demand: 133,333 MWh (equivalent to green power purchases relative to a $2 million funding level @ 3 c/kWh average price premium, and a 50% incentive; 1.2% of Baseline total electricity consumption). This is assumed to be natural gas-fired electricity saved from the grid.

	CSE (cost of supplied energy)
	Estimate 3¢/kWh above commodity, corresponding to approximately 5.5 – 7.5¢/kWh

	Carbon saved in 2020
	Supply: 8,000 tonnes 

Demand: 13,333 tonnes 

	CSC (cost of saved C)
	Supply: $250/ton

Demand: $300/ton



ELECTRIC SUPPLY STRATEGIES

OPTION 1.2 -- PRODUCTION TAX CREDIT

A production tax credit (PTC) is an incentive for the development of renewable energy. At the Federal level, it exists as an incentive originally introduced through the Energy Policy Act of 1992, granting 1.5¢ per kilowatt-hour (1992 dollars escalating with inflation) to developers for the first ten years of operation to wind plants brought on line before expiration.  This Federal PTC has been extended on two occasions from its original June 30, 1999 expiration date, but has once again expired as of December 31, 2001.  There is broad bilateral support for another 1-2 year extension, which is anticipated to be passed by Congress in the spring of 2002; draft bills being deliberated contemplate expanding eligibility to include a range of biomass sources.  To fully take advantage of a PTC, the owner of the generator must have a sufficiently large tax obligation so that it can be reduced each year by the amount of the PTC.

There are many State-level examples of tax incentive programs to encourage renewable energy. In contrast to a production tax credit, they are designed to reduce the costs for the purchase, installation, or manufacture of renewable energy systems, equipment, and facilities, rather than defray the costs of producing electricity using renewable resources. These programs reward investment with tax credits, deductions, and allowances for their support of renewable energy sources. Typically, available tax incentives include income, corporate, property, and sales tax incentives. 

Rhode Island offers two types of tax credit incentives (Rhode Island General Laws 44-56-1) for renewable energy procurement:

· Renewable Energy Personal Tax Credit. Eligible technologies for Rhode Island's personal renewable energy tax credit include solar and wind systems. Biomass systems are not eligible. The tax credit declines over time as follows:  25% of the cost of the system for systems claimed in year 2000; 20% in 2001; 15% in 2002; 10% in 2003; 5% in 2004. Applicability is restricted to residential and commercial installations only.

· Renewable Energy Sales Tax Credit: Rhode Island division of taxation offers a full refund for the sales tax of qualifying renewable energy systems. Eligible technologies include solar and wind systems. Biomass systems are not eligible. The law does not specify an expiration date for the tax credit. Applicability is open to residential, commercial, and industrial installations.

RI could augment this procurement tax credit profile with a state production tax credit that would lower the cost of production for renewable energy technologies. For this option, we assume a state production tax credit of 1.5 cents/kWh for a period of 10 years, as with the federal PTC. A Rhode Island PTC could be used to encourage developers of eligible renewable generation in Rhode Island or elsewhere in New England if sold to Rhode Island consumers to produce green power. Alternatively, a Rhode Island PTC could be strictly limited to Rhode Island, if not politically feasible to consider out-of-state production. 

Several fundamental issues that would need to be considered and resolved regarding a state production tax credit are highlighted below. 

· Will the production tax credit be designed to be revenue neutral? A revenue neutral tax would conceivably require a countervailing tax penalty on another electricity production source

· If the production tax credit is not designed to be revenue neutral, where will the tax loss be raised?

· If the Federal PTC is extended, due to “no double dipping” provisions of the Federal PTC, the amount of the PTC may be reduced to reflect the State PTC, thereby undermining the ability of the State PTC to increase the amount of generation.  For this reason, the State PTC may be more suitable as a replacement of an expired Federal PTC, or for eligibility expansion of an extended Federal PTC.

· It would require that the equity investor have a substantial enough Rhode Island  state “tax appetite’ to make use of the tax credits.  This may prove a limiting factor on potential investors (as noted above, this requirement severely limits the equity investors able to fully utilize Federal PTCs).

Some additional issues to consider are briefly outlined below:

· Since the PTC covers a 10-year stream and not the life of the project, it equates to a lesser subsidy applied over the full life on a levelized annual basis;

· There are tax feedback benefits. Lower cost means lower price means lower income tax. While this is substantial for the Federal PTC, it would likely be a small effect for a state PTC; and

· A state PTC would only be truly and fully incremental if it is not double-counted with other program impacts, other benefits, or with baseline activities (e.g.  if this PTC provides subsidized power to supply customers under existing green power demand incentives).

We assess the potential cost and impact of a tax production credit as follows. For every $1m in production tax credits over a 10-year period would result in about 2,400 MWh saved in each year for the life of the project. Using a carbon intensity of 0.101 tC/MWh, this corresponds to 240 tC avoided per year, or an aggregate 2,400 tC avoided for each $1m spent (with reductions spread over time).

OPTION 1.2 -- SUMMARY TABLE

	Parameter
	Value

	Working group
	Electric Supply and Solid Waste

	Option name
	State production tax credit to fund renewable energy investments 

	Sector and market
	Electric supply 

	Technical elements
	Renewable energy technology installations

	Program elements
	State tax credit of 1.25 cents per kWh produced for the first 10 years of production.

	Existing policy/program
	This option represents expansion of the existing State tax credit program.

	Rationale
	Reduce carbon emissions

	Energy saved in 2020
	24,000 MWh (relative to a total production tax credit of $1 million)

	CSE (cost of saved energy)
	1.5 ¢/kWh above commodity, corresponding to approximately 5.0¢/kWh

	Carbon saved in 2020
	2,400 tC

	CSC (cost of saved C)
	$417/tonne



ELECTRIC SUPPLY STRATEGIES

OPTION 1.3 -- RENEWABLE PORTFOLIO STANDARD

A Renewable Portfolio Standard (RPS) is a market-oriented policy for accelerating the introduction of renewable resources and technologies into the electric sector. An RPS sets a schedule for establishing a minimum amount of renewable electricity as a fraction of total generation, and requires each supplier that sells electricity to meet the minimum either by producing that amount of renewable electricity in its mix or acquiring credits from generators that exceed the minimum. 

The market determines the portfolio of technologies and geographic distribution of facilities that meet the RPS target at least cost– i.e., the lowest difference between the renewable and its avoided generation - subject to the RPS’s eligibility requirements. Thirteen states – Arizona, Connecticut, Hawaii, Iowa, Maine, Massachusetts, Minnesota, Nevada, New Jersey, New Mexico, Pennsylvania, Texas, and Wisconsin – already have established RPSs or similar measures.  Several pieces of proposed Federal energy legislation have included a national RPS provision, including a bill introduced by Senator Jeffords in the 106th  Congress (S. 1369) to establish a national  RPS target of 20% non-hydro renewables by 2020.

Regarding the characteristics of an RPS, several dimensions need to be addressed, as follows:

· Eligibility:  type of generation, as well as vintage (new versus existing resources).

· Geographic scope: an appropriate geographic scope for an RPS policy is the New England region, which is well interconnected and has a tightly-run Power Pool. A Rhode Island RPS to encourage developers anywhere in New England to meet a specified renewable generation target level would result in carbon reductions attributed to the State. ISO New England is establishing a Generation Information System (G.I.S.) supporting a tradable certificate market within New England to facilitate low-transaction cost compliance and compliance verification for RPS and other state mandates in the region.

· Renewable generation target: the magnitude of the potential carbon savings depends on the target. In the Table below, a 20% target by 2020 for ISO New England is assumed, consistent with the Jefford’s Bill target for the nation as a whole.  In interpreting/projecting RPS benefits, one needs to examine incremental reductions.  An RPS for which existing renewables are eligible cannot be said to have unambiguously lead to 20% increase in renewables.  On the other hand, without the RPS, many existing renewables may cease to operate.  It is practically very difficult, if not impossible, to determine what proportion of generation is truly above what would have happened in lieu of the RPS.

We assess the potential cost and impact of a tax production credit as follows. Assuming a target of 20% non-hydro renewable generation by 2020 for ISO New England, and a marginal ISO NEW ENGLAND carbon intensity of 0.101 tC/MWh, the annual carbon reductions would be about 140,600 tC, at a cost of about $250/tC avoided,
 assuming all 20% is incremental. This is summarized in the Table below.
OPTION 1.3 -- SUMMARY TABLE

	Parameter
	Value

	Working group
	Electric Supply and Solid Waste

	Option name
	Renewable Portfolio Standard 

	Sector and market
	Electric supply 

	Technical elements
	Renewable energy technology installations

	Program elements
	Market renewable credit trading regime to meet a 20% target in 2020

	Existing policy/program
	None.

	Rationale
	Reduce carbon emissions

	Energy saved in 2020
	1,392,400 MWh (or 20% of Baseline total electricity generation).

	CSE (cost of saved energy)
	Estimate 2 – 4 ¢/kWh above commodity, corresponding to approximately 5.5 – 7.5¢/kWh

	Carbon saved in 2020
	140,600 tC

	CSC (cost of saved C)
	$250/tonne



ELECTRIC SUPPLY STRATEGIES

OPTION 1.4 -- NET METERING CONTINUATION

Rhode Island's net metering ruling originally created in 1985 by the Public Utility Commission (PUC) and supplemented in 2000 by PUC Order 15705, applies to renewable energy generating facilities and cogeneration. The ruling was originally created to encourage small wind generation facilities, but all renewables are eligible.
 In addition, fuel cells are also eligible for net metering. Applicable sectors include commercial, industrial, residential, and utilities. There is no expiration date envisioned.

Net excess generation is returned to the distribution grid at the utility’s retail sale price for the generation energy. This price includes costs that can’t be avoided (e.g., transmission and distribution, stranded costs) and those than can be avoided (i.e., generation). The maximum allowable capacity depends on the utility. Customers may have generating units of up to 25 kW in size. 
Since the ruling was made in 1985, only a few small wind-generating and solar PV facilities have participated in net metering. PUC Order 15705 caps at 1 MW reverse metering for the Naragansett Electric Company. 

An important point to consider in the expansion of the net metering program is the effect that net metering has on shifting transmission and distribution costs to other customers. That is, by allowing customers to displace their own usage at the full retail rate, the total costs of providing Transmission and Distribution services are distributed across a smaller pool of customers.  This effect is considered to be small in the short run, but would need to be reconsidered if the program were expanded beyond the current cap.

We assess the potential cost and impact of a tax production credit as follows. First, we assume that under a continuation of the current net metering program, future GHG reductions are likely to be negligible. However, expanding the maximum allowable capacity could increase participation in the program, especially among industrial facilities, while still remaining below the 1 MW cap. Doubling the maximum capacity (i.e., to 50 kW) could result in an additional 45 MWh
 and allow more cost-effective wind generators. Assuming the full 1 MW cap, this would result in carbon reductions of about 180 tC. 

OPTION 1.4 -- SUMMARY TABLE

	Parameter
	Value

	Working group
	Electric Supply and Solid Waste

	Option name
	Net metering expansion 

	Sector and market
	Electric supply 

	Technical elements
	Renewable energy technology installations

	Program elements
	Increase net metering capacity threshold 

	Existing policy/program
	Net metering allowed for facilities less than or equal to 25 kW

	Rationale
	Reduce carbon emissions

	Energy saved in 2020
	1,762 MWh (assuming net metering at 1 MW cap)

	CSE (cost of saved energy)
	12 cents/kWh (assumed difference between solar PV system and NGCC)

	Carbon saved in 2020
	180 tC - Unit missing 

	CSC (cost of saved C)
	$1,200/tonne



ELECTRIC SUPPLY STRATEGIES

OPTION 1.5 -- DIRECT INVESTMENTS OR EXPENDITURES

Direct investments or expenditures by state or municipal government range from the purchase of renewable energy facilities in Rhode Island using low-cost financing, to the purchase of renewable energy credits, to the purchase of CO2 emission reduction credits. 

An advantage to this approach is the potential to bring tax advantaged finance, combined with leverage available from using 100% debt, to dramatically reduce the cost premium associated with renewable energy.  This is particularly important for renewables because they are so capital intensive.  In addition, there is one Federal incentive – the renewable energy production incentive (REPI) available only to publicly owned entities and available to wind and landfill gas projects built prior to 9/30/2003.  It should be noted that California has formed an entity – the California Consumer Power and Conservation Financing Authority – to take advantage of this financial leverage.

A recent Lawrence Berkeley National Lab study suggests that, depending on the availability of PTC, REPI, and other state incentives, under some circumstances there might be significant cost reductions to renewables through public ownership, perhaps in the 0.5 to 1.5¢/kWh range.
 

We assess the potential cost and impact of direct investment or expenditures as follows. Assuming a funding level of $1 m distributed over a 10-year period, and a cost reduction of 0.5 c/kWh relative to an average renewable premium of $0.025/kWh, the average annual generation from this direct investment is about 5,000 MWh per year. At a marginal ISO NEW ENGLAND carbon intensity of 0.101 tC/MWh, the annual carbon reductions would be about 500 tC. This is summarized in the Table below.

OPTION 1.5 -- SUMMARY TABLE

	Parameter
	Value

	Working group
	Electric Supply and Solid Waste

	Option name
	Direct investments or expenditures by state or municipal governments

	Sector and market
	Electric supply 

	Technical elements
	Expenditures on electricity from renewable energy 

	Program elements
	Establish targets

	Existing policy/program
	None.

	Rationale
	Reduce carbon emissions

	Energy saved in 2020
	5,000 MWh

	CSE (cost of saved energy)
	Estimate 2 ¢/kWh above commodity, corresponding to approximately 5.5 ¢/kWh

	Carbon saved in 2020
	500 tC

	CSC (cost of saved C)
	$200/tonne



ELECTRIC SUPPLY STRATEGIES

OPTION 1.6 -- STATE FACILITIES RENEWABLE PURCHASE REQUIREMENT

A State renewable purchase requirement is similar in concept to an RPS. It stipulates a date and level by which a portion of a State’s total electricity consumption is met by renewable energy sources. 
New York and Maryland both adopted this approach during 2001.  In New York, an Executive Order 111 called for state agencies to obtain 10% of their electricity needs from renewable sources, such as wind, solar, biomass, geothermal, and fuel cells by 2005, with the percentage increasing to 20% by 2010. The order applies to state buildings and those of quasi-independent organizations. The order also calls for state agencies to implement energy efficient practices, increase purchases of energy efficient products, and follow green building standards for new construction and renovation projects.  Rhode Island could establish a similar purchase requirement. 

We assess the potential cost and impact of a purchase requirement as follows. Assuming a funding level of $1 m distributed over a 10-year period, and an average renewable premium of $0.025/kWh, the average annual generation from this direct investment is about 4,000 MWh per year. At a marginal ISO NEW ENGLAND carbon intensity of 0.101 tC/MWh, the annual carbon reductions would be about 400 tC. This is summarized in the Table below.

OPTION 1.6 -- SUMMARY TABLE

	Parameter
	Value

	Working group
	Electric Supply and Solid Waste

	Option name
	State facilities renewable purchase requirement

	Sector and market
	Electric supply 

	Technical elements
	Expenditures on electricity from renewable energy 

	Program elements
	Establish targets

	Existing policy/program
	None.

	Rationale
	Reduce carbon emissions

	Energy saved in 2020
	4,000

	CSE (cost of saved energy)
	Estimate 2.5 ¢/kWh above commodity, corresponding to approximately 6 ¢/kWh

	Carbon saved in 2020
	400 tC

	CSC (cost of saved C)
	$250/tonne 



ELECTRIC SUPPLY STRATEGIES

OPTION 2.1 -- CAPS ON SO2 AND NOX EMISSIONS

All Rhode Island fossil generation (generally the 2 Ocean State Power units and Manchester Street Station the other power plants include Pawtucket Power Plant, Tiverton Power, Rhode Island State Energy Partners) is modern gas-fired combined cycle.  As such, it has all been subject to fairly tight emission requirements, emits virtually no SO2, not much NOx, and far less CO2 than oil and coal generation in other states where such caps have been considered or implemented. 

Hence, a multi-pollutant approach would require limits on out-of-state generation. This is both politically challenging and economically suffers from diminishing returns.  As a result, this option is not characterized, as are the other electric supply options.  

Caps on NOx and SO2 were considered in the first place because of the environmental impacts they cause. Acid rain and urban air pollution remains a serious problem in Rhode Island and New England. The 1990 Clean Air Act Amendments attempted to address these problems, by introducing a cap-and-trade system to roughly halve the electric sector’s SO2 emissions by 2000, and imposing technology-specific standards for NOx emissions. Compliance with the SO2 standard proved markedly cheaper than initially expected; initial estimates were mostly based on investments in “scrubbers” but the discovery of large low-sulfur coal reserves in the Wyoming basins and a sharp decline in the cost of rail transport resulted in lower costs.  

In 1999, electric facilities in Rhode Island did not contribute to appreciable levels of SO2 while New England electric facilities emitted about a quarter of a million tons that year. Regarding NOx, electric facilities in Rhode Island emitted about 164 tons in 1999, compared to nearly 71,000 for the New England Region. This represents about 0.2% of the region’s emissions. 
An alternative to restricting in-state NOx and SO2 through the electricity sector would be to establish an emission performance standard (a.k.a. generation performance standard).  NESCAUM has developed a model rule for such a standard, to support Massachusetts and Connecticut, which will be adopting such a standard in the future.  This requires that suppliers of retail electricity in the state, supply energy from a mix of generation with average emissions below a defined threshold.  Using this, one could limit CO2 directly (see following section).  This mechanism will rely on a tradable certificate market supported by the ISO NEW ENGLAND G.I.S. described above.  The challenge is, so long as some states (ME, VT, NH) in the region do not have such a standard, it is difficult to determine whether any reductions are occurring, or simply a shifting of lower-emitting generation among states in New England.

ELECTRIC SUPPLY STRATEGIES

OPTION 2.2 -- CARBON CAP AND TRADE PERMIT SYSTEM
A carbon cap and trade would work by setting a cap on total carbon emissions, auction or allocate allowances to emit carbon dioxide to energy producers, and then permit them to trade these allowances between themselves.  A cap-and-trade is generally viewed as a more cost effective way of reducing total emissions than a straight limit or a tax on carbon-based fuels. 

A carbon cap could be implemented to indirectly promote renewable energy (although there are other ways to achieve the same result). For this to happen, it would be necessary to ensure that the CO2 emissions trading scheme contain a cap that is tight enough to stimulate markets for renewable energy resources and that, in setting emission caps, lowers the tonnage allowed from fossil fuel generators by an amount based on projected electric power generation from renewables. 

It is essential that renewables receive a set-aside and receive allowances or credits which can then be sold or retired. Otherwise there is no mechanism for renewables to get any benefit, and no mechanism for those with CO2 caps to use renewable for compliance.  One approach would be to issue allowances to renewables for displaced CO2, and to reduce the overall quantity of allowances available (auctioned or allocated) to emitters in subsequent years accordingly – this leads to real reductions.

A major challenge for instituting a CO2 cap and trade in only part of a regional electricity market is that due to the nature of the regional electricity market, CO2 may not be reduced: if Rhode Island generators are marginally more expensive to operate than those in neighboring states due to the Rhode Island requirement, Rhode Island plants may simply be less competitive and thereby reduce output, with plants in neighboring states picking up the slack and increasing their output accordingly.  Without a mechanism to link or scale the allowances to production, the CO2 cap would be ineffective. Therefore, if applied, the scope of this option should be regional. One could also allow credits for energy efficiency 

Assuming a cap of 80% of baseline carbon emissions in 2020, the carbon savings and costs would be similar to that of a RPS with a 20% target. Assuming a marginal ISO NEW ENGLAND carbon intensity of 0.101 tC/MWh, the annual carbon reductions would be about 140,600 tC, at a cost of about $250/tC avoided.
 This is summarized in the Table below. 
OPTION 2.2 -- SUMMARY TABLE

	Parameter
	Value

	Working group
	Electric Supply and Solid Waste

	Option name
	Carbon cap and trade permit system

	Sector and market
	Electric supply 

	Technical elements
	Expenditures on electricity from renewable energy 

	Program elements
	Establish targets

	Existing policy/program
	None.

	Rationale
	Reduce carbon emissions

	Energy saved in 2020
	1,392,400 MWh (or 20% of Baseline total electricity generation).

	CSE (cost of saved energy)
	Estimate 2 – 4 ¢/kWh above commodity, corresponding to approximately 5.5 – 7.5¢/kWh

	Carbon saved in 2020
	140,600 tC

	CSC (cost of saved C)
	$250/tonne



4. Characterization of Options for Solid Waste

Solid waste-related greenhouse gas emissions are negligible compared to those in the electric supply sector discussed in the previous section. The Rhode Island GHG baseline scenario assumes the same level of emissions calculated for the recent Brown University Inventory of Greenhouse Gas Emissions for 1996.
  Future emissions levels are assumed to remain constant.

The Rhode Island Resource Recovery Corporation (RIRRC) is a Quasi-state agency charged with developing and managing solid waste programs and facilities 
. The agency funds and manages the state's recycling program, and owns and operates the Central Landfill and Materials Recycling Facility in Johnston, Rhode Island. The Rhode Island RRC is not a department of the state government but a public corporation and a component of the State of Rhode Island for financial reporting purposes. It published a revised solid waste management plan in 1996. 
  The Corporation in collaboration with the DEM and Statewide Planning Office will revise the plan again in 2002. Key characteristics of solid waste management in Rhode Island are summarized below:

· Approximately 96 percent of Rhode Island's municipal solid waste and an estimated 90 percent or more of the commercial solid waste streams were disposed at one facility in 1994: the State Landfill owned and operated by the RIRRC in Johnston. The remaining commercial waste is being disposed of at facilities in Massachusetts; little or no solid waste from Rhode Island is disposed of in Connecticut because of the relatively higher tipping fees at available facilities there.

· The only solid waste disposal facilities operating in Rhode Island other than the State Landfill in 1995 were the municipal landfills of Bristol, Charlestown and Tiverton, all of which are dedicated solely to their host communities' municipal waste and the construction/demolition debris landfill operated by Hometown Properties, Inc. on Dry Bridge Road in North Kingstown.

· The RIRRC subsidizes the processing of municipal recyclables at its facilities. In 1995 the disposal of municipal solid waste at the Landfill was subsidized by the commercial waste tipping fee, a practice dating back to the acquisition of the Landfill by the RIRRC in 1980.

· State legislation requires that the RIRRC develop an integrated system of solid waste management facilities and programs sufficient to meet the waste disposal needs of Rhode Islanders.

· The RIRRC is developing such a system based on the priorities of source reduction, source separation and recycling/composting, processing and land disposal within the framework established by state laws, regulations, and economic conditions. This system includes the RIRRC and DEM Source Reduction Programs; the Statewide Municipal, Commercial and State Agency Recycling Programs; the Materials Recovery Facility and central leaf and yard debris composting facility at the RIRRC ‘s complex in Johnston; and the State Landfill Facilities.

This section consists of one-by-one characterization of options identified to reduce GHGs from Rhode Island’s solid waste disposal activities. These begin on the next page, with option 3.1. Two general strategies for reducing GHG emissions related to solid waste management are proposed, as follows:

· Reduce waste generation, focusing on materials that contribute to GHG emissions through their landfilling (all organic materials) or through their manufacture (aluminum and PET/HDPE containers, most paper products).

· Promote recycling, focusing on materials (aluminum, PET/HDPE, most paper products) which provide recycled feedstock whose use reduces GHG emissions.

The key issue for both strategies is the selection and adoption of solid waste management policies that foster reductions in waste generation as well as increased recycling and composting.  Of the eight policies presented in the earlier Scoping Paper, two policies are recommended. The other six policies are actually complementary to these policies and are described in the following sections:

The table accompanying each of the options contains a number of key quantitative and qualitative characteristics. These are:

· The amount of waste generation avoided in 2020. 

· The reduction in emissions of carbon to the atmosphere in 2020. This is the net impact based on implementation of an option through 2020.

(
The cost of saved carbon (CSC) is the net cost of the option – costs minus avoided costs -- divided by the net carbon reductions caused by the option.

SOLID WASTE STRATEGIES

OPTION 3.1 -- PAY-AS-YOU-THROW

Typically, households pay for waste collection through either property taxes or some form of fixed fee. These payments are made regardless of the quantity of waste that is generated. A Pay-as-you-throw (PAYT) policy breaks with this framework by considering that solid waste disposal services are similar to other commodities like electricity or natural gas. Under a PAYT policy, households pay a variable rate depending on the amount of the commodity they use. Communities that have a PAYT system in place either charge residents a fee for each bag or can of waste they generate, or charge residents based on the weight of their trash. In either case, the less waste that households generate, the less they pay. 

Communities in Rhode Island that have some type of pay-as-you-throw system in place for solid waste include Westerly/Hopkinton, Richmond, New Shoreham, North Kingstown and South Kingstown/Narragansett. In addition, Pawtucket and Barrington have conducted feasibility studies utilizing grants from DEM.

Adopting Pay-As-You-Throw (PAYT) pricing for all residential waste services, with “free” recycling service could be done.  Recycling costs would be recovered as part of the fee for disposal. This policy will each contribute to both reductions in waste generation and increases in recycling. The carbon saved depends on the extent of the diversion projected in Rhode Island. PAYT decreases residential waste generation by up to 14 percent and increases recycling rates by up to 13 percentage points.  One can expect an average range of between 0.62 and 0.99 tC-equivalent avoided for each tonne of solid waste avoided.
 Assuming current solid waste generation in Rhode Island is about 510,000 tons, and assuming a 50% efficacy of the policy (i.e., 13.5%), one could expect to avoid 68,850 tons of residential waste and between 42,700 tC to 68,200 tC from the implementation of a PAYT policy.

A summary of this policy is shown in the table below.

OPTION 3.1 -- SUMMARY TABLE

	Parameter
	Value

	Working group
	Electric Supply and Solid Waste

	Option name
	Pay-as-you-throw (PAYT)

	Sector and market
	Waste Management Services

	Technical elements
	Waste Prevention, Recycling and Composting

	Program elements
	PAYT Pricing 

	Existing policy/program
	Not known

	Rationale
	Reduce carbon emissions

	Energy saved in 2020
	Not Applicable

	CSE (cost of saved energy)
	Not Applicable

	B/C benefit-cost ratio
	PAYT reduces the cost of solid waste services

	Carbon saved in 2020
	42,700 - 68,200 tC

	CSC (cost of saved C)
	Because the cost of waste services are reduced the cost will be negative – Net Savings


SOLID WASTE STRATEGIES

OPTION 3.2  -- ON-SITE MANAGEMENT OF ORGANIC WASTE

On-site management of organic waste is a recycling option. It encompasses several forms, namely, backyard composting (household level), on-site composting (i.e., group of people, such as in an apartment complex, office building or hospital), and centralized composting (i.e., designed for processing waste from facilities such as restaurants, grocery stores, or from residential communities). Composting helps both to reduce the amount of waste going to landfills, and produces a valuable soil amendment, which can improve the texture and fertility of soil. On-site composting avoids the costs and negative environmental impacts associated with the transportation of organics. As with other systems, the establishment of efficient and effective collection as well as the maintenance of the composter would be important to ensure that the process runs effectively.
While on-site management of organic waste could be implemented both in the household and commercial sectors where organic material is used and waste is created, it is a policy which should rightly be considered subsumed under the PAYT policy. This is due to the fact that the PAYT program has an implicit incentive for households and other entities to implement composting activities as a way to reduce disposal charges. 

If PAYT is not implemented but some form of centralized composting is adopted, then there would be some carbon reduction benefits. However, these would likely apply only to the food scrap waste stream (about 0.15 tC avoided for each ton composted). Yard wastes would actually result in an additional 0.11 tC for each ton composted.
 Therefore, it is not further discussed here.  

SOLID WASTE STRATEGIES

OPTION 3.3 -- RESOURCE MANAGEMENT CONTRACTING

A Resource Management (RM) option consists of contracting for non-residential waste service with incentives for service providers to foster waste diversion. RM contracting typically reduces non-residential waste generation by up to 20 percent and increases the “recycling rate” by up to 14 percentage points. In general, commercial solid waste management contracts do not cover recycling and do not include any incentives to recycle, where PAYT does.

One can expect an average range of 0.62 to 0.99 tC-equivalent avoided for each tonne of non-residential solid waste avoided through Resource Management strategies.
 Assuming current solid waste generation in Rhode Island is 510,000 tons and assuming a 50% efficacy of the policy (i.e., 17%), one could expect to avoid 86,700 tons of solid waste and between 53,750 tC to 85,800 tC from the implementation of a RM policy.

A summary of this policy is shown in the table below.

OPTION 3.3 -- SUMMARY TABLE

	Parameter
	Value

	Working group
	Electric Supply and Solid Waste

	Option name
	Resource Management (RM)

	Sector and market
	Waste Management Services

	Technical elements
	Waste Prevention, Recycling and Composting

	Program elements
	RM Contracting 

	Existing policy/program
	Not known

	Rationale
	Reduce carbon emissions

	Energy saved in 2020
	Not Applicable

	CSE (cost of saved energy)
	Not Applicable

	B/C benefit-cost ratio
	RM reduces the cost of solid waste services

	Carbon saved in 2020
	53,750 tC - 85,800 tC

	CSC (cost of saved C)
	Because the cost of waste services are reduced the cost will be negative


SOLID WASTE STRATEGIES

OPTION 3.4  -- INDUSTRY-SPECIFIC WASTE REDUCTION EFFORTS

Industry-specific waste reduction efforts refer to the range of opportunities businesses have for waste reduction. From reducing product packaging to buying manufacturing supplies in bulk to other possibilities, businesses in Rhode Island have a broad range of ways in which waste generation could be curtailed. 

While industry-specific waste reduction could be implemented in the Rhode Island  industrial sector, it is a policy which should rightly be considered subsumed under an RM policy. This is due to the fact that the RM program consists of contracting for non-residential waste service with incentives for service providers to foster waste diversion. Therefore, it is not further discussed here. 

SOLID WASTE STRATEGIES

OPTION 3.5 -- DEPOSIT BOTTLE SYSTEM (“BOTTLE BILL”)

Bottle bills are a common method of capturing beverage bottles and cans for recycling. The refund value of the container (usually 5 or 10 cents) provides a monetary incentive to return the container for recycling. 

Unlike its neighboring states, Rhode Island does not allow for the redemption of bottles and cans for a cash refund. This may be an issue that needs to be revisited, although it is unclear that it would have a significant waste management impact as Rhode Island is already capturing a great deal of material that would be included in a bottle bill. The municipal recycling infrastructure (truck capacity, MRF design) has been designed to accommodate these materials.  

While a bottle bill could be implemented, it is a policy that is expected to generate little in the way of carbon reduction benefits. Nationally, bottles represent a small portion of the current waste stream -- 14.6 million tons out of a total 230 million tons, or 6%.
 Assuming Rhode Island  accounts for 2% of the national bottle waste stream, and the bottle bill affects 10% (assumption) of the waste stream, and a weighted average of about 0.65 tC avoided per ton recycled, the total reduction amount to 19,000 tC.

OPTION 4.3 -- SUMMARY TABLE

	Parameter
	Value

	Working group
	Electric Supply and Solid Waste

	Option name
	Bottle bill

	Sector and market
	Waste Management Services

	Technical elements
	Waste Prevention, Recycling and Composting

	Program elements
	Bottle deposit

	Existing policy/program
	

	Rationale
	Reduce carbon emissions

	Energy saved in 2020
	Not Applicable

	CSE (cost of saved energy)
	Not Applicable

	B/C benefit-cost ratio
	A bottle bill increases the cost of solid waste services

	Carbon saved in 2020
	19,000 tC

	CSC (cost of saved C)
	Because the cost of waste services are increased the cost will be posaitive


5.  Rankings of Options for the Electric Supply and Solid Waste Sectors
Options Ordered by Cost of Saved Carbon

	Number
	Name
	CSC ($/tC)
	Carbon Saved in 2020 (tC)

	3.1
	Pay-As-You-Throw (central estimate)
	negative
	55,450

	3.3
	Resource management contracting (central estimate)
	negative
	69,775

	1.5
	Direct investments or expenditures
	200
	500

	1.1
	SBC - supply options
	250
	8,000

	1.3
	Renewable portfolio standard
	250
	140,600

	1.6
	State Facilities Renewable Purchase Requirement
	250
	400

	2.2
	Carbon cap and trade permit system
	NA
	NA

	1.1
	SBC - demand options
	300
	13,333

	1.2
	Production tax credit
	417
	2,400

	1.4
	Net metering continuation and expansion
	1,200
	180

	4.3
	Deposit bottle system (“bottle bill”)
	uncertain
	19,000


Endnotes:

�PAGE \# "'Page: '#'�'"  �� What is recomposition?


�PAGE \# "'Page: '#'�'"  �� Bring the entire text of the endnote into the body of the paragraph on air pollutants.


�PAGE \# "'Page: '#'�'"  �Page: 20���DEM also has responsibilities for waste management and facility oversight.  See Institutional Arrangements chapter in Solid Waste Plan.  Tom Armstrong started updating.  Could possibly complete within a day or so. 





� This is a revised set of options for the Electric Supply and Solid Waste sectors that reflect feedback received from Stakeholders as well as continued research by the project team. These are preliminary options that are intended to provide a point of departure for the Electric Supply and Solid Waste Working Group’s identification and assessment of options to include in a state climate change action plan. The reader will note that the sole difference between this Table and the Electric Supply/Solid Waste Options presented to the Rhode Island  Stakeholder Group on 25 September is that we have grouped the State Facilities Renewable Purchase Requirement into the renewable energy strategies.


� The Tellus team has prepared a baseline forecast of Rhode Island’s use of energy and emission of energy-related GHGs. The baseline includes expected trends in economic growth, technical innovation, and policies that are relatively fixed from a state perspective. Therefore, some improvements in how Rhode Islanders use energy-related technologies over time are included in the baseline forecast.


� This discussion is based on Tellus Institute, 2001. Development Of Options: Preliminary List Of Options, presented to Rhode Island Stakeholder Group on 25 September as Part of Phase I: Developing A GHG Reduction Framework for Rhode Island’s Greenhouse Gas Action Plan.


� Tellus Institute, 2001. Development Of Options: Scoping Paper For The Working Group On Buildings and Facilities, presented on 26 November as Part of Phase I: Developing A GHG Reduction Framework for Rhode Island’s Greenhouse Gas Action Plan.


� Rhode Island’s electric customers will pay 0.27¢ per kWh to support both renewable energy and energy efficiency.


� Hydropower must not require the construction of new dams.


� The Collaborative considers “sustainably managed biomass” to include, at a minimum, generation utilizing landfill methane or digester gas in internal combustion engines, micro-turbines, or fuel cells.  Applicants may propose other biomass fuel and generation configurations, however the burden will be upon the applicant to explain and justify why the proposed project and its fuel stream should be considered sustainably-managed biomass.


� Ibid.


� excess generation over on-site usage at the end of a year is granted to the utility without compensation.


� Of course, it could be assumed that renewable generation displaces marginal emissions from the bulk power supply system in the region (which would generally have a higher average GHG content than gas alone due to the presence of some oil-fired generation). Since use of the marginal emission rate would require a modeling effort, for present scoping purposes, the use of an NGCC is a reasonable approach as it provides conservative estimates of emission reductions�.


� Production profiles refer to the NGCC generation shares of the regional system. 


� Since Rhode Island  consumption is small, its contribution to substantially impact scale economies or renewables that are far from competitive at present would also likely be small.


� The basis for this value is as discussed in Tellus Institute, 2001. Development Of Options: Scoping Paper For The Working Group On Buildings and Facilities, presented on 26 November as Part of Phase I: Developing A GHG Reduction Framework for Rhode Island’s Greenhouse Gas Action Plan


� It is, of course, debatable whether this would successfully attract incremental customers relative to existing programs. Without viable retail choice, the existing programs are unlikely to be able to spend a funding level less than envisioned here. Hence, the projected penetration can be considered an aggressive upper bound.


� The carbon intensity of 0.101 tC/MWh corresponds to an NGCC and is derived using the following assumptions: carbon emission factor = 32.7 lb C/mmBtu; NGCC heat rate = 6,800 Btu/kWh. 


� Calculated as $1m divided by 4000 tC = $250/tC


� Calculated as $2m divided by (50% incentive x 13,3333 tC saved) = $300/tC


� For the Federal PTC, it can be challenging for developers to find equity investors with sufficient tax credit appetite to fully monetize the PTC benefits.


� Calculated as $1m divided by 2,400 tC = $417/tC


� In addition, care needs to be taken to not double count the impact of other generation-based programs (as opposed to consumption based renewable programs such as green power purchases) such as supply side SBC funding or other RPS systems. However, the other RPS programs should not be an issue here. The ISO New England GIS is being established to assure such double counting between state RPSs cannot happen.  If a Federal RPS is adopted, and if the Rhode Island  RPS is left ambiguous, then there exists a risk of double counting.  In this event, the Rhode Island RPS could simply mandate a percentage above and beyond any Federal RPS requirement, and eliminate a double-counting threat.


� Based on a projected baseline generation in Rhode Island  of 6,962 GWh in 2020.


� Based on extracting NE results from modeling a 20% national RPS using the National Energy Modeling System (NEMS)


� Eligible technologies include solar thermal electric, photovoltaics, wind, biomass, hydro, renewable transportation fuels, geothermal electric, waste, and cogeneration.


� Assuming a average capacity factor of about 20%.


� Calculated as follows: price of solar PV-generated electricity (12.2 c/kWh (difference between solar PV system and NGCC) x annual generation of 1,762 MWh (i.e., 1 MW @ 20% capacity factor) divided by 180 tonnes of carbon avoided (i.e., 1,762 MWh at 0.101 tC/MWh)) = $1,200/tC


� Bolinger, Mark, R. Wiser and W. Golove, 2001. Revisiting the “Buy versus Build” Decision for Publicly Owned Utilities in California Considering Wind and Geothermal Resources, October.


� Calculated as follows: $1 m divided by (500 tC/year x 10years) = $200/tC


� Calculated as $1m divided by 4000 tC = $250/tC


� Based on a projected baseline generation in Rhode Island  of 6,962 GWh in 2020.


� Assumed cost is same as for an RPS 


� Tellus Institute, 2001. Rhode Island Greenhouse Gas Baseline Scenario: Preliminary Figures and Tables, prepared for the Rhode Island GHG Policy Stakeholder Group.


� Rhode Island Comprehensive Solid Waste Management Plan; Report Number 88; State Guide Plan Element 171.


� This material is summarized from Rhode Island Comprehensive Solid Waste Management Plan; Report Number 88; State Guide Plan Element 171.


� Source: EPA, 1998. Greenhouse Gas Emissions from Management of Selected Materials in Municipal Solid Waste, EPA530-R-98-013, Exhibit ES-6


� Ibid


� Ibid


� EPA, 2001. Municipal Solid Waste in the United States: 1999 Facts and Figures, EPA530-R-01-014, Table 18 on page 68
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