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Executive Summary

The focus in recent years on dectric industry restructuring has triggered an intensve
review of mechanismsfor addressing the environmenta impacts of eectricity generation
and consumption. Whereas ten years ago lively debates were focused on integrated
resources planning, environmentd externdities, and the firdt iterations of emisson
trading, the focus of attention has now shifted to programs funded through “ systems
benefits charges’ renewable and emissions portfolio standards and/or the second
iterations of emissons trading, and output-based emissons regulation. While there are
legitimate concerns over the environmental impacts associated with dectric industry
restructuring, the exercise of pulling gpart the industry and putting it back together has
spurred some innovative gpproaches to minimizing and mitigating the environmental
impact of the eectric industry. It isimportant to note that many of these untested new
policies and initiatives are born out of restructuring efforts, but that they do not require
electric restructuring.

Thissurvey isthe firgt phase of atwo-phase project. This survey identifiesand
summarizes clean power and energy efficiency programsthat are currently planned or on
going. The survey focuses on initiatives within the Ozone Trangport Commission (OTC)
States, but a0 identifies certain promisng options from other states. The purpose of the

survey isto provide information in a condstent format on each of the programs, and to
identify which programs, or which program aspects, are worthy of additiond study as
OTC continues its cleen energy initiative. The programs included in the report, with brief
identification of areas recommended for further andys's, are summarized in Table ES-1,

baow.

Table ES-1: Summary of Programs and Recommendations

Program Vehicle Geographic Program Goal Recommended Area
Scope for Further Analysis
1. Demand Reduction & Energy Efficiency
11  SystemBendfit CT, DE, DC, Fund energy Potential emission
Charges Supporting '\N"E SAAFL\:H\’/’T\U’ E:L'IC' QTfyegf"grams reductions associated
. y y Rl . will reduce - H
Efficiency electric demand and W|'gh.d|fferent energy
energy and reduce | €fficiency programs.
electricity costs. | dentification of most
1.2 Collaboraively- CT, MA, ME, To improve upon promisng e‘flciency_
: . NH, RI, NJ fility-run DSM with | Programsfromanar
Designed Efficiency b utility \ . .
Proar public and technical | quality perspective.
ograms input to design .
Case study of specific
1.3  Independent VT, ME,MA To improve upon programs or program
Efficiency Agency utility-run DSM delivery mechanisms.
through an
independent agency
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Program Vehicle Geographic Program Goal Recommended Area
Scope for Further Analysis

14 Rate Incentives CA Encourage

for Energy Efficiency residential efficiency

15  Load Response- | New England Use load response to | Air qudity implication

Reserves ﬁ"eeﬁrfémte of the use of distributed

e S generation as aload
1.6 Load Response— | NE,NY, PIM To promote load response measure.

Economic Programs

response from retail
customersto ensure
competitive markets.
Customer site diesel
generation prohibited
from NY economic
load response.

2. Low Emissions Generation — Renewab

les

2.1  SystemBenefits Many, including | Reducetheup-front | Linkages between SBC
Charges Supporting CT,MA,NJ NY, | costsof new and RPS and air-qudlity
Renewables PA, RI. renewabl e projects, god s
supporting long-term
technology cost
reductions.
2.2 Renewable Many, including | Create demand for Case study of GIS
Portfolio Standards ﬁg a'\ﬂglp'\AA' tre’:je""ab'e resources | development and
’ ' 0 decrease ar potentia for OTR
emissions and .
diversify generation | doplication.
resources
23 State and Local Statesinclude Mandate minimum Case study of GIS
Purchas ng MD, NY, and proportion of state’s | dayd opment and
. MA. Many cities | energy supply by .
Requirements also have renewables. Foster pOte.md for OTR
programs energy efficiency in | @oplication.

state buildings

3. Air Quality Policies—

Power System E

mission Reduction

3.1 Emisson
Performance Standards

CT,MA,NJ

Cap emissions and
reduce emission rates
associated with retail
sales.

Appropriate level of an
OTR-wide EPSto
achievear qudity
gods.

Case study of GIS
development and
potentid for OTR
aoplication.
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Program Vehicle Geographic Program Goal Recommended Area
Scope for Further Analysis
3.2  Multi-pallutant MA Reduce emission Case study of muti-
Output Based Emissons rates of power plants, | )| tant- based
Standards Targeting gﬂglﬁ?/‘]_'r% local air approaches for reducing
High Emisson Sources emissonsfrom certain
3.3 Multi-pollutmt NH proposed Reduce emission hlgh EMISION Sourees.
Output Based Cap and rates of power plants
Trade Program through trading.
Targeting High
Emisson Sources
3.4  NOx Budget MA, NJ, NH, Reduce emissions Evauate cost
Allocation federal E&Tng?g;nﬂrﬁin implications to specific
efficiency. resources or resource
renewables, types of output-based
efficiency. dlocation.
3.5 Digtributed Texas, New Control emissions Summary, review and
Generation Programs Hampshire, from use of comparison of existing
Cdifornia, distributed
national generation in state DG standards and
emergency and RAP modd rule.
economic
applications
3.6 Information CT, ME, MD, Provideinformation | Case study of GIS
R emissions to :
customersina pote_ntld for OTR
consistent and goplication.

comparable format

Our conclusons from the survey include the following:

The success of certain programs is contingent upon implementation of the
program on aregiond basis.

Regiona coordination among environmenta regulators in the Ozone Trangport
Region will enhance the effectiveness of programs where the success of the
program in achieving emissions reductions shows a strong correlation to a

regional approach.

Environmentd regulators should continue their efforts to integrate environmenta
and energy policy at both the State and regional levels by working with energy
agencies and power system operators on overlapping policies and programs.

Clean Power and Energy Efficiency Survey
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Energy Efficiency represents a“no regrets’ gpproach to emission reductions
because it presents a significant opportunity to reduce air emissons at negetive
codsto society. Energy efficiency programs offer avariety of societal benefits
beyond the reduction in air emissions and the reduction of dectricity costs. The
systems benefit charges established to date do not tap the full economic potentia
for energy efficiency intheregion. It isimportant to note thet the delivery

mechanism for energy efficiency (e.g. utility, collaborative, independent agency)
can affect the success of energy efficiency programs.

Load response, where retail € ectricity consumers modify their dectricity usagein
response to wholesale market conditions, is critica to achieving efficient
wholesale dectricity markets and could provide benefits for operation of the
interconnected bulk eectrica power system. Coordination among environmentd
and energy regulators, and power system operators can prevent the development
of economic load response as a Sgnificant new source of ar emissonsin the
Ozone Trangport Region.

Environmenta and energy regulators should participate in dearly defining the
purpose of arenewables systems benefit charge and should target funding
accordingly. Annua review of data can be useful in evauating the emissons
impacts of the implementation of a renewables systems benefit charge.

A regiond generation information system can be an important mechanism for
enabling codt- effective compliance with and verification of arenewable portfolio
gandard. Trestment of biomass facilities can have asgnificant impact on
potential emission reductions associated with a renewable portfolio standard.

State and loca renewable purchasing requirements are most effective in reducing
ar emissons from the dectricity industry when they emphasize the procurement
of new renewable resources and are incremental to other policiessuch asa
renewable portfolio standard.

The effectiveness of an emissions performance standard in reducing regiona
emissions depends on the scope of the policy, and is most effective on aregiond
rather than asingle state basis. A regiond generation information system can be
an important mechanism for enabling cogt-effective compliance with and
verification of an emissons performance sandard. States going forward with an
EPS should pay careful attention to planned capacity additions when setting
emissons performance standard levels

Programs that focus on achieving emissons reductions from exigting, high
emisson dectricity generation sources are very effective in reducing eectric
system emissons.

Multi-pollutant approaches to emissons regulaions provide efficiencies and
economies in implementation, compliance, and compliance verification.
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Output-based emissions approaches (both in rate-based and cap and trade
regulaions) provide financid incentives that will reward individual sources for
improving generation efficiency and result in collateral emission reductions.

Cap and trade programs can be more cost- effective in achieving agiven levd of
emission reductions than rate-based programs. Rate-based programs can be
effective in achieving locd ar qudity improvements.

Without specific initiatives, such as set-asde programs, to include efficiency
programs and renewables in NOy budget programs, emission reductions from
these programs will result in reducing the overdl cost of compliance with cap and
trade regulations rather than in additiona emisson reductions from the dectric
industry.

Environmenta regulators must take specific steps to prevent the growth of
emissons from sources that are not yet included in state emisson reduction
programs, such as distributed generation.

Information disclosure is an important consumer protection policy and will
enhance the success of policies such as renewable portfolio standards and Sate
purchasing requirements. A regiond generation information system can be an
important mechanism for enabling cogt-effective compliance with and verification
of arenewable portfolio standard.

In this report we have suggested certain areas for further sudy, summarized in Table ES-
1 above. Thisreport does not recommend specific policies for future implementation. It
isvery difficult, usng available information, to perform a comparative quantitative
andydsis of thewide variety of policies contained in this survey in order to sdect among
them certain ones for implementation. The programs have avariety of gods, and
schedules, they gpply to avariety of entities, they are implemented over different

geographic aress, and there are numerous other factors that require careful consideration.

The suggestions for further study are based on a qualitetive evauation of the following
criteria

Novelty and innovation
Emission reduction potentia
Feasibility

Regulatory coordination
Regiond conggtency

Wide gpplicability of results
Consstency with industry trends.

The second phase of this project will provide an opportunity to further review a subset of
policies, providing additiona information to the Ozone Trangport Commission and

Clean Power and Energy Efficiency Survey
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individua dtates asthey contemplate the development and implementation of avariety of
clean energy and emission reduction policies.

The policies that we have reviewed in this survey could adl beintegra components of
regiond efforts to achieve environmenta and energy policy gods. The Ozone Transport
Commission’s efforts to review and anayze the programs, and to seek potentia areas of
improvement and coordinated action, are consstent with regiond environmenta and
energy policy efforts. This sort of integrated gpproach that includes review of avariety
of policies, and considers potentia areas for coordination between environmental and
energy regulators, is very condstent with the goals established in the recent Climate
Change Action Plan of the New England Governors/Eastern Canadian Premiers! Further
andyss of certain programs or program aspects in the next phase of this project can
contribute to an integrated and coordinated gpproach such as that recommended in the
Climate Change Action Plan for reduction of emissions from the dectricity sector and for
increased energy efficiency.

! Climate Change Action Plan 2001, New England Governors/Eastern Canadian Premiers, prepared by the
Committee on the Environment and the Northeast International Committee on Energy of the Conference of
New England Governors and Eastern Canadian Premiers, August 2001
http://www.web.net/~ccnb/publications/ CCA Pe. pdf
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CA PUC
CCCT
Cl

CT

DEP

DG
DREM
EPA
EPS
FERC
GIS
GPS
IRP

SO
NEEP
NEPOOL
NERC
NESCAUM
NH DES
NRDC
NY SERDA
OoTC
OTR
PIM
PRLWG
PSC
PUC
RAP
REC
RPS
SBC

SIP

List of Acronyms

CdiforniaPUC

Combined Cycle Combustion Turbine
Connecticut Innovetions

Combustion Turbine

Department of Environmental Protection
Digributed Generation

Digtributed Resources Emissions Model
Environmenta Protection Agency
Emission Performance Standard

Federad Energy Regulatory Commission
Generation Information System
Generation Performance Standard
Integrated Resource Planning or Plan
Independent System Operator
Northeast Energy Efficiency Partnership
New England Power Pool

North American Electric Rdiability Council

New England States for Coordinated Air Use Management
New Hampshire Department of Environmental Services

The Natura Resources Defense Council

New York State Energy Research and Development Authority

Ozone Trangport Commission
Ozone Trangport Region

Pennsylvania-New Jersey-Maryland Interconnection

Price Responsive Load Working Group
Public Service Commission

Public Utilities Commission

Regulatory Assistance Project
Renewable Energy Credit

Renewable Portfolio Standard

System Benefit Charge

State Implementation Plan
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I. Introduction and Overview

The focus in recent years on eectric industry restructuring has triggered an intensve
review of mechanisms for addressing the environmenta impacts of eectricity generation
and consumption. Whereas ten years ago lively debates were focused on integrated
resources planning, environmenta externdities, and the firgt iterations of emisson
trading, the focus of attention has now shifted to funding programs through “systems
benefits charges,” renewable and emissions portfolio standards, the second iteration of
emissons trading, and multi- pollutant and output- based strategies. While there are
legitimate concerns over the environmenta impacts associated with dectric industry
restructuring, the exercise of pulling gpart the industry and putting it back together has
spurred some innovative gpproaches to minimizing and mitigating the environmenta
impact of the eectric industry. It isimportant to note that many of these untested new
policies and initiatives are born out of restructuring efforts, but that they do not require
electric restructuring, while subgtantia reductions from emissions trading have been
documented.

The objective of this project isto build on the Ozone Trangport Commission’s (OTC's)
previous clean power and energy efficiency work by developing two resource documents
for States to use on clean power and energy efficiency initiatives. Thisfirst document
provides a survey of Sate clean power and energy efficiency initiaives that have been
implemented or are planned for implementation. The second document will provide state
program options through more detailed andysis of afew programs.

This report isthe firgt phase of this two-phase project. This survey identifies and
summarizes a variety of clean power and energy efficiency programsthat are currently
planned or on going. The survey focuses on initiatives within the OTC States. We have
dso identified afew programs from other statesto illustrate some innovetive
approaches.?> The purpose of this survey is to identify and describe awide range of
mechanisms that have been developed and implemented in recent years to address the
environmenta impacts of eectricity generation and consumption.

For each program we present information in a congstent format to facilitate review and
basic underganding of the programs. However, it isimportant to note that comparison of
the programs is complex since the programs reflect awide variety of gods, formats,
implementation methods, and entities involved in implementation. For this survey we
have noted a variety of costs and benefits of each program, and we have noted the
availability of avariety of evadudtions.

This survey isintended to lay the groundwork for the second phase of the project, which
will provide further analysis of a subset of programs. The survey suggests numerous
programs and program aspects that may be worthy of more detailed andysisin the
second phase of the project. The second phase of the project will address a subset of
these recommended areas of study.

2 The selection of programs from outside the OTC Statesis not intended to be comprehensive; rather we
selected afew programs because they illustrated an approach that could be implemented in the OTC States.
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In preparing this survey we relied on a variety of information sourcesincluding seate
agencies, available resourcesin the literature and the Internet, and our own experience
participating in the development of a number of these programs over theyears. We aso
conducted sdlected interviews to supplement the other information sources.

Section 11, which condtitutes the bulk of thisreport, is devoted to the survey itsdf. We
present asummary of each program in a consistent format to facilitate comparison of the
programs a abroad level. We have grouped the programs in three broad categories.
demand reduction and energy efficiency; low emisson generation — renewables; and air
quality policies- power system emission reductions. Program descriptions are intended
to highlight program elements and to identify certain notable agpects of each program
including feaghility, potential costs and benefits, available estimates of emission

reduction potentia, and key issues related to the program. Following each program
summary, we provide aligt of information sources for the reader who seeks additiona
information.

Section 111 of the report describes our method for devel oping a comparative estimate of
potentia emission reductions. We have presented our method and assumptionsin aclear
format, first describing our genera method, then discussing the assumptions and method
for individua programs. It isimportant to note that the assumptions that we use drive the
estimates of emisson reductions, thus we have sought to be very clear about our
assumptions. These emission reduction estimates are intended to present relative
megnitudes of potential annua emission reductions from the stand-aoneimplementation
of different programs. For illugtrative purposes we have normalized the estimates based
on gpplication of each policy as a stand-aone policy throughout the statesin the OTC
during an individud year. This report does not analyze the potentiad emissions reductions
that might occur if more than ore of the policies were to be applied smultaneoudy. Such
an andysiswould require amore detailed andyss that must be reserved for a separate
project.

Section 'V of the report provides some observations and conclusons from thisinitid
survey.

In Section V of the report we provide suggestions for further andysis of the programs.
First, we identify certain criteriato consider in selecting programs and program fegtures
for further analyss. In reviewing programs to identify promising aress for further sudy
we have emphasized quditative criteria, Snce there are not currently readily available
quantitative criteriathat permit comparison across different programs. We developed
illustrative estimates of potentiad emisson reduction from the stand-a one implementation
of many programs, however, the development of other quantitative criteriamust be
reserved for adifferent sudy. Then we suggest a number of different programs or
program aspects, based on the gpplication of the criteria, that are worthy of additional and
more detailed review. The purpose of these suggestionsisto lead into the second phase
of the project, by identifying options for in-depth case sudies. The focus of this section
is on suggesting areas for further review and congderation rather than on identifying
programs for implementation, an exercise that will follow the second phase of this
project.

Clean Power and Energy Efficiency Survey Page 2



II.  Survey of Programs

1. Demand Reduction and Energy Efficiency

In this section we discuss policies that are designed to affect the amount and timing of
retail dectricity consumption. \We consider two categories of programs. energy
efficiency and load response. The term "energy efficiency” refers to technologies,
measures, and practices that reduce the amount of energy required to provide acertain
levd of energy service (e.g., heating, cooling, lighting, motor drive, etc.). In thisreport,
we focus on energy efficiency opportunities among dectricity end-uses. There are many
policy options available to promote energy efficiency, including efficiency sandards,
efficiency programs, pricing incentives, tax incentives, and more. The term "energy
efficiency programs’ refersto a set of initiatives that provide customers with information,
technica services, energy audits, and financid incentives to help them adopt energy
efficiency measures. These programs are often run by a central agency, such asan
eectric utility or agovernment agency, and are intended to overcome the many market
barriers that tend to prevent customers from adopting cost-effective energy efficiency
measures on their own. Efficiency programs offer one of the most effective policy
options for achieving energy efficiency savings.

The term “load response’ refers to actions of one or severd retail customers to reduce
their dectrica consumption a specific timesin response to wholesde market conditions
at specifictimes. Load response actions introduce demand eagticity into wholesde
electricity markets. Increased load responsiveness iswiddy recognized as an essential
component of efficient and competitive wholesale dectricity markets. In this report, we
focus on certain programs intended to increase load responsiveness in wholesde
dectricity markets®

1.1 System Benefit Charges Supporting Efficiency

Program Description

Program Vehicle— System benefit charges (SBCs) are chargesincluded in every
customer’s hill to raise funds to support programs that offer benefitsto al customers and
society in generd, such as energy efficiency, research and devel opment, renewables and
low-income customer assistance. Very often, the charges were put in place as part of
electricity industry restructuring, but some states that have not restructured yet dso have
SBCs. The charges (in $¥MWh) are designed to be non-bypassable, to ensure that those

3 In this report the term “load response programs” includes programs that enable real-time load response as
well as those that enable demand bidding.
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customers who choose comptitive power supplies will continue to pay them adong with

other customers.

Geographic Scope— States that have developed or are developing SBCsto support
energy efficiency are CT, DC, DE, MA, ME, NH, NJ, NY, PA, RI, VT. Thisincludes
every datein the Ozone Transport Region (OTR) except for Maryland and Virginia

Enabling Authority — State L egidatures.

Program Duration — Table 1 below presents a summary of the program duration for
each OTC gate with an SBC. Some programs have alimited duration, such asfive years,
wheress others are on going, with renewa required from the state legidature every few

yearsin order for the programs to continue.

Table 1: System Benefits Chargesto Support Energy Efficiency — Duration of

Programs
Date of implementation Termination of Program Next reassessment

State

Connecticut January 1, 2000 No end-date NA

Delaware October 1, 1999 No end-date NA

DC May 3, 2000 NA NA

Maine Law enacted November 1999 No end-date Review “regularly”

Maryland 1999 Act June 30, 2005 Funding non-lapsing

Massachusetts Funding started December 31, 2002 L egislature determines

March 1, 1998 status after 2002
New Hampshire May 1, 2001 33 months after start of NA
competition

New Jersey March 1, 2001 2008 2007 (thereafter on a4-
year basis)

New York July 1, 1998 June 30, 2006 Last renewed in /2001

Pennsylvania 1999 2010 Funding determined for
1999-2002

Rhode Island 1998 2006 2006

Vermont February 2000 December 31, 2004 2003-04

Program Goal — The god of an SBC isto provide a stable flow of funds to support
efficiency and other public benefit programs. Prior to the introduction of electricity
restructuring, many utilities were required to finance energy efficiency programs by
including the costsin customer rates. The advent of restructuring, and in many casesjust
the expectation of restructuring, caused many utilities to be concerned that they would
not be able to recover the costs of energy efficiency, as customers shopped on the basis of
electricity prices and switched to competitive generation companies. The SBC was
designed to dlay these fears, because it appliesto dl distribution customers, regardless of

where they purchase their generation services.

The primary god of the energy efficiency programsisto lower thetotd cost of dectricity
sarvices, by improving the efficiency with which dectricity is consumed. Secondary

Clean Power and Energy Efficiency Survey
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godsinclude: reduced air emissons, improved rdighility, low-income benefits, and
economic development.

Program Implementation

I mplementing Agencies — The implementing agency is usudly the sate Public Utility
Commission (PUC) or Public Service Commission (PSC) supervisng the organization
providing services.

Organization Providing Service — Mogt of the efficiency programs are managed by the
electric utilities. Sometimes the programs are designed and managed in a collaborative
fashion (see Section 1.2) and sometimes they are managed by an independent agency (see
Section 1.3).

Administrative Complexity — Low to high. The adminigration of an SBC itsdlf is not
complex. Oncetheleve of the charge has been established, each distribution company
includes that charge on customers' bills and keepstrack of the revenues generated. In
mary cases, this process is Smply a continuation of past practices for generating
revenues for efficiency programs.

However, ddivering energy efficiency programs successfully requires a high degree of
adminidrative complexity. Well-designed efficiency programs should address all
customer types and a variety of end-uses. This requires a comprehensive agpproach to
design, marketing, ddlivering, monitoring and evauating many different programs. The
marketing efforts, financid incentives and program designs should vary by customer
type, because different customers face different market barriers to energy efficiency. In
most cases, the utilities need to hire and manage ahost of energy service companiesto
work with customers and implement the efficiency measures.

Feasbility — Highly feesble. Many of the SBCsin place today are aresult of
negotiations that occurred during the development of restructuring legidation. Many
utilities in the Northeast have a history of implementing energy efficiency programs. The
relevant state Public utility commisson must provide meaningful regulatory support and
oversght to ensure that the eectric utility is provided with sufficient guidance and
incentive. One of the mogt difficult issues to negoatiate is how large the SBC should be.
Another difficult issue to negotiate is what type of organization should manage the
efficiency funds: the utilities or an independent agency (see Section 1.3).

Input to Program Development — The extent of public input depends on the legdative
process that is used to develop the electricity restructuring law in each state, and the
regulatory process for gpproving efficiency programs. When states reauthorize SBCs,
there is frequently some process to dlow for public input. Those sateswith
collaborative processes (see Section 1.2) and those using independent efficiency agencies
(see Section 1.3) tend to provide greater public input to the process than those states with
more limited, utility-run programs.
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Program Assessment

Costs and Benefits— The primary cost of the SBC, and associated efficiency programs,
is the additiona charge on each customer’s bill. In some cases, participating customers
are dso required to pay aportion of theincrementa efficiency costs. The primary benefit
of energy efficiency programsis the reduced cost of dectricity services, asaresult of less
electricity generation, and deferred or avoided congtruction of new power plants or
transmisson and distribution facilities. The costs tend to be incurred in the short-term,
while the benefits are enjoyed over both the short-term and long-term future. Hence, it is
important to conduct cost-benefit analyses over along enough planning horizon to
capture dl the long-term benefits.

The legidaion establishing SBCs, and the PUCs that oversee them, require that the
energy efficiency programs be cogt- effective— i.e., that the present vaue of the lifecycle
benefits exceed the present value of the lifecycle cogts. Therefore, efficiency programs,
by design, will aways result in anet reduction in dectricity costs. Each program, by
eech utility, in eech Sate will have its own benefit-codt ratio. The benefit-cost ratios tend
to range from around 1.0 to as high as 2.0 or 3.0. In some cases, efficiency programs for
low-income customers have benefit-cost ratios less than one, but these are deemed to be
cost- effective because of the many additiona benefits to customers and society that they
provide.

Some states have policies that require environmenta benefits to be consdered in
determining the cogt-effectiveness of efficiency programs. Such policies should increase
the amount of energy efficiency that is consdered codt-effective. However, with the
advent of the SBC, such policies do not necessarily increase the amount of energy
efficiency savings that are achieved in practice. The primary determinant of the achieved
energy efficiency savingswill be the tota amount of efficiency funds that have been
identified for the SBC. In dl casesthat we are aware of, thisfunding levd isinaufficient
to capture the full amount of cogt-effective efficiency savings— even without considering
environmenta benefits. Consequently, increasing the cost-effective standard with
environmenta congderationswill not increase the amount of efficiency savingsthat are
achieved, unless additiona funding is made available.

Nonethdess, if the environmenta benefits of energy efficiency are properly accounted
for in the cogt- benefit andysis, then the program administrators might place greater
emphasis on those efficiency measures and programs that result in greater air emisson
reductions. For example, greater emphasis might be placed on efficiency measures that
achieve savings frequently throughout the day and the year, and less emphasis on those
efficiency programs that only achieve savings during peak periods (see Section 111.2.)

Efficiency programs aso provide many societal benefits, in addition to the primary
benefits of reduced eectricity costs. These benefitsinclude:

Increased rdiability of the eectricity system, as aresult of lower dectricity
demand growth;

Reduced costs of wholesale power, with benefitsto al customers, as aresult of
reducing eectricity demand during high-cost, peak periods;
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Less reliance uponimported ail;

Reduced environmental impacts of from dectricity generation, as well as reduced
impacts from trangmisson and digtribution facilities, fossl and nucleer fud
production, and liquid and solid waste processing.

- Improved working conditions and higher productivity in commercid and
industria settings,
Reduced water, oil and gas consumption, as well aslower maintenance codts, in
the homes and or businesses of the program participants;

Reduced coststo utilities associated with arrearages, bad debt, terminations,
reconnections and rate discounts;

A variety of benefits to low-income cusomers, including improved hedlth,
improved housing conditions, improved property vaues, maintenance of utility
sarvices and reduced moving and homelessness.

The extent to which these benefits are achieved depends upon the participating
customers, the end- uses addressed, and the amount of program funding available.

Emisson Reduction Potential by Pollutant — There are many factors that affect the
emission reduction potential from energy efficiency programs. The most important factor
isthe amount of funding dedicated to energy efficiency programs. Table 2 below
presents asummary of the SBC amounts of each of the OTC dtates. Asindicated inthe
table, the amount of funds dedicated to energy efficiency varieswidely across the dtates,
ranging from $0./MWh in Pennsylvania to $3.0/MWh in Connecticut.

Table 2. System Benefit Chargesin the OTC States

% of Retall

State Million $ $/MWh Revenues Administration
Connecticut 87 30 3 Utility/Collaboration
Ddaware 15 0.18 0.3 State
Washington DC TBD TBD TBD City
Maine 17.2 15 15 State
M assachusetts* 130 30 3 Utility/Collaboration
New Hampshire** 18 18 16 Utility
New Jersey 895 135 135 Statewide Utilities/

NJBPU-NJDEP
New York 83 0.83 0.7 State/NY SERDA
Pennsylvania 11 01 01 Utility
Rhode Island 14 21 21 Utility/Collaboration
Vermont 131 25 2.6 Independent Agency

* |n Massachusetts the amount of the SBC ramps down from 1998 through 2002.

**|n New Hampshire the 2001 SBC is 0.8 $/MWh ($8.7 million), and ramps up to 1.8 $/MWh ($18 million)
in 2002 and 2003.
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Another important factor affecting the emission reduction potentid from efficiency
programs is the success of the program in overcoming the many market barriers to energy
efficiency. For example, programs that only provide information and education about
efficiency are rarely sufficient to overcome the transaction costs and financing
requirements that tend to hinder efficiency investments. At the other end of the spectrum,
programs that provide customers with education, technica advice, financia incentives,
assisance with ingdlation and long-term support are much more likely to achieve
ggnificant dectricity savings.

In addition, the emission reduction potentia from efficiency programs may depend upon
regulatory oversght and the public input to the efficiency programs. Collaboratively
designed efficiency programs, which include input from the various energy stakeholders
in the state or region, tend to provide greater opportunities for maximizing the efficiency
savings from a given efficiency fund (see Section 1.2).

Furthermore, the emission reduction potentia from efficiency programs may depend
upon the entity that manages the program, and the incentive that such entity hasto
maximize energy savings. Utilities face dgnificant finencid disncentives to achieving
energy efficiency savings, whereas independent agencies do not face such disincentives
and can make the achievement of efficiency savings be one of their key objectives (see
Section 1.3).

Program Evaluation — Many states require that utilities prepare an annua report
documenting their efficiency program expenditures and savings. The extent of the
program monitoring and evaluation varies widdy across the OTC region, thusit is
difficult to draw generd conclusions regarding energy efficiency program evauation on a
region-wide basis.

Massachusetts s utilities have some of the most comprehensive and detailed evauation
practices, based on along history of program delivery and regulatory oversight, and the
Massachusetts Divison of Energy Resources compilesthe utilities' reportsinto asingle
annud report of efficiency savings. The most recent annua report covers efficiency
program experience for the calendar year 1999 (see Section 1.2).

In Connecticut the Energy Conservation Management Board acts as an advisor to the
Department of Public Utility Control and the date' s eectric utilities in formulating the
efficiency programs funded by the SBC. This Board provides an annud report to the
date legidature describing the progress of the efficiency programs, including costs,
energy savings, bill reductions, and emissions reductions (see Section 1.2).

The New Y ork State Energy Research and Development Authority (NY SERDA)
manages alarge portion of the SBC fundsin New York. NY SERDA prepares a quarterly
report to the New Y ork Department of Public Service detailing the progress of the
efficiency programs, including costs, energy savings, bill reductions, and environmenta

and economic benefits (see Section 1.3).

In New Jersey, the NJBPU, with NJDEP, requires quarterly reporting on the annual and
cumulative impacts of efficiency activities from the saven New Jersey dectric and naturdl
gas utilities that jointly manage the statewide program. These reports include estimates
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of energy savings, aswell as estimates of avoided air emissons and environmenta
benefits.

The Northeast Energy Efficiency Partnership (NEEP) is anonprofit organization
dedicated to promoting regiona coordination of energy efficiency initiatives. NEEP
would be anaurd organization for collecting and organizing eva uations from energy
efficiency programsin the region, and expressed an interest in such arole, but as yet has
not obtained sufficient funding and resources to accomplish this task.

Key Issues

In generd, the primary god of efficiency programsisto lower the cost of providing
eectricity services. Reducing air emissons from electricity generation istypicdly a
secondary god, if it isacknowledged asagod at dl. If reducing air emissons were
given higher priority, then there would be a much grester efficiency savings available
than are now being pursued.

The amount of funds set aside for efficiency programs tends to be well below the amount
necessary to achieve the full potentia for codt- effective efficiency savings. Hence, there
isalarge amount of untapped efficiency savings that could be achieved a a net negative
cost. Consequently, there is alarge untgpped opportunity for efficiency to reduce ar
emissons for net negetive cods. In addition, if society iswilling to pay positive costs for
energy efficiency to reduce air emissions, then there would be an even larger untapped
opportunity for efficiency to achieve this god.

Utility-run efficiency programs can be significantly hampered by the fact that dectric
utilities profits increase with higher sales and decrease with lower sdles. Consequently,
efficiency programswork directly againg the primary gods of dectric utilities by
reducing eectricity sdesand profits. Thisistrue whether the utility is verticaly
integrated or is a digtribution-only utility.

Nearly two decades of experience with utility-run efficiency programs has demonstrated
that significant regulatory oversight, guidance, and pressure may be necessary to
overcome utilities naturd resistance to reducing eectricity sales and profits. A variety
of regulatory policies have evolved to support utility-run efficiency programs, indluding
public participation, periodic planning processes, various cost recovery gpproaches,
recovery of logt base revenues, and shareholder incentives. These policies were often
developed and implemented in the context of Integrated Resource Planning (IRP)
requirements.

With the advent of dectricity industry restructuring, many commissions abandoned the
IRP approach and moved to reduce regulatory oversight of utility activitiesin generd.
Thistrend increased the need for certainty of cost recovery, which was one of the
motivating factors behind the system benefits charges. This trend aso increased the need
for dternative forms of public and regulatory input to efficiency programs through
collaborative processes (see Section 1.2), and for independent agencies to implement the
new energy efficiency programs (see Section 1.3).
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While SBCs have primarily been established in the context of dectricity industry
restructuring, they are very useful mechanisms for supporting efficiency even in those
dates that have not restructured. They provide a stable source of efficiency funding,
eliminate many of therisksto the dectric utilities, and provide long-term commitment to
effidency initiatives

The size of the SBC, and thus the amount of funds raised for efficiency, will be the most
important factor in determining the emisson reduction potentid from energy efficiency
programs. Another critical factor in the emission reduction potentid is the ability of the
organization providing the efficiency service to manage and implement the programs
effectively and efficiently. In Sections 1.2 and 1.3 we discuss some of the different
options for managing the efficiency programs.

Smilarly, the duration of the SBC will have important implications for the amount of
emissions that can be reduced over time. Those states that ramp down the level of the
SBC, or that terminate the SBC after afixed period, create uncertainties among the
program adminigtrators, providers and recipients, and may hinder long-term
implementation and market transformation. A grester amount of efficiency savings, and
therefore emisson reductions, will be obtained if the SBCs are put in place indefinitely.
In such a case, the SBC can be phased out once it can be determined that the efficiency
market has been sufficiently transformed to the point where dl the cogt-effective
efficiency measures will be adopted by market actors without public policy support.

For the purposes of reducing air emissions, the SBC could bein place even after the
market had been so transformed, because efficiency that is not cost-effective can il
represent alow-cost option for reducing emissons® An efficiency program whose costs
dightly exceeds its benefits will typically be considered not cost-€effective, but might Hill
have a net cost much less than other options for reducing air emissions.

One limitation to many of the SBCs established to date is that they frequently do not
gpply to the municipd dectric utilities and the eectric cooperatives. This usualy occurs
because the Public Service Commission frequently does not have regulatory jurisdiction
over these types of agencies. Consequently, some eectricity customers are not
contributing to the fund and are not benefiting from efficiency measures.

Sources of Information

American Council for an Energy Efficient Economy (ACEEE), A Revised 50-State Status
Report on Electric Restructuring and Public Benefits Kushler and Witte, March 2001.

Connecticut Energy Conservation Management Board, Year 2000-2001 Programs and
Operations, prepared for the State L egidature’ s Energy & Technology Committee,
Environment Committee, January 31, 2001.

Efficiency Vermont, Annual Report 2000, http:/Aww.efficiencyvermont.con/

4 This occurs when the definition of cost-effective does not include the environmental benefits of the
energy efficiency savings, which is often the case.
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Environmental Protection Agency, Creating an Energy Efficiency and Renewable Set-
Aside in the NOx Budget Trading Program: Designing the Administrative and
Quantitative Elements Climate Protection Divison, April 2000.

Maryland Public Service Commission, Report on Energy Efficiency and Conservation
Programs February 2001, http://www.psc.state.md.us/psc/

Massachusetts Divison of Energy Resources, Energy Efficiency Activities 1999, an
Annua Report to the Great and Genera Court on the Status of Energy Efficiency
Activities in Massachusetts, Spring 2001.

Maine State Planning Office, Maine Electric Energy Conservation Program, November
2001.

NARUC Electric Restructuring Data Base,
http://www.naruc.whatsup.net/cusomers/naruc/naruc.nsf

New Hampshire Public Utilities Commisson, Order Approving Settlement Agreement
and Joint Request for Modification of Previous Commission Determination, Docket 01-
057, Order No. 23,850, November 29, 2001.

New Jersey Web Sites: hitp://www.state.nj.us/bpu. http:/state.nj.us/dep/dsr/gec.
http://mww.cleanenerqy.comV.  http://mww.njsmartstartbuildings.cony.

New Y ork State Energy Research and Development Authority (NY SERDA), New York
Energy $mart K Program Evaluation and Satus Report, Quarterly Report to the New
Y ork State Department of Public Service, June 2001.

Northeast Energy Efficiency Partnership (NEEP), persond communications with
Elizabeth Titus, November 2001.

1.2 Collaboratively-Designed Efficiency Programs

Program Description

Program Vehicle —Energy efficiency programs are designed through a collaborative
process, whereby various efficiency stakeholders work directly with the eectric utility to
design and implement efficiency programs. In some cases, there is also coordination
among utilities and collaborative efforts, in order to develop consagtent efficiency
programs within a state.

Since the dectric utility isthe centrd agent implementing the efficiency programs, the
collaboratively designed efficiency programs are a subset of the utility-run programs
described in the previous section. All of the collaboratively designed efficiency

programs in the OTC region are funded by revenues raised from a system benefits charge
(see Section 1.2).

Geographic Scope— CT, ME, MA, NH, NJ, RI.
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Enabling Authority —Efficiency collaboratives are usudly established through
Settlements among the interested parties and stakeholders. The settlements are reviewed
and approved by the relevant state Public Utility Commission.

Program Duration — Varies by state (see Section 1.1).

Program Goal —Collaboratively designed efficiency isintended to improve upon utility-
run efficiency by adlowing efficiency advocates and other stakeholders to provide
technical support and policy guidance during program devel opment.

The primary god of the energy efficiency programsisto lower the totd cost of ectricity
sarvices, by improving the efficiency with which dectricity is consumed. Secondary
godsinclude reduced air emissions, fud diversty, improved rdiability, low-income
benefits, and economic development.

Program Implementation

Implementing Agencies— In generd, Public Utility Commissions review and oversee
energy efficiency programs developed by dectric utilities. In addition, issues that cannot
be agreed upon by al members of the collaborative process can be brought to the PUC
for resolution.

Organization Providing Service — Electric digtribution companies. Independent, for-
profit energy service vendors are frequently hired by the distribution companies to market
and ddiver efficiency servicesto customers.

Administrative Complexity — High. Ddivering energy efficiency programsin generd
requires a high degree of adminidtrative complexity (see Section 1.1). The additiona
effort to collaborate among stakehol ders requires good-faith negotiation efforts among
parties that sometimes have conflicting interests

Feagbility — High. There must be sufficient political will among the collaborators and
the state Public utility commission to achieve and gpprove a settlement. This gpproach is
often consdered preferable to the dternative: each party litigating their issues before the
PUC after the utility has designed and proposed efficiency programs.

Input to Program Development — The collaboratives tend to include consumer
advocates, efficiency advocates, low-income advocates, and environmental advocates.
These stakeholders provide significantly more public input to the process than istypicaly
provided in utility-run energy efficiency programs. The differenceis that these
stakeholders are dlowed to help formul ate the efficiency programs throughout the design
process, as opposed to smply critiquing the efficiency programs in an adjudicatory
proceeding after they are dready designed.

Program Assessment

Costs and Benefits — The statutory and regulatory provisions that authorize utility-run
efficiency require that the programs be cost-effective. Therefore, collaborative efficiency
programs, by design, will dways result in anet reduction in dectricity costs. Each
program, by each utility, in eech state will have its own benefit-codt ratio. The benefit-
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cost ratios tend to range from around 1.0 to as high as 2.0 or 3.0. (See Section 1.1 for
more detalls.)

In the absence of collaborative processes, efficiency advocates and other stakeholders
have little gbility to influence utility-run efficiency programs. Their main opportunity is
through litigated cases before the PUC — which can be contentious, expengve and time-
consuming, and may only dlow for minor, after-the-fact improvements to the efficiency
programs. Collaborative processes offer the advantages of significantly greater input to
program design by the various stakeholders, from the beginning to the end of the design
process. They dso dlow utilities and stakeholdersto gain a better understanding of each
other’ s interests and perspectives, leading to greater potentia for compromise and
agreement.

In Massachusetts in 1999 the utility energy efficiency programs across the state spent
$125 million and saved $254 million in avoided dlectricity costs. This meansthe
efficiency programs had a net benefit of $129 miillion, and a benefit-cost ratio of 2.0.
These programs resulted in annud efficiency savings of 273 GWh, and lifetime

efficiency savings of 3,822 GWh. These programs are estimated to have an average cost
of $33/MWh.®

In Connecticut in 2000 the utility energy efficiency programs across the state spent $84
million and saved $104 million in avoided eectricity costs. This means the efficiency
programs had a net benefit of $20 million, and a benefit-cost ratio of 1.2. These
programs resulted in annud efficiency savings of 252 GWh, and lifetime efficiency
savings of 3,703 GWh. These programs are estimated to have an average cost of
$23/MWh.

Emission Reduction Potential by Pollutant — See Section 1.1 for an overview
discusson of thisissue. In Section I11 we provide independent estimates of the emisson
reduction potentia from efficiency programs. These estimates are prepared in such a
way that they can be compared with smilar estimates for other policies discussed in this

report.

According to the annua report prepared by the Massachusetts Divison of Energy
Resources, the efficiency programs implemented by Massachusetts dectric utilitiesin
1999 resulted in 770 tons of annua SO, reductions, 453 tons of annua NOx reductions
and 145,000 tons of annual CO; reductions.

According to the annua report prepared by the Connecticut Energy Conservation
Management Board, the efficiency programs implemented by Connecticut eectric
utilities in 2000 resulted in 843 tons of annua SO, reductions, 286 tons of annual NOx
reductions and 206,712 tons of annua CO» reductions.

® The cost of saved energy figures presented in this report are based on lifetime energy efficiency savings,
not annual. Also, itisimportant not to compare or confuse the cost of saved energy (in $/MWh) with the
SBC amount (also in $¥MWh). The denominator in the cost of saved energy refers to the amount of
efficiency savings. The denominator inthe SBC refersto thetotal retail electricity sales. Theformer isan
indication of how much efficiency can be achieved from a given investment. The latter issimply an
measure of how much revenues can be generated to support energy efficiency activities.
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Program Evaluation — Many states require thet utilities prepare an annua report
documenting their efficiency program expenditures and savings. The extent of the
program monitoring and evauation varies widely acrossthe OTC region, thusit is
difficult to draw many conclusions regarding energy efficiency program evauation on a
region-wide basis. See Section 1.1.

Key Issues

In order to encourage good-faith negotiations, it isimportant that stakeholders have the
opportunity to bring any issues that are unresolved or cannot be agreed upon to the Public
Utility Commission for resolution in atimely fashion.

Stakeholders are able to have much more subgtantia and meaningful input to the
development of efficiency programsif the utility provides funding for technica
consultants. The technical consultants can assist in the development of al aspects of
program design and implementation, and can help share information and experiences
from other utilities and states implementing efficiency programs. Stakeholders should be
able to reach an agreement on who the technica consultants should be. Funding for the
conaultants should come from the overdl efficiency funds.

The efficiency collaborative must include a broad enough range of stakeholdersto cover
avaiety of perspectives. The most important stakeholders to include are: consumer
advocates, environmenta advocates, |ow-income representatives, representatives of the
efficiency industry, and government representatives such as sate energy offices. Each
stakeholder must have the ability to actively participate and advocate for their
condtituents' interests.

Sources of Information

American Council for an Energy Efficient Economy (ACEEE), A Revised 50-State Status
Report on Electric Restructuring and Public Benefits Kushler and Witte, March 2001.

Connecticut Energy Conservation Management Board, Year 2000-2001 Programs and
Operations, prepared for the State L egidature’ s Energy & Technology Committee,
Environment Committee, January 31, 2001.

Maryland Public Service Commission, Report on Energy Efficiency and Conservation
Programs, February 2001, http://www.psc.state.md.us/psc/

Massachusetts Divison of Energy Resources, Energy Efficiency Activities 1999, an
Annua Report to the Great and Generd Court on the Status of Energy Efficiency
Activities in Massachusetts, Spring 2001.

Maine State Planning Office, Maine Electric Energy Conservation Program, November
2001.

NARUC Electric Restructuring Data Base,
http://mwww.naruc.whatsup.net/cusomers'naruc/naruc.nsf
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New Hampshire Public Utilities Commission, Order Approving Settlement Agreement
and Joint Request for Modification of Previous Commission Determination, Docket 01-
057, Order No. 23,850, November 29, 2001.

1.3 Independent Efficiency Agency

Program Description

Program Vehicle—The energy efficiency funds collected through the SBC are turned
over to a nortutility — i.e., independent — agency to design and implement the efficiency
programs.

Geographic Scope— Vermont (Efficiency Vermont); Massachusetts (Cape Light
Compact); Maine (Program Administrator, proposed); and New Y ork (the New Y ork
State Energy Research and Development Authority).

Enabling Authority — State legidatures and Public Utility Commissons.
Program Duration —
Vermont: Efficiency Vermont began providing efficiency services on March 1, 2000.

Massachusetts. The Cape Light Compact began providing efficiency services on July 1,
2001.

Maine The State Planning Office is congdering whether to use an independent agency
to implement efficiency programs.

New York: The New York State Energy Research and Devel opment Authority was given
authority in 1998 to implement efficiency programs using funds raised from the SBC.

Program Goal — Independent efficiency agencies are intended to improve upon utility-
run efficiency programs because they do not have afinancia incentive to maintain or
increase eectricity sales. Ingtead, independent efficiency agencies have the reduction of
electricity demand and energy, and the reduction of eectricity costs, as their core
organizationd mission.

The primary god of the energy efficiency programsisto lower the total cost of eectricity
sarvices, by improving the efficiency with which éectricity is consumed. Secondary
godsinclude: reduced ar emissons, fued diversty, improved reiability, low-income
benefits, and economic development.

Program Implementation

I mplementing Agencies — In generd, Public Utility Commissons have some authority
over energy efficiency programs implemented by independent agencies. However, their
level of regulatory oversight over independent agencies generaly tendsto be
sgnificantly lessthan that over dectric utilities.
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Organization Providing Service—

Massachusetts. The Cape Light Compact isamunicipa aggregator that is providing
energy efficiency servicesto dl customers on Cape Cod and Martha s Vineyard instead
of thelocd dectric utility.

Maine The State Planning Office is considering aproposd for an Efficiency Program
Adminigrator to manage and coordinate dl of the utilities energy efficiency programs.

New York: The New York State Energy Research and Development Authority

(NY SERDA) has been designated with the authority to administer most (roughly 75%) of
the public benefits funds raised through the SBC. The remainder of the funds has been
dlocated to the Sx investor-owned utilities in the state to support orgoing public
benefits activities.

Vermont: Efficiency Vermort is an independent, non-profit entity that provides energy
efficiency sarvicesto dl of the eectric service territoriesin Vermont.

Administrative Complexity — Medium to High. Delivering energy efficiency programs
in generd requires a high degree of adminigrative complexity (see Section 1.1). Using
an independent agency can be more complex than using a utility, in that it is necessary to
Set up anew organizationd sructure. On the other hand, the new independent
organization has a clearer misson and goals, and does not have the inherent conflict that
autility hes

Feasibility — High. There must be sufficient palitical will in the enabling authority to (a)
achieve eficiency savings, and (b) replace exidting utility-run efficiency programs with
an independent agency. Some utilities may be reluctant to give up ther efficiency
programs to an independent agency because then they would lose control over the SBC
funds and the type and extent of efficiency savings that would be achieved.

Input to Program Development —

Massachusetts: The Cape Light Compact solicits input to its plans from citizens, through
town meetings, town representatives, and other local channels. The Compact has dso
held various public meetings to solicit input from Massachusetts energy efficiency
stakeholders.

Maine The State Planning Office is soliciting input from the stakeholders in the Maine
Conservation Plan.

Vermont: Efficiency Vermont is operated under contract to the Vermont Public Service
Board.

Program Assessment

Costs and Benefits — The satutory and regulatory provisions that authorize utility-run
efficiency require that the programs be cost-effective. Therefore, efficiency programs
offered by independent agencies, by design, will dways result in anet reduction in
electricity costs. (See Section 1.1 for more details.)
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One of the advantages of independent agencies ddlivering efficiency programsistha
thereis no need to provide shareholder incentives to encourage successful programs.
Thisfrees up funds that can instead be used to achieve efficiency savings.

Another advantage is that an independent agency can adopt a societd perspective, and
can pursue efficiency initiatives that are in society’ s best interests, even if they arenot in
the dectric utility’ s best interests. For example, the Cape Light Compact is
implementing a program to switch customers from inefficient eectric gpace heet to
highly-efficiency gas or oil heat. Electric utilities are ardently opposed to such programs
because they significantly reduce their market share.

In New York the NY SERDA spent $114 million on efficiency programs through March
31, 2001. These programs resulted in annua efficiency savings of 730,000 MWh, at an
average cost of $30/MWh.®

In 2000 Efficiency Vermont spent $5.4 million on efficiency programs and saved $17.7
million in avoided costs.” This means that the efficiency programs had a net benefit of
$12.3 million, and a benefit-cost ratio of 3.3. These programs resulted in annua
efficiency savings of 23,335 MWh, at an average cost of $16/MWh.

Emission Reduction Potential by Pollutant — See Section 1.1 for an overview
discusson of thisissue. In Section I11 we provide independent estimates of the emisson
reduction potential from efficiency programs. These estimates are prepared in such a
way that they can be compared with smilar estimates for other policies discussed in this

report.

In New Y ork the efficiency programs implemented by NY SERDA resulted in 548 tons of
SO, reductions per year, 1102 tons of NOx reductions per year, and 321,935 tons of CO,
reductions per year.

The efficiency programs implemented by Efficiency Vermont in 2000 resulted in 71 tons
of SO, reductions per year, 27 tons of NOx reductions per year, and 17,443 tons of CO,
reductions per year.

Program Evaluation — Many states require that utilities prepare an annua report
documenting their efficiency program expenditures and savings. The extent of the
program monitoring and evauation varies widely across the OTC region, thusit is
difficult to draw many conclusions regarding energy efficiency program evauation on a
region-wide basis.

® The cost of saved energy figures presented in this report are based on lifetime energy efficiency savings,
not annual. Also, it isimportant not to compare or confuse the cost of saved energy (in $MWh) with the
SBC amount (also in $MWh). The denominator in the cost of saved energy refersto the amount of
efficiency savings. The denominator in the SBC refersto thetotal retail electricity sales. Theformerisan
indication of how much efficiency can be achieved from a given investment. The latter issimply an
measure of how much revenues can be generated to support energy efficiency activities.

" Efficiency Vermont began its operations on March 1, 2000.
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Key Issues

It is hoped that independent energy efficiency agencies will be much more effective than
electric companiesin designing and implementing successful and aggressive efficiency
programs. |ndependent agencies do not face the Sgnificant financid and indtitutiona
barriersto efficiency that utilitiesface. Furthermore, independent agencies can make the
achievement of efficiency savingsther primary organizationa mission, and can build the
necessary expertise and management structure to pursue this god as effectively as
possble. This more focused organizational misson will alow an independent efficiency
agency to achieve the highest leve of efficiency savings with the amount of funding thet
isavaldble.

In order for an independent efficiency agency to achieveits gods effectively, it should
have the management structure and the technica resources to undertake what can be a
complex adminidrative task. Assigning the responghility for thisimportant task to an
existing government agency that does not have the gppropriate expertise or management
structure could jeopardize its success. Efficiency Vermont has set a good example by
hiring a contractor — Vermont Energy Investment Corporation — with a proven track
record of designing and implementing successtul efficiency programs.

While municipad aggregation offers the advantage of public input and control of
efficiency funds, it has the disadvantage of potentidly creating a fractured patchwork of
efficiency programswithin astate or region. It dso requires that the participating
municipalities have the interest and the capacity to undertake what can be a complex
adminidrative task.

Sources of Information

Efficiency Vermont, Annual Report 2000, http:/Avww.efficiencyvermont.con/

Cape Light Compact, Cape Light Compact Energy Efficiency Plan, submitted to the
Massachusetts Department of Telecommunications and Energy, November 11, 2000,
http://Amww.capdlightcompactenergysave.com/

Maine State Planning Office, Maine Electric Energy Conservation Program, November
2001.

New York State Energy Research and Development Authority (NY SERDA), New York
Energy $mart K Program Evaluation and Status Report, Quarterly Report to the New
Y ork State Department of Public Service, June 2001.

1.4 Rate Incentives for Energy Efficiency

Program Description

Program Vehicle — Rate design for resdentid eectric customersis steeply inverted,
cregting an incentive for energy conservation. The CA PUC's new residentid rate design
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“fundamentally change[s] how residentia customerswill pay for the dectricity they
use”® All resdentia usage below 130% of basdline is exempted from further rate
surcharges as mandated by statute AB 1x. For resdential customers who use more than
130% of basdline, each additiond kilowatt-hour used will be charged at an increasingly
higher rate.® The PUC adopts five residentia rate tiers that correlate to the amount of
electricity used per month and alocate the rate surcharge to be paid by the three highest
usage tiers asfollows.

Tier 1: up to 100% of basdine No increase by Statute
Tier 2. 100-130% of basdine No increase by statute
Tier 3: 130-200% of basdine 12% increase or less, depending on usage
Tier 4: 200-300% of basdine 29% increase or less, depending on usage
Tier 5. over 300% of basdine 47% increase or less, depending on usage

Geogr aphic Scope— Southern Cdifornia Edison and Pacific Gas and Electric service
territories.

Enabling Authority — Generd ratemaking authority, and Cdifornia Statute AB 1x.
Program Duration — Rates effective June 1, 2001

Program Goal — Promote conservation in order to reduce energy demand and energy
usage. In addition, the PUC was seeking equitable alocation of a necessary rate
increase 1°

Program Implementation
Implementing Agencies— Cdifornia Public Utilities Commission (CA PUC)

Organization Providing Service — Southern Cdifornia Edison and Pecific Gas and
Electric

Adminigrative Complexity — Low.

Feasbility — Highly dependent on politica circumstances. For example, thisrate desgn
was adopted during a period where most stakeholdersin Californiawere seeking every
possible gpproach to reducing consumers: exposure to high and volatile pricesin
wholesde dectricity markets. An inverted rate design would be much more difficult to
establish in atime or areawhere there was no perceived crissin eectricity markets.
Rate design islikely to be most effective when coupled with strong consumer education
efforts.

Input to Program Development — The new rate design was devel oped through arate
case, enabling public participation.

8 PUC Decision 01-05-064, May 15, 2001, at 3-4.
9 Baselines are adjusted by climate zone.
10 pUC Decision at 8-9.
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Program Assessment

Costs and Benefits — (budget levels, sources and types of funding, environmenta and
public hedth benefits). The inverted rate design resultsin ahigher proportion of arae
increase being borne by high volume consumers. Thereislittle or no adminigtrative cost
to this program since it Smply charges customers based on their consumption patterns
and does not require any additiona work on the part of the public utilities commission,
the digtribution utility, or any competitive supplier. An obvious benefit isthat it crestesa
gtrong incentive for consumers to take steps to increase the efficiency of their eectricity
consumption.

Emisson Reduction Potential by Pollutant — (annuad and program lifetime). This
policy was adopted as a mechanism to address market conditions and reliability concerns
rather than to pursue an environmenta policy god. However, as with other programsto
promote energy efficiency, each kilowatthour saved will result in the avoidance of
emissions from the eectric power sysslem. The residentid rate design creates an

incentive to reduce total eectrica consumption, rather than peak eectrical consumption,
sncether isno time of use component of the rate structure. Consequently, the program
islikely to displace sysem margind emissons rather than system pesk emissons. Of
course, adifferent rate design, focused on peak demand reduction, or incorporating atime
of userae for cusomers with time of use meters could displace system pesk emissions.

Program Evaluation — (available results and assessments) The Naturd Resources
Defense Council (NRDC) issued areport in August 2001 discussing energy efficiency
initiatives in Cdiforniain regponse to potentia supply shortages and market efficiency
problems. The report states that the CA PUC estimates between 8 and 12 percent
reduction in weather adjusted pesks for the months of May, June and July from the
previous year. The NRDC report attributes this peak load reduction in large part to the
combined effect of avariety of energy efficiency policiesin the Sate.

Key Issues

One of the mog sgnificant issue pertaining to this policy isthe politica will necessary to
execute a change from decades of rate design. For the past severa decadesresidentia
customers have paid either aflat rate for al kilowatthoursthey use, or in some casesa
rate that declines at higher levels of usage. The inverted rate design adopted in Cdifornia
digns rate design with the public policy of reducing overdl eectricity consumption and
using dectricity more efficiently.

Development of an inverted rate design may be more complex for commercid customers
as many of them are billed based on their highest consumption in a given hour aswdl as
on the total amount they consume or the amount they consume &t different hoursin the
day.

This program will work in conjunction with the Governor’s 20/20 program that will
reward customers who reduce their overall dectric consumption by 20% for each month
during summer 2001.
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Sources of Information

CA PUC Decision 01-05-064 on May 15, 2001 The PUC’ s order is posted on its web site
a: http://mmwww.cpuc.cagov/Word Pdf/fina decision/7150.doc

State statute AB1x: AB1X, passed and signed into law on February 1, 2001, adds section
80100-80122 to the Cdifornia Water Code. It isavailable by performing a search for the
relevant sections of the Water Code a the Cdifornialegidative information page:
http://Amww.leginfo.cagov/

“Energy Efficiency Leadership in a Criss—How Cdiforniais Winning” Naturd
Resources Defense Council. August 2001.

1.5 Load Response - Reserves

Program Description

Program Vehicle — The Independent System Operator of New England (1ISO New
England) developed aload response program for summer 2001 that would use customer
load response as atool for meeting the control region’s reserve obligations. Customers
who are able to reduce their eectricity consumption by at least 100 kW within 30
minutes of an SO request recaive a payment for their willingness to reduce consumption
aswell as apayment for actua instances of reduced consumption in responseto an 1SO
request.

Geographic Scope— New England.**

Enabling Authority — 1SO New England, pursuant to its obligation to preserve system
reliability and comply with existing reigbility Sandards.

Program Duration — Summer 2001. Program anticipated to continue in 2002.

Program Goal — To use demand response to maintain eectric sysem rdliagbility
following a second contingency loss or voltage reductions during tight capacity periods'?
Pursuant to rules established by North American Electric Rdiability Council (NERC),
SO New England must be able to respond within prescribed time periods to the sudden
loss of power supply. *  In apresentation to air regulatorsin November 2000 1SO New
England explained that New England does not have many smdler units available that can
turn on and off quickly in response to sudden interruptionsin supply, for example due to
the sudden failure of agenerating unit. 1SO New England would like to have “push

1 \While the summer 2001 program was open to customers throughout New England, there were not
participants from every state.

12 NEPOOL Operating Procedure No. 8 defines Second Contingency Loss as the largest capability outage
(MW) that would result from the loss of a single element after allowing for the First Contingency L oss.

13 The Northeast Power Coordinating Council reliability requirements require that 1SO must be able to
restore half of theloss of its second largest supply source within 30 minutes of the loss of that source.
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button control” over load response resources that could be relied upon during
contingencies and voltage reduction.

Program Implementation
I mplementing Agencies— SO New England

Organization Providing Service — Any Participant of the New England Power Pool
(NEPOOL), not just the Participant that supplies eectricity to the customer, may sign up
aretall customer to participate in the load response program. Retail customers must be
able to reduce their dectricity demand in thirty minutes or less. Customers may use a
variety of mechanisms to reduce eectricity demand including load management and/or
the use of on-site generation. Individua customers must work through a NEPOOL
Participant.'*

Administrative Complexity — Medium. Program initiation is complex asit requires
coordination among SO, NEPOOL Participants, and individua customers, regulators
and other stakeholders. In addition, some of the customers who participated in the
program in summer 2001 found the program excessively administratively complex. 1SO
is contemplating certain program improvements to address the administrative concerns
including incorporating a more “low tech” communications protocol, decreasing the
amount of time that a customer must be available for interruption, and setting a minimum
amount of time that a customer would be guaranteed payment in order to increase
certainty for the customers.'®

Feasibility — Medium. This program was initialy developed by 1SO New England, but
was shaped sgnificantly by the committee process of the New England Power Pool.
NEPOOL is an organization of market participants (including transmission owners,
generators, suppliers, municipal eectric companies, and end users) who make decisions
regarding the structure and operation of eectricity markets through a committee voting
process. While many NEPOOL participants recognized the usefulness of using load
response to meet reserve requirements, 1SO New England encountered some opposition
to this program from generators whose position in the market could be affected by load
response activities. Other aress of contention included what the level of payment should
be, how the load response programs should interact with the wholesale market, who
should bear the costs of the program.

Early results from the program indicate that the participation in the program was lower
than 1SO New England hoped and anticipated. 1SO New England isworking to revise
the program for summer 2002, and numerous program details remain to be worked oui.
The program will again move through the NEPOOL Committee process, with the
likelihood that many of the sameissueswill arise again. Customers perceive some

14 A NEPOOL Participant is an entity, or group of entities, that is signatory to the NEPOOL Agreement and
have satisfied certain requirements. For more information see NEPOOL’s Market Rules and Procedures.

15 These improvements have been discussed in SO New England presentation to the NEPOOL Markets
Committee, October 30, 2001 and November 20, 2001.
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sgnificant disincentives to participating in the program. For example, specific
requirements for real-time Internet communication devices were a deterrent to customers
who preferred aternative communication forms such as pager or fax natification.

Input to Program Development — SO New England developed the program with input
from NEPOOL Participants. The program was primarily presented to NEPOOL
Participantsin the context of a committee voting procedure rather than in the context of a
working group, providing little opportunity for collaborative work (see dso discusson
above on feagbility). 1SO New England provided information on the program design to
economic and environmenta regulators. Some public utility commission representatives
attended meetings of the NEPOOL Market Committee during discussion of the load
response program.*® There was limited if any opportunity for non-NEPOOL membersto
participate in the development of this program. Asaresult, the program design reflects a
compromise among different, often competing, financid interests. There was no
opportunity for the Public to participate in the development of this program.

Program Assessment

Costs and Benefits— SO New England anticipates that using load response (induding
customer-gte distributed generation) to meet reserve obligations would reduce net air
emissions associated with meeting the obligations. 1SO New England states that relying
on customer-site generation and load reduction to cover reserve requirements can result
in environmental benefits as it enables 1 SO to digpatch the system in a more optima
fashion. In particular, if retail customers are standing by, ready to reduce their
consumption of eectricity from the grid within a short time, SO does not have to run
large generdting units a low operating levels just to ensure needed supply in the unlikely
event of athefalure of alarge generaing unit or when voltage reduction occurs because
of tight capacity. SO New England projects thet retall customers who participatein this
program would be called upon only infrequently because second contingencies and
voltage reduction occur relatively infrequently.!’ To participate in the program,

customers must ingta| specific software and communications devices. The cost of these
devicesis approximately $2,500, and there is a charge of $100/month. The New England
Power Pool has agreed to digtribute the cost of the first 1,000 ingtdlations throughout the
region. SO projected total production cost savings of & least $17 million from a 300
MW program ($7 million o0zone season, $10 million non-0zone season).

Emission Reduction Potential by Pollutant — (annual and program lifetime) Ina
presentation to environmental regulators in November 2000, 1SO New England estimated
economic and emissions savings from the use of |oad response to cover certain reserve
requirements. 1SO New England projected the following avoided emissons for having
300 MW of load response ready to meet reserve requirements:

16 Final decisions of NEPOOL are made by the Participants Committee, where all NEPOOL Members have
avoting share. The Markets Committeeisone of the Technical Committees that makes recommendations,
by taking votes, to the Participants Committee.

1717130 New England presentations to New England Air Regulators, November 30, 2000
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Table 3: 1SO New England Prgjections of Emission Reductions From L oad

Response Reserves Program

Scenario (togg?e'\gt\ﬁed) (togg?el\gt\ﬁ:/ed)
NOX 390 746
So2!8 83 182
co2 268,000 535,000

Note: 1SO New England’ s projections do not include emissions from operation of distributed generation

Synapse Energy Economics has not reviewed the modeling assumptions and methods that
SO New England used in making these estimates, we include them for illudrative
purposes. However, it isimportant to note that 1SO New England did not include any
edimate of emissons from distributed generation units that would be used in the load
response program because it anticipated that such use would be infrequent.!® This
omission fails to acknowledge the potentid impacts from distributed generation due to
their high emission rates and potentia location in populated aress.

A smple caculation for the 300 MW sengitivity case, based upon data that |SO New
England presented for 1998- 2000, indicates the potentia magnitude of emissonsfrom
this load response program.?° 1SO dataindicated that the average number of
contingencies over 500 MW for the past three yearsis alittle over 9. It isin responseto
this type of contingency that the load response program would be implemented. To
estimate potentia emissions based on past history we assume that the load response
reserves program would be triggered ninetimesin ayear. Further, we assume that during
each event, the load response program would be activated for 2 hours.  Thisassumption
is based on the current NEPOOL proposa for guaranteeing end use customers a
minimum of 2 hoursinterruption. Finaly, we assume that 2/3 of the load response comes
from diesdl generation. This assumption is based on ISO New England' s projections for
summer 2001. These assumptions lead to the following estimate of annua emissions
from distributed generation in a 300 MW load response program: 3,072 tons CO2, 58
tons NOX, 5 tons SO2. These emissions would offset any emisson reductions from the
reserves program.

Potential emisson reductions from this programs would be highly case-specific,
depending on system dispatch to meet reserve requirements, which is highly dependent
on the availability of quick start generation capacity. New England has less quick start
generation avallable than isavailable in New Y ork and in the Pennsylvania-New Jersey-
Maryland Interconnection (PIM or PIM Interconnection). Because of the complexities of
system digpatch, the results of 1SO New England’ s analysis cannot be extrapol ated to

18130 New England projects a 26 ton increase in Ozone Season SO2 emissions in the 300 MW case, and
an 83 ton increase in 0zone season SO2 emissions for the 600 MW case. Mark Babula presentation to New
England Air Regulators, November 30, 1001.

191S0 New England presentations to New England Air Regulators, November 2000.

20 For potential emission impacts of the use of customer site distributed generation in an economic load
response program, see the section on “L oad Response — Economic Programs.”
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determine |SO New England' s projection of emission reductions per megawett of |oad
response capacity.

Program Evaluation — (available results and assessments). Actua program results were
very minimal. Only 18 customers sgned up for atota of 6.8 MW. The customers were
caled upon once briefly reduce load on August 9, when atotal of less than one
megawatthour was reduced. Payments to those customers for their reserve avail ability
totaled $48,790. 1SO New England has hired a consultant to eva uate the results of the
program. Thereview isunderway and is anticipated for public disclosure in early
November. SO must share the names of the companies participating in this program
with environmental agencies and mugt identify the type of generator(s) that will be used

by customersin the load response program. The Federal Energy Regulatory Commission
(FERC) has required that ISO New England submit a compliance report every six months
on its load response programs.2*

Key Issues

Therole of market participants in the development of the program is a Significant factor

to consder in development of subsequent or Smilar programs. In New England, market
participants whose market position can be affected by aload response program are able to
shape the program through the voting process. As aresult, the program design may

reflect acompromise position among avariety of competing interests rather than a sound
coherent program to implement an identified god. In the future, due to FERC' sdecision
that market participants should serve an advisory role rather than a decison-making role,

it may be possible to have amore fluid and constructive process for gathering input.®2

The program represented an important opportunity to gain experience in interacting with
customers on aload response program. Since this sort of program is new, there are
numerous details to be worked out so that customers are willing to participate, and so that
the program is gppeding to the customer, and useful to the 1SO for its reserve value.

Environmental and utility (or economic) regulators should have regular opportunitiesto
learn about, and provide input to, the development of aload response program. In some
ingtances, regulators will have expertise that SO staff does not. For example, 1SO gtaff
in New England were not familiar with environmenta policy gods, programs, and
regulations that pertained to, and were affected by load response initiatives.

Sources of Information

Numerous documents are available on 1SO New England’ s website at hitp://www.iso-
ne.com Documents include:

SO New England presentation to air regulators November 30, 2000.

21130 New England, 97 FERC 61,090 (2001), October 25, 2001. 1SO New England submitted its first
report on December 3, 2001.

22 FERC Order, July 12, 2001 Dockets RTO1-86-000, RTO1-94-000
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NEPOOL filings (March 19, 2001, June 2001)
FERC Ordersissued May 18 - 95 FERC { 61,250, October 25, 2001 97 FERC 61,090.
Most recent NEPOOL load response filing (December 31, 2001

NEPOOL rules, markets committee materias available on 1SO New England website:
http:/AMww.iso-ne.com

1.6 Load Response — Economic Programs

Program Description

Program Vehicle — The ISOsin New York, PIM Interconnection, and New England
have developed economic load response programs for summer 2001 that would provide
incentives for customers to reduce their eectricity consumption in response to market
pricesgnas. Customers may use avariety of mechanisms to reduce dectricity demand
including load management and/or the use of on-Ste generation.

Geographic Scope— Includes CT, DE, MA, MD, ME, NH, NY, PA, RI, VT.

Enabling Authority— 1SOs have undertaken load response as part of their obligation to
run power systemsin areliable and efficient fashion. The Federd Energy Regulatory
Commission has directed the | SOs to develop load response programs.

Program Duration — Summer 2001. Programs anticipated to continue in 2002.

Program Goal — To creste demand el agticity, which is a necessary component of
efficient ectricity markets. The programs would provide a minimum leve of load
response activity that could mitigate generator market power and could serve as a
platform for more market- based load response.

Program Implementation
I mplementing Agencies— SO New York, PIM 1SO, and 1SO New England.

Organization Providing Service — Retail customers who are able to reduce their
electricity consumption at peak pricing times work with competitive eectricity suppliers
and utilities.

Administrative Complexity — Medium. Program initiation is complex, asit requires
coordination among ISOs, load serving entities, individua customers, regulators and
other stakeholders. Developing aload response program requires significant details to be
addressed pertaining to wholesale market design and operation, metering and billing
issues, and cost causation and recovery. Theseissues are contentious and often pit
market participants against each other. Program modifications proposed for 2002 reflect
experience gained in summer 2001 and in some instances reflect an effort to make the
programs less adminigtratively complex. For example, ISO New England is
contemplating more “low tech” communications options as well as an option that would
permit aggregation of smaller customer |oad response resources.
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Feasbility — Medium. Hurdlesto developing effective load response arise primarily
from the complexity of integrating load response into markets (e.g. metering,
communications, and hilling issues) as well as from opposition to SO load response
efforts from entities that favor market- based load response and/or benefit from inelastic
demand in dectricity markets. Asdiscussed in more detail below, market participants
whose comptitive position could be affected by |oad response programs had a significant
voice in shaping the load response programs. In PIM there was not sufficient support
among market participants to pass the program o the 1SO filed the program on its own.
In New England market participant voting resulted in certain program aspects that
reflected concessions to certain market participants rather than a coherent program. Early
results from the programs indicate thet the participation was lower than proponents hoped
and anticipated. Numerous program details remain to be worked out.

Input to Program Development — The three | SOs devel oped the economic load
response programs with input from market participants in the three control regions. The
three processes were somewheat different. In New Y ork the 1SO established a Price
Responsive Load Working Group (PRLWG) that met regularly to develop the program
with the assstance of conaultants. This format for market participant input is gppedling
because it provided an opportunity for avariety of market participants to work together in
a congructive process to work out differences, gather information and understanding, and
work out program details. Environmentalists attribute the prohibition on the use of
diesa-fud fired digtributed generation to the close working relationship among market
participants PRLWG.

Program Assessment

Costs and Benefits— (budget levels, sources and types of funding, environmenta and
public hedth benefits). Economic load response, where customers modify their
electricity consumption in response to peek prices, is now widely recognized as an
essential component of competitive eectricity markets. Load response from some
customers can reduce market prices during pesk hours resulting in savings for all
electricity consumers, not just those that participate in load response activities. Load
response can aso minimize opportunities for generators to exercise market power,
resulting in benefits to al customers due to more efficient wholesale dectricity markets.
Load response can enhance system rdiability by enabling customers to respond to peak
prices driven by tight capacity conditions. To date, |oad response programs appear quite
cost- effective as expenditures on load response programs have been much lower than the
economic benefits that they produce throughout an dectrical control region.?® As
additiona programs are developed and reviewed, there will be agreater foundation upon
which to evduated the cost-effectiveness of load response programs.

Load response programs do create a threat of increased emissions associated with the
increased operation of highly polluting customer Site diesdl digtributed generation.
Efforts are currently under way in certain 1SOs (e.g. New Y ork), aswell asamong

2 See, e.g. presentation to NY Price Responsive Load Working Group, Neenan Associates, December 6,
2001
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environmentd regulators, to reduce the potentia for increased emissions associated with
economic load response programs.

Emisson Reduction Potential by Pollutant — (annual and program lifetime)

It isdifficult to determine the potentid net environmental impacts of load response
programs. The environmenta implications of load response programs are complex,
difficult to evduate, and not yet well understood. For example, load response programs
could create Sgnificant new incentives to operate existing highly polluting customer-sited
generation, and defective program designs could make certain low or no-polluting load
response optionsindigible for participation. Alternatively, the increasing interest in load
response could provide a useful long run push for niche gpplications of clean or
renewable fuded digtributed generation and environmentally beneficia innovationsin
load management and energy efficiency. Findly, use of load to meet peak demand might
avoid emissions associated with large generating unit ramp up and ramp down.

Evauations to date of the likely environmenta impacts of emergency and economic load
response programs are quite rudimentary. A direct comparison of emissonsrates
between exigting customer-sted generation and centra generating Stations generdly
indicates that customer-sited generation is subgtantidly dirtier. Itiscritica to
supplement theinitid andyss with more detalled andysis that includes specific
evauation of load response for economic, emergency, and reserves purposes in order to
understand the potentia interaction of load response with operation of the electrica
sysem.

Program Evaluation — (available results and assessments). 1SO New England has hired
a consultant to evauate the results of the program. 1SO New England’sinitia review is
available on itswebsite, and summary information isin arecent status report to
FERC(see Sources of Information, below). A more extensive review, including an
assessment of environmenta impeactsis gill underway. Similarly, NY 1SO hashired a
consultant to evauate the program in New York. The NY 1SO Price Responsive Load
Working Group has received numerous documents and briefing materials regarding the
evaudion of the price responsive load response program in New Y ork.

Key Issues

There are many key issues associated with the development of effective load response
that is conggtent with both economic and environmenta policy gods.

The role of market participants in the development of the program is a sgnificant factor
to consder in development of subsequent or Smilar programs. In dl three regions,
market participants whose market position can be affected by aload response program
are able to shape the program through the voting process. For example, in New England
the Participants voted to restrict the circumstances under which the economic load
response program could bein effect and in PIM the Members voted to regtrict eigibility
to cusomerswith flat load profiles. Asaresult, the program design may reflect a
compromise position among a variety of competing interests rather than a sound coherent
program to implement an identified god. This seemsto have happened morein PIM and
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New England thanin New York. However, each program reflects certain e ements that
represent a concession to the complexities of achieving agreement among competing
market participants, rather than rational eements of load response program design. Inthe
future, due to the Federal Energy Regulatory Commission’s decision that market
participants should serve an advisory role rather than a decison-making role, it may be
possible to have amore fluid and constructive process for gathering input.2*

The programs represented an important opportunity to gain experience in interacting with
customers on aload response program. Since this sort of program is new, there are
numerous details to be worked out so that customers are willing to participate, and so that
the program is appealing to the customer, and useful to the SO for its reserve vaue.

Each region is currently contemplating changes to the programs. Severa of the changes
are designed to make the programs more accessible to consumers and to recognize the
unique characteristics of load response that warrant trestment different from the treatment
of traditiona generating resources.

Environmenta impacts of load response programs are poorly understood. Evauations
from summer 2001 should provide some useful basis for additiond improvementsin the
programs. Environmenta and utility (or economic) regulators should have regular
opportunities to learn about, and provide input to, the development of aload response
program. In some instances, regulators will have expertise that 1SO staff does not. For
example, 1SO g&ff in New England were not familiar with environmenta policy goals,
programs, and regulations that pertained to, and were affected by |oad response
initictives. Some of the regions are contemplating changes thet will make it esser for
low or non-polluting resources to participate. For example, both New Y ork and New
England are exploring opportunities for the aggregation of small cusomers.

Additiona environmental issues arise due to the redtriction in New York preventing the
use of diesd generation for load response, and the lack of such redtriction in New
England and PIM. The difficulty of including such aredtriction points to the importance
of gppropriate environmentd regulation of smdl-scade distributed generation. With the
current push for load responsivenessin eectricity markets, such regulaions are criticdl.
Sources of Information

SO New England presentation to air regulators November 6, 2000.

Numerous documents are available on 1ISO New England’ s website at hitp://www.iso-
ne.com Documentsinclude:

NEPOOL filings (March 19, 2001, June 18, 2001, December 31, 2001)
SO New England Compliance Report, Docket ERO1-3086-000, December 3, 2001
FERC Order issued May 18 - 95 FERC 1 61,250

NEPOOL rules, markets committee materias.  http://Aww.iso-ne.com

24 FERC Order, July 12, 2001 Docket RTO1-86-000 and Docket RTO1-94-000.
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Numerous documents are available on NY 1SO’ s website at http://mwww.nyiso.com

Numerous documents are available on PIM’ s website at http://www.pjm.com
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2. Low Emission Generation — Renewables

The second category of energy policiesthat affect air emissions relates to the support of
renewable energy. These policies are: SBC funding of renewable energy projects,
renewables portfolio standards (RPSs) and energy purchasing requirements. SBC
funding represents the traditiona subsidy approach to renewables support, while RPSs
and purchasing requirements utilize a“market pull” strategy to enhance demand and
support the market price of renewable energy. With SBC funding, subsidies reduce the
up-front cost of renewable projects to project developers, making more projects attractive
to developers. An RPSrequires retall dectricity suppliers to sell some minimum amount
of renewable energy, and a purchasing requirement places asmilar obligation on energy
users — usudly government accounts. The discussion below focuses on key program
design and evauaion issues. When they are well planned and implemented, these
policies are not redundant; they are complementary components of an effective
renewables support program. The discussion below focuses on key design and evauation
iSsues.

2.1 System Benefits Charges Supporting Renewables

Program Description

Program Vehicle — A per-kWh surcharge is collected on dectricity sdes and a portion of
the resulting revenues are distributed to new renewable energy projects. (This

mechanism is dso commonly used to fund energy efficiency programs, and thisis
discussed in Section 1.1.)

Geogr aphic Scope— The extant SBCs are state mechanisms, applicable statewide.
States with programs include: CA, CT, IL, MA, MN, MT, NJ, NM, NY, OH, OR, PA,
RI, WI.

Enabling Authority — State legidature.

Program Duration — Varies from state to sate; generally established for three to ten
years with provisions for review & the end of this period.

Program Goal — Designed to reduce the up-front costs of new renewable projects,
supporting long-term technology cost reductions.

Program Implementation

I mplementing Agencies— The leve of the surchargeis set in legidation or by the public
utility commission.

Organization Providing Service — Utilities ddliver SBC revenuesto the PUC or adate

technology office or company for distribution to renewable projects. States vary in the
organization chosen to digtribute the funds. In many states the PUC or a PUC-sponsored
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collaborative digtributes funds. 1n other states a quasi-public technology deve opment
organization or other third-party organization manages the funds, while till other sates
dlow the utilities themselves to manage funds.

Administrative Complexity — Medium to low. If the funds are distributed by an
independent (norn-governmental) organization, asin Massachusetts and Connecticuit,
there isminima work to be done by public adminigrators. If the PUC distributes the
funds, they must issue requests for proposal's and conduct afair and transparent project
selection process.

Feasbility — Highly feasible as seen in the number of states (14) with SBC funding for
renewables. Many SBCs have been adopted as part of an informa industry restructuring
“ded” in which other parties are focused on other issues such as stranded cogts, asset
divedtiture or standard offer/default service. Arguments for renewables subsidiesin
comptitive dectricity markets have generaly been persuasive, and these subsidies have
often been included in the “ded.”

Where an SBC proposdl is not part of the restructuring processit islikely to encounter
more opposition, usualy based on concerns over costs. However some SBC funds for
renewables have been established outside of restructuring proceedings. Wisconsin's SBC
isone example.

Input to Program Development — Most state SBCs are overseen by a board composed
of various stakeholders. Boards often include energy regulators, environmental and
consumer advocates, representatives of utilities and sometimes environmental regulators.
The extent to which the board drives the adminigtration of the SBC differs from Sate to
date. One example of active board oversght is the recent shift in Srategy in the
disbursement of the Connecticut SBC. While Connecticut Innovations (Cl), the
organization distributing the funds, originally adopted a private-sector oriented, venture
capitad modd of funds management, Cl and the board recently shifted this Srategy to one
closer to grant making.

Program Assessment

Costs and Benefits — The costs of these programs to consumers depend on the level of
the surcharge. In some tates (like Delaware) a single SBC supports both energy
efficiency programs and renewables with the distribution of funds left to regulators. In
other dates (like New Jersey) thereisasingle fund, but the split between efficiency and
renewable funding is defined by law. In ill other Sates (like Connecticut) there are two
separate SBCs.

Costs to consumers of an SBC program are determined by the leved of the charge. For a
resdentid family usng a 500 kWhs per month and paying 10 cents per KWh, a one-mill
charge would increase monthly bills by $0.50 or one percent. A two-mill charge would
increase monthly bills by $1.00 or two percent. Totd statewide costs are afunction of
the levd of the charge, the state population and dectricity use. Not surprisingly,
Cdifornid s renewable SBC will collect more than any other sate's, accounting for over
hdf of nationd funding (from renewable SBC programs); Cdiforniawill collect at leest
$135 million per year through 2011.
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Program codts are relatively low, especidly where SBC funds are distributed by a nor+
governmentd entity.

SBC funds that support renewables clearly provide environmenta and technology
development benefits, however the benefits of the SBC program as awhole are difficult
to quantify. Mogt states strive to fund arange of technologies, including emerging
technologies (closer to the R& D stage) and more mature ones. Thus only a portion of the
money distributed goes to projects that provide the direct benefits of zero-emisson
kWhs, and the number of such projects funded changes year to year. A state could
estimate emission reductions and associated health benefits from particular projects
recelving SBC funding, as discussed below.

Emisson Reduction Potential by Pollutant — SBC funds that support renewables lead
to emission reductions through the support of new renewable projects. Funds that
support zero-emission technologies will reduce dl of the primary dectric industry
pollutants (SO,, NOx, CO,, and mercury). Funds that support biomass generation may
have limited (or no) NOy reduction value, depending on the NOy emissons from the new
biomass plant.

Thear-quality benefits of arenewables SBC program are difficult to quantify without
extensve, Sate-specific research. The areathat needs the most research isthe state's
particular alocation of funds. Most states strive to fund arange of technologies,
including emerging technologies (closer to the R& D stage) and more mature ones. Thus,
only a portion of the money distributed goes to projects that provide near-term air quaity
bendfits

With targeted research, however, a sate could estimate emission reductions from projects
receiving SBC funds. This could be done by obtaining operating data from the projects
(or estimating these data), and multiplying kWhs generated by a sysem margind

emission rate. However, where other subsidies and incentives are available, regulators
should take care in concluding that SBC funds are soldly responsible for emission
reductions. To use the methodology laid out here and claim that the SBC “resulted in” or
“achieved” the emission reductions would probably be mideading — especidly in the
presence of an RPS. A cdculation of the cost of emisson reductions based only on SBC
costs would be equaly mideading. Phrases such as “the SBC contributed to” would be
more appropriate.

From the perspective of air quality, understanding the air-quality impects of different
potential SBC investmentsis an important aspect of SBC program implementation.
Funding projects employing (a) zero-emission, (b) mature, (c) low-cost renewables will
provide the greatest near-term air qudity benefits via zero-emisson kWhs. Funding
other technologies may be highly desirable for other policy reasons, but it may not
maximize near-term emission reductions.

Withdl of the policy goals regarding renewables in mind, regulators should srive to
coordinate SBC funding with any other subsidies or incentives for renewablesin the
gate. For example, where an RPS and production tax credit are expected to generate
ggnificant wind and landfill gas capacity, regulators might choose to support less
“market-ready” technologieswith SBC funds. Where other policies are not expected to
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bring mature renewables on line, regulators may focus SBC funds on these technologies
and the air-quality benefitsthey bring. The role of the SBC vis-a-vis other programs
could even be made explicit in a misson statement and/or target ratios for funds spent on
different types of project. In short, SBC funds should be targeted with full knowledge of
the different ar-quality benefits from different types of investment and the likely results
of other renewables support programs available in the state.

Program Evaluation — Few dates have yet evaluated the administration or effectiveness

of SBC fundsfor renewables. One comprehensive study on anational scale does exist:
Clean Energy Funds: An Overview of State Support for Renewable Energy (see below).
This study isthe best available document for those interested in ng different
approaches to the renewables SBC.

Key Issues

Oncethelevd of the SBC has been s&t, there are three mgjor program
design/implementation issues. what generating technologies are digible; who should
manage (digtribute) the funds; and how should the funds be targeted?

Wind energy and photovoltaics are digible to recaive funding in dl sate renewables
programs. Beyond these two technologies, states differ consderably in their definitions
of digible technologies. Mot sates accept some form of biomass generation, with the
conditions usually being placed on project emissons or fud sources (dedicated
feedstocks are preferred over waste wood). Hydroelectric energy is often excluded, and
whereitisdigible, it isusudly redricted to smdl, run-of-river projects. In some states,
landfill gas projects are digible; in othersthey are not. In some sates dl fud cdlsare
eigible, and in other states only fuel cdls operating on arenewable fud are digible. The
UCS and NREL tables cited below (under “Sources of Informetion”) lig eigible
technologies for every state fund.

As noted, project selection is usualy done by the PUC, a collaborative under PUC
auspices or a non-governmenta entity such as a Sate technology development
organization. Decisons about how funds are managed can have a consderable impact on
program results. The collaborative approach is the more traditional one. The
collaborative usudly includes representatives of utilities, environmenta advocates and
consumer advocates. The collaborative issues Requests for Proposals (RFPS), reviews
proposals and sdlects projects based on articulated program objectives.

More recently, states have been turning over SBC funds to corporations with an interest
and expertise making profitable technology investments. These corporations can put
SBC funds to work in ways that PUC-led collaboratives cannot, such as by taking equity
positions in renewable projects. Therationae for this approach is based on the desire to
increase the effectiveness of each SBC dollar. Renewable projects that generate ahigh
return on investment provide both environmenta benefits and financid benefits that can
be reinvested in other projects. However this*“private-sector” approach has been
criticized asfocusing on only the few renewable technologies that can produce
competitive returns on investment — to the excluson of less mature technologies thet are
arguably more in need of public funds.
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Finaly, regardless of the entity distributing funds, resources can be directed toward
certain technologies or types of project. Bolinger et. d. identify three basic gpproachesto
targeting funds:
- Investment Model — Uses loans, near-equity and equity investments to support
renewable energy companies and projects. Thefirst severa years of the
Connecticut Clean Energy Fund epitomizes this modd.

Project Development Model — Usesfinancid incentives such as production
incentives and grants to subsidize and stimulate renewable project ingtalation.
Cdiforniais perhaps the best example of this gpproach.

I ndustry and Infrastructure Development Model — Uses business development
grants, marketing support programs, R& D grants, resource assessments, technical
ass sance, education and demonstration projects to built renewable energy
infrastructure. Wisconsin's program is a good example of this approach.

Bolinger et. d. provide useful andysis of these three models.

Sources of Information

At http://eetd.Ibl.gov/esl EMSEMS pubs.htmi#RE, see: “Clean Energy Funds. An
Overview of State Support for Renewable Energy.”

At http://Mmwww.ucsusa.org/index.html, see: “ State Renewable Energy Funds.”

At http:/mwww.nrel .gov/andys Semaa, see “Comparing State Portfolio Standards and
System Benefits Charges Under Restructuring.”

2.2 Renewable Portfolio Standards

Program Description

Program Vehicle — A Renewable Portfolio Standards (RPS) is arequirement on retall

eectricity suppliersto sdl renewable energy as a certain percentage of their tota kWh
sdes.

Geographic Scope — The extant Renewable Portfolio Standards (RPSs) are state
mechanisms, applicable to dl retail suppliers sdling to customersin the state, however,
severd federd energy bills have included provisonsfor anational RPS. States that have
adopted RPSs are: AZ, CT, ME, MA, NV, NJ, NM, PA, TX and W1.?°

Enabling Authority — Sate legidature.

Program Duration — Most of the State laws providing for RPSs require areview of the
program with recommendations after 5 to 10 years. The Arizona RPS, for example,
defines an increasing percentage renewabl es requirement through 2007, but requires a

2 The RPS in Pennsylvania was established in restructuring settlements with utilities, and it applies to
distribution utilities, not competitive retail suppliers.
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comprehensive review of the program in 2003, five years after statutory authority for the
rule was granted.

Program Goal - The god of an RPSisto establish aminimum leve of dependable
demand for the output of renewable generating facilities, ensuring that these resources
will play arolein the stat€' s dectricity mix and helping projects to obtain financing.

Program Implementation
I mplementing Agencies — Sae energy office and/or public utilities commission

Organization Providing Service — Rather than providing a service or subsidy, the RPS
requirement ensures demand for renewable energy. In this sense, retail dectricity
suppliers provide the “benefit” by purchasing renewable energy to comply with the
standard.

Administrative Complexity — High. Retall suppliers compliance submissions must be
verified. In other words, regulators must verify that retailers have actudly purchased an
amount of renewable eectricity equd to the standard. This could be done ether by
verifying contracts with wholesdle suppliers or by establishing a renewable energy credit
(REC) trading system. The burden on both regulators and market participants would be
lower with a REC system.

Under a REC system, every renewable kWh generated would be accompanied by a
tradable credit. The credit and the kwWh could be sold separately. Retailerswould
comply with the rule by purchasing RECsin a quantity equa to the required percentage
of their totd kwWh sdes. Regulators would only need to verify that aretailer's RECs
were valid and that multiple retailers were not laying claim to the same REC — a
verification task that is easily performed in other credit trading systems. The scope of the
REC trading system isaso sgnificant. A regiona program would be more efficient in
many ways than multiple sate programs.

The Generation Information System (GIS) under development at NEPOOL would
provide the informationa basisfor a New England wide REC system. The GIS system
being contemplated, would “tag” al kWhs generated. For compliance, retailers could
ether submit renewable tags and afigure for totd retail sdes, or submit the tags
associated with al kWhs sold.  See the information sources listed below for more on GIS
system development. An dternative information system, based on the verification of
contract paths, has been proposed in New Jersey and is under consideration by the PIM
1SO. Under this proposal, regulators would verify retailer’ s bilateral contracts (for both
renewable energy other energy), and retailers who purchased system power would be
allocated a pro-rata portion of the system mix. Whichever of these tracking systemsis
chosen, it would be clearly more efficient to have the entire Ozone Transport Region
using asingle system than having states using different sysems.

Feasbility — The feeshility of an RPSincreases sgnificantly when information is
collected that would support a REC system. Without RECs suppliers would have to track
the origin of the kWhs they were purchasing — atask that would sgnificantly congtrain
wholesde energy markets. Feasihility increases further where there is commitment to an
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energy tracking system at aregiond level. Thisinformation ismost easily tracked a the
control arealeve, so the establishment of regiona information systemsiis preferable by
far. The burden of doing thisis obvioudy lower for each regulatory agency when
multiple Sates are involved.

Input to Program Development — The process of RPS rule development is proving to
be different from Sate to sate. Some states are commissoning considerable research in
the rule development process and taking input from anumber of interested parties. Other
date agencies are issuing draft rulesin fairly streamlined processes.

The rule development process in Massachusetts has been one of the most comprehensive
and inclusive in the nation. The Massachusetts energy office put together an RPS
advisory board to conssting of retaill marketers, generation companies, transmission and
distribution companies, environmental advocates, renewable technology trade
asociations and state regulators and legidators. The energy office d'so commissioned a
Study of costs and benefits and a number of white papers focused on complex program
designissues. Seethelinks under “ Sources of Information.”

Program Assessment

Costs and Benefits — Consumers bear the cost of an RPS asretail suppliers pass on to
them the costs of purchasing renewables for compliance. Costs will be largely afunction
of (a) theleve of the RPS and (b) the renewable resources available in the region.

One of the mogt extensive studies of RPS costs and benefits focused at the state level was
performed for the Massachusetts energy office. This study assesses the cost of renewable
energy, transaction costs and adminigtrative costs for the Massachusetts RPS. The study
predicts arange of costs consstent with different implementation decisons. The low end
of thisrange includes totd costs of $11.8 million in 2003 and $105.3 million in 2012 (in
constant 2002 dollars). The high end of the range includes costs of $15.8 million in 2003
and $110.7 million in 2012.

Researchers a Lawrence Berkeley Labs performed a comprehensive review of the Texas
RPS. This study concludesthat Texas islikely to be one of the most effective RPSsin
the country. Initid RPStargetsin Texas will be far exceeded by the end of 2001, with
some 930 MW of capacity dated for ingtdlation this year. Costs appear to be quite low,
with much of this new wind coming on linefor under 3 ¢/kWh (including a1.7 ¢/kWh
federa production tax credit). These numbers underscore the importance of agate's
renewable resources in determining RPS costs.

It will be difficult to quantify the benefits of an RPS requirement unambiguoudly,

because we cannot know what portion of the new renewable projects developed in a state
would have been developed absent the RPS. (Thisis especidly problematic in states that
aso subsidize renewables in other ways)) However, one could estimate an upper bound
of the benefits by assuming that dl projects developed after the establishment of the RPS
arethereault of therule,
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The Union of Concerned Scientists has aso performed detailed analyses of severd dtate
and federa RPS proposals. Again, see the papers listed below, under “Information
Sources.”

Emission Reduction Potential by Pollutant — Assuming that dl renewable projects
developed in the context of an RPS are the result of the rule, one could ether multiply
tota renewable generation each year by a sysem margind emission rate or model the
impact of hourly renewable generation usng aregiond digpatch modd. Usng the latter
approach, consultants to the Massachusetts energy office estimate NOy reductions from
that RPS starting at roughly 0.5 thousand tons in 2003 and rising to nearly 1.2 thousand
tonsin 2009. Reductions of CO, are projected to be over 0.5 million tonsin 2003 and
over 2.5 million tonsin 2009. The report notes that, for pollutants subject to aregiona
cap and trade program, emission reductions could be eroded by the sale of credits or
alowances and increased emissions from other sources.

We edtimate emission reductions from an OTC-wide RPS in Chapter 111. Our caculation
of potentid reductions highlights some important RPS design decisions regarding
technology digibility. Most renewable technologies have zero emissons, however

landfill gas and biomass generation do emit sgnificant amounts of NOy. Thus, from the
perspective of air emissons, the mogt effective RPS would not count generation from
these sources as éligible. However, most RPSs — having broader gods than just emisson
reductions — do accept landfill gas and biomass.

Mogt RPSs address this issue in some way, for example by defining digible biomass as
“sugtainable’” and/or “low emisson.” Regulators in Massachusetts have proposed a
biomass NOx emisson limit in the range of 1.5t0 2.0 IkMWh. Thiswould dlow a
number of existing biomass facilitiesin the region to comply by ingaling or upgrading
NOx controls. (Newly controlled plants would qualify as“new” renewables and would
lower the cost of the RPS relative to a scenario in which these plants were not digible.)
However, if one congdersthat, over the long run, new renewables are likely to be
competing with new combined-cycle gas plants, this might not be the best policy from an
ar perspective, because many digible biomass plants would result in increased NOy
emissonsreativeto anew gasplant. Thispotentid isillustrated in our caculation of
potentid RPS emission reductions, in Chapter I11.

Program Evaluation — We are not aware of any studiesin which actua RPS program
data have been evauated.

Key Issues
A number of complex issues must be addressed in implementing an RPS. These issues
indude:

Should retail suppliers comply as a company or should each product offered have
to comply?

Should the cost of renewable energy be capped to protect consumers from
unexpectedly high prices?
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How should compliance be verified, by tracking eectricity contracts or through a
system of tradeable renewable energy credits? How should renewable energy
purchased in other states or regions be treated?

If asystem of renewable creditsis created, how should this system interact with
exiging emisson trading systems?

A large body of literature exists regarding these RPS design issues. Rather than
reproduce these analyses here, we direct the reader to the origina studies, listed below.
Sources of Information

At http://mwww.state. ma.us/doer/rps, see “Cost Analysis Report” and “White Papers.”

At http://mwww.nrel .gov/andyssemaa, see * Comparing State Portfolio Standards and
System Benefits Charges Under Restructuring.”

At http:/Mmww.ucsusa.org/index.html, see “ State Renewable Portfolio Standards,”
“Powerful Solutions’ and “ Clean Energy Blueprint.”

At http//mww.is0- ne.com/committeesGeneration Information System, see: “GIS
Database Project Description,” “ GIS Request for Proposals’ and “GI'S Requirements
Definitions Table”

At http://eetd.Ibl.gov/eedd EMSEMS pubs.html#RE, see: “The Renewables Portfolio
Standard in Texas: An Early Assessment.”

2.3 State and Local Purchasing Requirements

Program Description

Program Vehicle— A variety of states and locdlities have developed requirements
pertaining to the use of renewable resources and the efficiency of dectricity consumption
in state buildings. For example, a state or locality mandates that a certain proportion of
the state or locality’ s dectricity consumption be supplied by renewable energy sources.
Purchasing requirements can vary in the minimum percentage required and in the
definition of “renewable’.

Geographic Scope— MD and NY have sate purchasing requirements. MA legidation
required the adminigtration to conduct a feasibility study of aten percent renewable
purchase requirement. A number of cities have also established renewables purchasing
requirements including the City of Sesttle, City of San Francisco, City of Chicago, and
City of Portland (OR).?®

26 While these cities are not in the Ozone Transport Region, we have included them in this survey as
examples of financing mechanisms for renewabl e purchasing requirements.
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Enabling Authority — State requirements are established through a variety of authorities
including State legidation (e.g. MD, MA), Governor’s Executive Order (eg. MD, NY),
local voting (e.g. City of San Francisco), and City Ordinance (Sedttle).

Program Duration — Requirements are generdly established for 3-10 years.
Program Goal —

Maryland: 6% of dectricity for state buildings from renewables (no more than 50% from
landfill gas), reduce energy use 10% by 2005, 15% by 2010, Energy Star appliances or
top 25% of energy efficiency, facilitates purchase of dternative-fud and low-emisson
vehiclesfor satefleet. MD aso hasalaw that requiresthat use of active and passive
solar energy systems be evaduated in its Sandards for determining building life-cycle
costs.

New York: 10% of dectricity for state buildings from renewables by 2005, 20% by 2010,
aso adherence to strict energy efficiency standards in renovation and construction.

Massachusetts: 10% of dectricity for state buildings from renewables by 2010.

Pennsylvania The Governor of Pennsylvania announced the signing of anew contract
for the purchase of dectricity from renewable resources’ The contract covers 100
million kilowatt- hours of electricity, about 5 percent of the state’ stotdl usage, over two
years beginning Jan. 1, 2002.

Twenty percent of this purchase of green power will be supplied by the new Exeon
Community Energy wind farmsin Fayette and Somerset counties. This wind purchase for
2002 and 2003 is equa to the generation from 5 of the wind farm’ s turbines. Wind power
consumes no fudl and produces no emissions.

The remainder of the purchased green power will come from hydroelectric power, afue-
free energy source; landfill-gas-to-energy generation, which promotes resource recovery
and greenhouse gas reduction; and solar-dectric generation.

Chicago and 47 other local government bodiesjoined in issuing an RFP requiring (1)
lower costs for members, (2) 20% of power from renewables by 2005, and (3) supplier
plans to reduce pollution caused by power they generate.

Portland, Oregon: In 1995, the city signed a5 year contract with Portland Genera
Electric to take aminimum of 10 MW at wholesdle rates, 5% of it to be from wind
power. The city used a portion of the savings to fund new renewable projects.
Subsequently, in 2000 the city signed contracts with Portland Genera Electric and
Pecific Power to purchase a least $30,000 worth of renewable energy through green
pricing programs. The City aso has some renewable resources. The City’ s Office of

27« Gov. Schweiker Announces Historic Purchase of Green Power: Action marks fifth anniversary of PA’s
landmark electric competition program” Press release, December 5, 2001. “PA PUC Chairman Glen
Thomas Says PA State Government Leads by Example by Purchasing Green Energy, Shopping for Power”
Press release, December 5, 2001 .
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Sustainable Devel opment hopes to reach atarget of obtaining 100% of the City’s
electricity from renewable resources by 201078

San Francisco, Cdlifornia: In November, 2001 city residents approved a $100 million
revenue bond that will result in the ingtalation of 40 MW of renewable energy (including
10-12 MW of solar power on city-owned facilities and schoals).

Sesttle, Washington: A city ordinance (Fal 2001) authorizes Seettle City Light to begin
purchasing power from the State Line Wind Generating Plant currently under
congruction. The utility would acquire the energy generated from 50 megawatts of
ingtaled capacity beginning Jan. 1, 2002, increasing to 100 megawattsin August 2002
and possibly to 175 megawaitts by August 2004.

Program Implementation
I mplementing Agencies — State Agencies, Cities.
Organization Providing Service— Utilities, competitive dectricity suppliers.

Administrative Complexity — Medium. The administrative complexity of these
purchasing requirements will be affected by the exact nature of the purchase requirement
and by the contractud arrangement with the supplier for verification of compliance with

the purchase requirement. In aregion where there is a Generation Information System
(G1S), verification of compliance with purchasing requirements may be facilitated since

the state or city, and the supplier can rely on acentral, reliable source of data. Otherwise
compliance verification may require mechanisms to prove purchases from specific

fadilities.

Feasibility — Medium. Renewable purchasing requirements appear more feasible to
implement when they are part of alarger set of policy gods or are pecificaly supported
by the public. For example, in Maryland, the purchasing requirement will help the Sate
meet the goal's of the Chesapeake 2000 Agreement.?® Portland, Oregon’s green power
purchasing program is part of awider effort to meet the god set in its 1993 CO,

reduction strategy of establishing 400 MW of new renewable resources by 2010. The
City of Portland’ s purchases are facilitated by reliance on “green tags’ issued by the
Bonneville Environmental Foundation.®® San Francisco, 73% of residents approved the
revenue bond to support renewables®! In contrast, MA has not yet initiated its renewable
power purchase. In 1998 the state issued an RFP for green power, but did not receive any
offers because more than 95% of the states meters are on the sandard offer, which isvery

28 personal communication with David Tooze, Portland Office of Sustainable Development, January 9,
2002.

29 The Chesapeake 2000 Agreement is aregional pact that requires aggressive new efforts by Statesin the
mid-Atlantic to redirect land use and conservation policies to reduce release of pollutantsinto the
Chesapeake Bay.

30 More information available at http://www.bonenvfdn.org/
31 Energy Information Source, November 7, 2001.
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difficult for suppliers to compete against.? The state anticipates issuing another RFPin

the future; however, budgetary issues may again result in program delays. Asthe market
for renewable generation develops, implementing state purchasing requirements for
certain percentages of renewables, or for purchases from specific facilities should become
increesngly feasible.

I nput to Program — Opportunities for input from stakeholders and the public vary
according to the program vehicle. For example, City purchasing requirements are
generaly part of city policies voted on and supported by residents. State purchase
requirements appear to be lessinformed and directed by the generd public asthey are
established through legidation or executive order of the Governor.

Program Assessment

Costs and Benefits— Programs vary from having a net economic cost to having a net
economic benefit (eg. City of Portland). Analyss performed for state agenciesin
Massachusetts indicated that over aten year period, the projected cost premium for
requirement that gradually increased to ten percent would be 1.6 percent of the
Commonwedlth’ stotal eectricity bill. This cost premium corresponds to an additiond
state expenditure of $8,366,000 over ten years.>® Proponents of the City of Seaitle’swind
purchase date that “the price for the energy generated in January, including the costs the
utility will incur to store the intermittent wind energy and ddliver it asafirm energy
product, will be less than 5 cents per kilowatt hour and is comparable to costs for
electricity generated by natural-gas-powered turbines.”** City of Portland estimates a net
savings of $300,000 per year, which is returned in part to ratepayers and used in part to
fund new renewable resources. The City of Portland currently pays premiums of
$2.95/100 kWh and $3.50/100 kWh for its renewables purchases from two local
utilities>> Benefits of these programs include setting an example and serving as apolicy
leader.

Successful purchases can aso provide a boost to the market for renewable power. For
example, Chicago's purchase (with other local governments) of 80 MW of renewables
would be the largest purchase in the nation to date by a non-utility customer.®® Programs
that focus specifically on new renewables are likely to provide anet increasein ingtdled

32 Personal communication with Jonathan Goldberg, MA Executive Office of Administration and Finance,
Operational Services Division, December 3, 2001.

33 « Commonwealth Renewable Energy Procurement: A Report to the General Court

on the Viahility, Effectiveness, and Cost of Minimum Renewable Energy Purchases

by State Agencies,” Executive Office of Administration and Finance (Operational Services Division)
Office of Consumer Affairs (Division of Energy Resources), Draft Report, December 2001. Emphasis
added.

34 «“Mayor Paul Schell Proposes Nation’s Largest Purchase of Wind Power,” City of Seattle press release,
September 17, 2001

35 Personal communication with David Tooze, Portland Office of Sustainable Development, January 9,
2002.

36 See Data Base of State Incentives for Renewable Energy. www.dsireusa.org
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renewabl e resources, whereas programs that permit reliance on existing renewable
resources may support the continued viability of existing resources but may not have an
incrementa impact on the fraction of renewablesin the resource mix.

Emisson Reduction Potential by Pollutant — Medium to High. The effectiveness of
these policies in achieving emissions reductions will depend on how the purchase
requirement is designed and implemented. For example, arequirement that focuses on
new renewables, and renewables that are incrementa to any state renewable portfolio
standards can result in the addition of new renewables (beyond those that dready exist or
are required) to the electric system. A recent draft report to the Massachusetts
Legidature concludes that, “athough viable, amandate to procure ten percent of
dectricity for use a date facilities from existing renewabl e sources would not be an
effective means of promoating new growth in the renewable power industry.”*’

In contrast, the report concludes that a state renewable energy procurement policy,
structured to emphesize new renewable sources, would significantly benefit renewable
energy providersin the region by providing incentives for the financing and devel opment
of new renewable energy projects.

Program Evaluation — The MD Energy Administration estimates that requirements to
include solar energy systemsin life cycle costing has not had alarge impact on the use of
solar energy in Maryland.®® A recent draft report to the Massachusetts Legidature from
dtate agencies in Massachusetts provides an analysis of the viability and impacts of aten
percent existing renewable purchase and aten percent new renewable purchase.®

Key Issues

Definition of renewables. State and loca purchasing requirements will be most effective
in adding incrementa resources when the requirements are designed in a fashion that
does not smply rely upon the existing stock of renewable resources.

Fnancing vehide Severd of the dities have included innovative financing mechanisms

in the design of their purchase requirement, such as bonds, and combinations between
renewable and traditiona sources of power. In addition, Chicago’s joining together with
dozens of other local governments provides bargaining power and visibility to their
effort.

37« Commonwealth Renewable Energy Procurement: A Report to the General Court

on the Viahility, Effectiveness, and Cost of Minimum Renewable Energy Purchases

by State Agencies,” Executive Office of Administration and Finance (Operational Services Division)
Office of Consumer Affairs (Division of Energy Resources), Draft Report, December 2001. Final
anticipated early 2002.

38 See www.dsireusa.org

39 « Commonwealth Renewable Energy Procurement: A Report to the General Court

on the Viahility, Effectiveness, and Cost of Minimum Renewable Energy Purchases

by State Agencies,” Executive Office of Administration and Finance (Operational Services Division)
Office of Consumer Affairs (Division of Energy Resources), Draft Report, December 2001. Final
anticipated early 2002.
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A renewable purchasing requirement can present certain budgetary issues since thereis
sometimes an incrementd cost for satisfying aminimum percentage of renewables
purchasing requirements. In some cases the incrementa cost can be offset with savings
from other components of the contract for the renewable purchase. Some cities have
adopted innovative financing mechaniams to facilitate complying with the purchasing
requirement. States and cities implementing purchasing requirements should consder
how the purchasing requirement will be funded. Broad public support, and consistency

with broad policy godsincrease the likdihood of success from a purchasing requirement.

Sources of Information

MD purchasing requirement: Executive Order 01.01.2001.02, available at:
http://Amww.gov.state.md.us/gov/execords’2001/html/0002e0.html

MD life cycle cogting: 1990 House Bill 1405, http://www.energy.state. md.us
MD Energy Adminigtration, 410-260-7539

“Commonwealth Renewable Energy Procurement: A Report to the General Court
on the Viahility, Effectiveness, and Cost of Minimum Renewable Energy Purchases
by State Agencies” Executive Office of Administration and Finance (Operationa
Services Divison) Office of Consumer Affairs (Divison of Energy Resources), Draft
Report, December 2001. Fina report anticipated early 2002.

Chicago et d: Chicago Department of Environment, http:/Amww.ci.chi.il.usEnvironment
Portland Office of Sustainable Development: http://sustainableportland.org
City of Seettle: http://www.ci.seattle waug/light/news/newsrel eases/

Other information on Green Purchasing and Aggregation available at DSIRE Website.
http://www.ds reusa.org/
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3. Air Quality Policies — Power System Emission
Reductions

Unlike the energy policies explored above, the third category of policies we address
focuses more directly on emissions from electric generators. These policiesare:

Emission Performance Standards (EPSS),

multi- pollutant, output- based emissions standards for high emission sources,
output-based alocations for high emission sources in acgp and trade program,
NOx Budget Allocation Schemes,

emission standards for distributed generation,

and mandatory information disclosure.

With the exception of information disclosure, dl of these policies are implemented by air
regulators. Many of these policies, including the multi- pollutant and output- based
approaches to emission regulation, reflect an evolution in the thinking of air regulators.
This evolution istoward programs that force sources to develop integrated strategies,
focusing on abroad array of pollutants and that reward more efficient units with output-
based standards and allocation schemes. Other policies explored here are designed to
address new issues emerging as aresult of advancing technology (emission standards for
distributed generation) and industry restructuring (information disclosure).

3.1 Emission Performance Standards

Program Description

Program Vehicle — An Emission Performance Standard (EPS) is a requirement thet dl
retall dectricity suppliersin a sate maintain an eectricity portfolio that meets weighted
average emisson sandards. In other words, when the emission rates associated with all
the dectricity aretailer purchases are averaged (weighted by the amount of each
purchase), this average must be at or below the standard.*°

Geographic Scope— satewide. States with the statutory authority to establish an EPS
are CT, MA and NJ.

Enabling Authority — state legidature. Note that two of the three State laws that allow
for EPSs make the standard contingent upon afinding of fact or action by other states.

“% This policy mechanism has often been referredto as a“ Generation Performance Standard” (GPS), and
this has created confusion, as there are several proposals at the federal level for policies called GPSs.
Under these policies, the national NOx, SO,, CO, (and in some proposals mercury) emissions from
electricity generation would be capped. Allowances allocated to generating companies would be based on
each company’ s expected generation multiplied by the nationwide GPS emission rates for these pollutants.
An example of afederal GPS proposal isfoundin Senator Jeffords’ bill, S. 1369. In an effort to distinguish
the state-level proposals from these federal proposals, many have begun using the EPS term to describe
state-level emission standards placed on retail €lectricity suppliers.
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In Massachusetts, an EPS for at least one pollutant isto be in place by May 1,
2003, “unless three or more other northeastern states enact Smilar sandards
before that date,” in which case the Department of Environmental Protection
(DEP) may adopt the EPS prior to May 1, 2003.

In Connecticut, the restructuring law gave the DEP a date certain to establish an
EPS, but it will not go into effect until “three or more of the States participating in
the northeastern states Ozone Transport Commission as of July 1, 1997, with a
total population of not less than twenty-seven million at that time, have adopted
such standard.” This provison bascaly assumesthat New Y ork State adopt an
EPS before the Connecticut EPS could go into effect.

New Jersey’ s restructuring law gives the state DEP the authority to promulgate an
EPS if it becomes gpparent that federa efforts (like the NOx SIP Call and Section
126 petitions) fail to protect the state from pollution transported from upwind
gates. Thelaw requires the DEP to promulgate an EPS if other States,
representing 40 percent of the load in the PIM Interconnection, adopt an EPS.
Currently no other statesin PIM are considering one.

These population-based triggers reflect the fact that an EPS established by only one state
may be ineffective at preventing increased generation at upwind power plants, asretailers
sarving customers in other states purchase from companies with high-emitting units
Population triggers also ensure that a critical market Size isredized to prevent price
spikes that could occur if, for example, only one state implemented an EPS.

Program Duration — No EPSs have been established. As an addition to astate's
exiging emission standards, one would not expect EPSs to be subject to sunset clauses.

Program Goal — Theideafor an EPS emerged in the restructuring process. The concern
was that comptitive retail suppliers would purchase ectricity to serve cusomersin
northeastern states from high emitting facilities outsde of the Northeast and that the
emissions from these facilities would adversdly affect the Northeast. The god of an EPS
would be to prevent retail suppliers from importing large amounts of high-emisson
generation into Sates with stringent emission reguletions.

Program Implementation
I mplementing Agencies— State environmental agency

Organization Providing Service— Notably, because a state does not have jurisdiction
over generating companies in other states, the requirement is placed on the entity over
which the state does have jurisdiction — the retail ectricity supplier.

Administrative Complexity — High. Aswith a Renewable Portfolio Standard,
regulators would have to verify the weighted average emission rates of suppliers
portfolios. This could be ahighly resource intensve process. A regiona Generation
Information System (GIS) is under development, which could sgnificantly lower the
costsof EPS compliance verification. The envisioned GISwould “tag” every kWh of
generation in the region with a certificate recording the various emission rates of the unit
(NOy, SO,, CO2, mercury). Retall supplierswould caculae their weighted average
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emisson rates using these certificates. See GIS documents cited below. As discussed
above, an dternative information system, based on the verification of contract paths, has
been proposed in New Jersey and is under consideration by the PIM 1SO. A copy of this
proposd is available from the New Jersey Department of Environmental Protection. A
regiond information tracking system (or systems) is extremely important to the
implementation of an EPS; in regions where aregiond information system is not
edtablished, the adminidrative burden of an EPS would be extremely high.

Feasbility — Thereis consderable uncertainty over whether any state will adopt an EPS.
In order to move forward, Connecticut would need EPSsin severd dtates, with a
combined population equa to or greater than that of New York. Air regulatorsin New
Jarsey are not actively consdering an EPS, and this leaves only Massachusetts. It isnot
clear whether Massachusetts regulators would move to become the only state in the
region with an BPS. The feashility of implementing an EPS will increase substantidly if
aregiond GISisdeveloped, providing aregiond data tracking system regulators could
use to verify compliance. For more on aGIS, seethe GISlink below and the Summary
and Recommendations section of this report.

Input to Program Development — Air regulators in Connecticut and Massachusetts have
begun work drafting EPS rules. The draft rule in Connecticut is expected this winter.
Connecticut' s rule drafting efforts followed the routine path used for regulatory efforts,
involving the SIPRAC subcommittee process, which included participation by al

affected stakeholders. The Northeast States for Coordinated Air Use Management
(NESCAUM) aso released amodd EPS rule, and two public meetings were convened to
discuss adraft of the modd rule.

Program Assessment

Costs and Benefits — No analyses of cogts or benefits of an EPS are available. One
factor that would make program codts difficult to assessis the fact that alarge portion of
these costs — the costs associated with the GIS system — would be shared across severa
programs (RPS, disclosure and EPS). Allocating costs to programs would be somewhat
arbitrary.

The benefits of an EPS are dso difficult to estimate. As many anaysts have pointed out,
the benefits— in terms of reduced air emissons — are dependent on the size of the region
implementing the policy. For example, if only one northeastern state established an EPS,
high-emitting generating units in the region would gl have ample marketsin which to

sl their output, and emission reductions would likely be minima.

Emission Reduction Potential by Pollutant — One could estimate an upper bound of the
potentia emission reductions from aregionwide EPS by assuming that regiona average
emissons were reduced from current levels to the EPS levels. Emisson reductions could
be sgnificantly smaler than this, as some high-emitting generators might maintain high
output levels by sdling energy to retailers outside the EPS region. In Section 111, we
cdculate potentid emission reductions from an OTC-wide EPS, using this methodology.

Program Evaluation — Currently no EPS standards are in effect.
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Key Issues

Because EPSs and RPSs both regulate the portfolios of retall suppliers, the two standards
share some of the same design issues, including:

Should retail suppliers comply as acompany or should each product offered have
to comply?

How should compliance be verified, by tracking electricity contracts or through a
system of tradeable energy credits?

In their work, the GIS working group will consider the information needs of a Sate EPS
and weigh these needs againgt incrementd costs. Most importantly, for an EPS, all
energy would have to generate atradable tag — not just renewable energy.

Sources of Information

At http://mvww.nescaum.org/workgroupsenergy.html, see “Model EPS Rul€e”

At http://Amww.iso- ne.com/committeesGeneration _Information System, seet “GIS
Database Project Description,” “ GIS Request for Proposals’ and “GIS Requirements
Definitions Table”

3.2 Multi-pollutant Output Based Emissions Standards Targeting
High Emission Sources

Program Description

Program V ehicle— Massachusetts regulations establish output based emissons

gtandards for emissions of SO,, NOy, and CO, from certain highly polluting eectricity
generators. The program is atargeted program in addition to the Sate’ s implementation

of aNOy cap and trade system. The Massachusetts Department of Environmental
Protection reserved sections for CO and PM 2.5; however, the DEP has not set a schedule
for developing sandards for those pollutants.

Geographic Scope — Massachusetts

Enabling Authority — Generd gtatutory authority. Regulation contained in 310 CMR
7.29

Program Duration — Emission control plan must be submitted by January 1, 2002.
Emissions standards take effect as early as October, 2004, or may take effect in October
2006. Emissons limits are annud rather than seasondl.

Program Goal — Lower emissions of harmful pollutants from largest, oldest, and least
efficient power plantsin order to further protect public health and the environment and to
addresslocd ar quality concerns®* The purpose of the regulation is to control emissions

1 Background Document and Technical Support for Public Hearings on Proposed Amendments to 310
CMR 7.29 et seq., June 2000, at 12.
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of nitrogen oxides (NOy), sulfur dioxide (SO.), mercury (Hg), carbon monoxide (CO),
carbon dioxide (COy), and fine particulate matter (PM 2.5) from affected fadilitiesin
Massachusetts. The department will establish mercury standard following study and
analysis. Sectionsfor CO and PM 2.5 are reserved. Output based standards reward
efficient dectricity generation.

Program Implementation

I mplementing Agencies— Massachusetts Department of Environmenta Protection.
Other agencies participated in the development of this regulation by attending meetings
and providing comments. Agencies included Department of Telecommunication and
Energy (the public utilities commission) and the Division of Energy Resources (the state

energy policy agency).

Organization Providing Service— Affected generators in Massachusetts must comply
with thisregulation. An affected facility is defined as afacility that emitted greater than

500 tons of SO, and 500 tons of NO during any of the calendar years 1997, 1998 or 1999
and that includes a unit which isafoss| fud fired boiler or indirect heat exchanger that:

(1) isregulated by 40 CFR Part 72 (the Federd Acid Rain Program); (2) servesa
generator with a nameplate capacity of 100 MW or more; (3) was permitted prior to
August 7, 1977; and (4) had not subsequently received a Plan Approva pursuant to 310
CMR 7.00: Appendix A or a Permit pursuant to the regulations for Prevention of
Significant Deterioration, 40 CFR Part 52, prior to October 31, 1998.

Adminigtrative Complexity — Low. These regulations include multiple features that
could affect adminigtrative complexity: they are multi-pollutant, they are output based,
and they focus on a subset of generation sources in the state. We discuss each of these
feature separately. However, overdl the adminigtrative complexity of these regulationsis
low. The multi-pollutant agpect introduces sgnificant adminigrative efficiency for both
the affected facilities and the implementing agency. The multi- pollutant approach

enables the consolidation of compliance planning, measurement, reporting, and
verification activities both for the affected facilities and the agency. This approach aso
relies on the same output data for al pollutants, which enhances the efficiency and
consgtency of the program.

Use of an output-based standard does not significantly increase the adminidrative
complexity. An output-based standard requires only net generation datain addition to the
emission data that is aready routinely reported to the US Environmenta Protection
Agency (EPA). Net generation datais widely available publicly, and is metered for
financid settlement reasons within an eectrica control region. If the MA DEP adds
requirements pertaining to mercury, there could be additional work. For example, the
agency would have to determine how to measure and monitor mercury emissons (eg.
using mercury content of fuel, or monitoring ack emissons,) new measurement
verification methods, and would have to develop data subgtitution and stack testing
protocols. Although there are currently no requirements for monitoring, measuring or
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control mercury, it gppears likely that mercury will become aregulated pollutant and the
agencies efforts on this front would not be wasted.*?

The target facilities are higher emitting facilities, and are dl required to file with EPA, as
such the fadilities are al within the scope of exigting requirements. The requirementsin
this regulation represent a requirement in addition to regulatory requirements under
exiging cap and trade programs, thus they require that affected facilities submit, and the
implementing agency review, one additionad compliance plan. Thus it would add some
additiona gtaff hours for the affected facility and the agency. However, because the
regulation relies primarily on datathat’s compiled for other regulatory purposes, the
additiond gtaffing requirements are likely to be samdl. Any violations of the standard
would be in addition to violations of other requirements, so they may require additiona
enforcement actions that would reguire agency activity.

Feasibility — Medium to high. At the time this regulation was introduced it was very
controversia with strong proponents and strong opponents.  Citizens concerned about
locd ar quaity impacts were strong proponents (and catalysts) of this regulation.
However, the proposed regulation had other proponents aswell. With its emphasison
generation efficiency, the output-based regulation split the generation owners who have
traditionaly been fairly unified in their podtions on emisson regulation. The output
based standard pitted newer lower emission facilities againgt those facilities that had been
grandfathered under other regulatory schemes and were at aquaitatively different
emisson level. The regulations were developed at atime when there was agenerd
economic and competitive equity issue that needed to be addressed. Asaresult the
benefits of the program were economic as well as environmental, and the program
divided what was once a unified community because of the competitive implications of
the regulations.

In the past few years there has been a state and nationd trend toward control of emissons
on amulti-pollutant basis, and on an output basis, to capture efficiencies and to assst
generation owners with their compliance activities so that they can assess control
requirements and options comprehensively. Consequently, regulatory programs such as
this are likely to become more and more feasible.

Input to Program Development — The origins of this regulation arein apublic petition
presented to the Governor of Massachusetts. Over 150 environmenta and public hedlth
groups (the “Clean Air Now Caoadlition™) submitted a petition for government action in
late 1997. The Clean Air Now Codlition petition sought emission reductions from the
date’ s oldest and dirties cod and oil-fired generation facilities. Then Governor Celucci
pledged to get the power plants to “meet modern emission standards.” The

M assachusetts DEP committed to taking some action on the petition. The Department
conducted a series of meetings between petitioners, eectric companies, and other
interested parties (including state agencies). The purpose of the meetings was to identify
informational needs and scope out issues. Subsequently the Department issued proposed

42 See, 9. STAPPA ALAPCO comparison table of Federal Legislation in Appendix B.
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regulations and received more than twelve hundred pages of written comments aswell as
over twenty-five hours of ora testimony.

Program Assessment

Costs and Benefits— Output based standards encourage generation efficiency. When
implemented in the context of a cap and trade emissons program, out-put based
standards can ensure reductions from specific facilitiesin response to locdl ar qudity
concerns. Multi- pollutant regulations can reduce the total costs of compliance with
regul ations because of the opportunity for integrated decision making on compliance
options. MA DEP anticipates that emission reductions from the dectric generating
indudtry, and the affected facilities of this regulation, will reduce air pollution, benefit the
environment and be cogt-effective. The regulation establishes a regulatory program
implementing a comprehensive and integrated emission reduction approach for the
largest emitting sources among Massachusetts eectric generating plants. Emission
control drategiesimplemented for compliance will dlow for more efficient combugtion
units and air pollution controls that reduce multi- pollutant emissonsin amanner thet is
technically and economically feasble®®

DEP discusses control cogts for the various pollutants in comparison to control costs for
other sectors. DEP believes that for SO, a cost of $400/ton of pollutant removed is
reasonable and cost-effective. DEP believes that NOx control costs of $2,000/ton or less
represent cost-effective control measures that are more cost- effective and feasble than
those available in other sectors. The Department cites research indicating thet extending
the NOy SIP Cdl reductionsin the SIP Call region year-round would cost approximately
20 percent more than the seasond program, but would yield over abillion dollars morein
net benefits than the seasond program. The Department believes that this regulation is
the next most cost-effective gpproach, beyond those steps it has dready taken, to make
reductionsin CO2 from any sector.**

The Department will evauate the cost of mercury controls when is proposes amercury
gtandard as part of thisregulation. MA DEP dates that multi-pollutant control strategies
that can be implemented for compliance with this rule can result in reduced annualized
cogs for capita and oEerati ng and maintenance compared with single pollutant
regulatory programs.*

Emission Reduction Potential by Pollutant — High. The regulation establishes annua
and monthly caps on emissons.

3 DEP's Statement of Reasons and Response to Comments, section on Sector Cost Comparison, April
2001, at 18

44 1d. at 19-24.
4 d. at 20-22.
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Qulfur dioxide: Rolling annud limit: 3 lbksMWh. Monthly limit: 6 IosMWh. The
Department expects to achieve an actud reduction in the aggregate average SO2
emissions rate from all of the affected units of between 50 and 75 percent.*®

Nitrogen oxides: Rolling annud limit: 1.5 IbMWh. Monthly limit: 3 1bsMWh. The
Department expects an gpproximate 50 percent aggregate reduction in NOy emissons
from the affected fadilities from the basdine (average of 1997-1999).%

Carbon dioxide and mercury: The Department’ s standard of 1,800 Ibs'MWh represents a
10% reduction from historic basdine (1997-1999). The Department anticipates that

gagnifi 4cant mercury and carbon dioxide reductions will be required over the next ten

years.

Allowances will only be available for use for facilities to reduce their emissons from 6.0
lbs’MWh to 3.0 IbsMWh.*® Off-site emissions reductions are allowed for CO,, subject
to DEP approval.

Program Evaluation — The program has not yet been evauated.

Key Issues

Strong support from certain generation sources and from citizens contributed to success
of thisregulatory effort. Pressure from citizens groups created a strong political climeate
for the state of Massachusetts to take some action to reduce emissions from the state's
oldest and dirtiest facilities. Support from certain generation sources, and the split among
generation sources, facilitated the development of this palicy.

Another key issueisthe congstency of this policy with developmentsin the dectricity
industry and with the gtate’ s economic policy of enhanced and efficient competition in
the dectricity industry. Each aspect of this policy is conastent with the Sate's
resructuring efforts and increased emphasis on ensuring efficient competition in the
industry.

Sources of Information
The regulation and technical support documents are available at the following website:

http://www.state.ma.us/'dep/bwp/dagc/files/reqs/ 729final .doc

STAPPA/ALAPCO Multi-Pollutant Strategy Components — Comparison of Approaches
November 29, 2001, contained in Appendix B of this report.

4 1d. at 24.
471d. at 23-24.
8 1d. at 24.
491d. at 18.
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3.3 Multi-pollutant Output Based Cap and Trade Program
Targeting High Emission Sources

Program Description

Program Vehicle— New Hampshire statute establishes output-based allocations for
emissions of SO, NOy, and CO, from certain highly polluting eectricity generaorsin a
cap and trade program. The program is atargeted annud program in addition to the
gate’ s implementation of a seasona NOy cap and trade system and in addition to the US
EPA’simplementation of an annua SO- cap and trade system.

Geographic Scope— New Hampshire
Enabling Authority — Specific satutory authority. Statute RSA 125-O

Program Duration — Compliance plan must be submitted by July 1, 2003. Emissons
budgets take effect December 31, 2006. Budgets are annud rather than seasond.

Program Goal — Lower emissions of harmful pollutants from largest, oldest, and least
efficient power plantsin order to further protect public heath and the environment and to
address locdl air quality concerns® The purpose of the statute is to control emissions of
nitrogen oxides (NOy), sulfur dioxide (SO-), mercury (Hg), and carbon dioxide (COy)
from affected facilitiesin New Hampshire. The department will recommend a mercury
budget following study and andlyss. Output based alocations reward efficient eectricity
generdion. The program provides an incentive to purchase alowances within the OTR
snceit requires the purchase of 0.8 dlowances for each ton of emissonsif the
allowances are purchased from sources inside the OTR.>*

Program Implementation

I mplementing Agency — New Hampshire Department of Environmenta Services (NH
DES).

Organization Providing Service— Affected generatorsin New Hampshire must comply
with this gatute. An affected facility is defined as an existing fossil fud burning seam
eectric power plant unit, specificaly Merrimack Units 1 and 2 in Bow; Schiller Units 4,
5, and 6 in Portsmouth; and Newington Unit 1 in Newington, excluding any of these units
that may be repowered.

Adminigrative Complexity — Low. This statute includes multiple features that could
affect adminigrative complexity: it is multi- pollutant, it is output based, and it focuses on
a subset of generation sourcesin the state. We discuss each of these features separately.
However, overdl| the administrative complexity of these datutesislow. The multi-
pollutant aspect introduces sgnificant adminigrative efficiency for both the affected
fadilities and the implementing agency. The multi-pollutant approach enables the

°0 Background Document and Technical Support isthe “ New Hampshire Clean Power Strategy” , January
2001 available at http://www.des.state.nh.us/ard/nhcps.htm

> Personal communication with Andy Bodnarik, NH DES, January 11, 2002.
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consolidation of compliance planning, measurement, reporting, and verification activities
both for the affected facilities and the agency. This approach aso relies on the same
output datafor dl pollutants. The statute’ s use of an output-based alocation does not
sgnificantly increase the adminigrative complexity. An output-based dlocation requires
only net generation data in addition to the emisson data that is aready routinely reported
to the USEPA. Net generation dataiswidely available publicly, and is metered for
financid settlement reasons within an dectrica contral region.

If requirements pertaining to mercury are added, there could be additional work at alater
date. For example, the agency would have to determine how to measure and monitor
mercury emissions (e.g. using mercury content of fuel, or monitoring stack emissions,)
new measurement verification methods, and would have to develop data substitution and
stack testing protocols. Although there are currently no requirements for monitoring,
measuring or controlling mercury, it appears likely that mercury will become a regulated
pollutant and the agencies efforts on this front would not be wasted.®®>  The target
fadilities are higher emitting facilities, and are dl required to file with EPA. Assuch the
facilities are dl within the scope of exiging requirements. The requirementsin this

datute represent a requirement in addition to regulatory requirements under existing cap
and trade programs, thus they require that affected facilities submit, and the
implementing agency review, one additional compliance plan. Thusit would add some
additiona staff hours for the affected facility and the agency. However, because the
datute relies primarily on data that is compiled for other regulatory purposes, the
additiond gaffing requirements are likdy to be small. Any violations of the Satute
would be in addition to violations of other requirements, so they may require additiona
enforcement actions that would require agency activity.

Feasbility — Medium to high. At the time this Statute was introduced it was very
controversid with strong proponents and strong opponents.  Citizens concerned about
local air quaity impacts were strong proponents of the stringent new caps, but they
opposed the inclusion of trading provisonsin this statute. In the past few years there has
been a gtate and nationd trend toward control of emissions on a multi-pollutant basis, and
on an output bas's, to capture efficiencies and to assst generation owners with their
compliance activities so that they can assess control requirements and options
comprehensvely. Consequently, owners of the affected facilities were strong proponents
of the multi- pollutant cap-and-trade concept, but they opposed the stringency of some of
the caps. The Satute seeks to balances concerns over local air quality and concerns over
cost of compliance. Regulatory programs such asthis are likely to become more and
more feasble, especidly on aregiona and/or nationd basis.

Input to Program Development — The origins of this Satute are in a public petition
presented to the Governor of New Hampshire. Many environmental and public hedth
groups submitted a petition for government action in late 2000. The petition sought
emission reductions from the stat€' s oldest and dirtiest cod and oil-fired generation
facilities. Governor Shaheen pledged to get the power plants to achieve additiona
emissons reductions. The New Hampshire DES conducted a series of meetings between

%2 See, e.g. STAPPA ALAPCO comparison table of Federal Legislation in Appendix B.
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petitioners, eectric companies, and other interested parties. Subsequently, the
Department issued its “ Clean Power Strategy” , which formed the basisfor the “ Clean
Power Act” , and received written comments aswell as ord testimony.

Program Assessment

Costs and Benefits— Output- based allocations encourage generation efficiency. Multi-
pollutant statutes can reduce the total costs of compliance with statutes because of the
opportunity for integrated decison making on compliance options. NH DES anticipates
that emisson reductions from the eectric generating industry, and the affected facilities
of this statute, will reduce air pollution, benefit the environment and be cost-effective.
The statute establishes a regulatory program for implementing a comprehensive and
integrated emission reduction gpproach for New Hampshire dectric generating plants,
which are among the largest emitting sources. Emission control strategies implemented
for compliance will alow for more efficient combustion units and ar pollution controls
that reduce multi- pollutant emissonsin amanner that istechnicaly and economicaly
feasble.

DES edtimates that control costs with budget alocation and trading, as follows, would be
ggnificantly lower than implementation of environmentd performance sandards. In
November 2001, SO, and NOx allowances were available for approximately $165 and
$500 per ton, respectively. Assuming 1999 generation levels, SO, compliance achieved
exclusively by trading would require 22,277 alowances costing about $3,675,705 per
year. Similarly, NOx compliance achieved exclusvely by trading would require 8,433
allowances costing about $4,216,500 per year. The wordt-case estimate for SO,, NOX,
and CO, compliance would thus total about $7,937,912-$8,196,921 per year. The
Department will re-evauate the cost of mercury controls when it proposes a mercury
budget to be included as part of this statute in 2004. NH DES believes that multi-
pollutant control strategies that can be implemented for compliance with this statute can
result in reduced annuaized costs for capita and operating and maintenance compared
with single pollutant regulatory programs. By inclusion of trading which lowers codts,
lower emissions cgps are feasible, resulting in greater environmenta benefit.

Emisson Reduction Potential by Pollutant — High. The statute establishes annud caps
on emissons from certain generation sources.

Sulfur dioxide: Annual cap based on 3 IbssMWh. Through trading, the Department
expects to achieve areduction in the aggregate average SO, emissonsfrom al of the
affected units of 75% below Phase 11 of Title IV of the Clean Air Act, reducing tota SO,
emissions by 89% since 1990.

Nitrogen oxides. Annual cap based on 1.5 IbsMWh. The Department expectsto achieve
a 70% further reduction in annua NOy emissons, above and beyond the 68% annud

(76% seasonal) NO reduction that New Hampshire has dready achieved, reducing tota
New Hampshire NOx emissions from these sources by 90% since 1990.

Carbon dioxide: Annua cap a 1990 levels. The Department expects to achieve a 3%
reduction below 1999 CO, emisson levels, reducing annua CO, emissons from these
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sources to 1990 levels, congstent with the Climate Change Action Plan adopted by the
New England Governors and Eastern Canadian Premiers.

Program Evaluation — The program has not yet been evaluated.

Key Issues

Strong support from certain generation sources and from citizens contributed to success
of this effort. Pressure from citizens groups crested a strong politica climate for the
State of New Hampshire to take action to reduce emissions from the state’' s oldest and
dirtiest facilities. Support from al affected generation sources faciliteted the
development of this policy.

Another key issue is the consstency of this policy with developmentsin the eectricity
industry and with the state’ s economic policy of enhanced and efficient competition in
the dectricity industry. Each aspect of this policy is conastent with the state's
restructuring efforts and increased emphasis on ensuring efficient competition in the
industry.

Sources of Information
The datute is avalable a the following webste:
http://mwww.gencourt.state.nh.ug/iglhillstatus/bill statuspwr.asp

and the technica support document is available at:
http://www.des.gtate.nh.usard/nhcps.htm

STAPPA/ALAPCO Multi-Pollutant Strategy Components — Comparison of Approaches
November 29, 2001, contained in Appendix B of this report.

3.4 NO, Budget Allocation

Program Description

Program Vehicle— Some states dlocate the allowances available under the NOx Budget
Program in afashion that rewards efficient generation, energy efficiency, and innovative
emissons reduction programs. These alocation methods include dlocating first to new
sources based on permitted emission levels (CT), dlocating based on dectrica output
(MA), and providing a set-aside for efficiency and/or renewables (MA, NH, NJ), or
generation efficiency (NY).

Geogr aphic Scope — Connecticut, Massachusetts, New Hampshire, New Jersey and New
York.

Enabling Authority — State regulation.
Program Duration — Years following 1999
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Program Goal —Reduce emissions from power plants and large Sationary sources,
encourage pollution prevention and the operation of cleaner more efficient energy
sources. Different states are taking different approaches. For example, Massachusetts has
dlocated dlowance to generation sources on an output basis. Massachusetts dso hasa
5% set-asde for new units, and a 5% Public Benefit set-aside to be dlocated to energy
efficiency and renewables. New Hampshire will be moving to output based alocation
following 2006. The state has a 10% set aside in 2002, increasing to 14% in 2003 for
new units, energy efficiency and renewables and it retires 100 alowances for
environmenta benefit. New Jersey has a set-aside for new generation sources and a set-
asdefor energy efficiency and renewables; the total for both set asdesis 9%. The Sate
aso alocates alowances from its incentive reserve on an output basis. New Y ork uses
excess dlowances from it new source and efficiency and renewable set-asides to reward
generdtion efficency.

Program Implementation
I mplementing Agencies— State Department of Environmental Protection

Organization Providing Service— Allowance dlocation regulations goply to “ Budget
Sources” A “Budget Source’ means afossil fue fired boiler or indirect heat exchanger
with amaximum rated heat input capacity of 250 MM BtwHour or more; and dl eectric
generating devices with arated output of 15 MW or more. States adso alow other
sources to opt in to the dlowance dlocation.

Administrative Complexity — Low. The alowance program is administered by the
federd EPA Clean Air Markets Divison, and States have minima administrative duties.
For the output based alocation in Massachusetts it is necessary to add data on dectrical
output. This dataiswidely available and needed for other purposes than the output- based
dlocation. Thereis no other difference otherwise between an output- based and input-
based dlocation.

Some additiond adminigrative issues can be introduced in the way in which a state
chooses to set-aside new generation alowances or to provide incentives for demand side
reduction, renewable, or generation efficiency. However, these set-asides are cons stent
with EPA recommendations for dlowance dlocation. Anindividua state hasto get
involved in gpproving programs that earn alowances from the set-aside accounts and the
details of how programs, such asindividua energy efficiency programs, can earn
alowances are ill being worked out.

Feasibility — High. Allowance alocation programs dready exist. Lowering the budgets
to increase the reductions and the environmental benefits may be lessfeasible, based on
contentious litigation of the EPA’s NOx SIP Call Program and the difficulty that some
States and the federal government have experienced in attempts to pass new legidation.
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As discussed above, output based approaches to emissions regulation are increasingly
common and receive strong support from the newer, more efficient generation sources>
Commenters to the Massachusetts Department of Environmenta Protection stated that
the proposed allocation was practica to implement, flexible, suitable for application to a
variety of plant configurations and permits management of efficiency parameters.

Input to Program Development — Typicdly, States receive input from stakeholders on
dlowance dlocations. The OTC dready received input on the basic design of the
program during the development of the OTC Mode Rule, and other eements of the
program should be fairly congstent from State to State. EPA has issued additional
guidance on the development of budget programs, aswell.

For its output-based alowance dlocation, Massachusetts DEP convened a series of
meetings that included Budget Sources, other agencies, and other interested parties.
These meetings preceded the agency’ s proposed regulations and public comment period.

Program Assessment

Costs and Benefits— Output- based alowance dlocation, with its emphass on generation
efficiency, encourages pollution prevertion and the operation of cleaner and more

efficient energy sources. Thisalocation dso is congstent with the move in the

electricity industry toward competitive wholesae markets and contributes to the
establishment of afar competitive generation market by removing the grandfathering of
older and dirtier generation sources. Set asdes for renewables and energy efficiency
creste agradua trend to reducing emissions from generation sources included in the
dlowance dloceation.

Emission Reduction Potential by Pollutant — Allowance alocation that rewards
generation efficiency, such as output-based alocation of NOx alowances, and that
incorporates energy efficiency and renewables provides sgnificant collateral reductions
in other pollutants. Regulation does contain some provision for periodic evaluation of
regulation 7.28

Program Evaluation — Mogt sate regulations contain a provison for periodic review of
the regulation. A recent report evaluates cap and trade programs.>* One could evaluate
the relative cost impact of dlowance alocation (such as an output based dlocation) on
different fuel sources and different affected sourcesin order to consider what impact the
alocation would have on overal dectricity system dispatch. See dso,
http:/Amww.epa.gov/airmarkt/otc/index.html for information on OTC's NOy Budget
Program.

53 See discussion above under Multi-pollutant Output Based Emissions Standards for High Emission
Sources

>* “How Environmental Laws Work: An Analysis of the Utility Sector’s Response to Regulation of
Nitrogen Oxides and Sulfur Dioxide Under the Clean Air Act,” Byron Swift, Environmental Law Institute,
Published at 14 Tulane Environmental Law Journal 309 (Summer 2001)
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Key Issues

The mass-based NOy Budget Program applies to new sources, as well as existing sources,
thusit may provide more long-term environmental benefit than rate-based emisson
performance standards. Thisis because rate-based emission performance sandards dlow
gradud growth in overdl emissons as more and more new units come online, offsetting

the fact that these new units emit at much lower rates than exiging units. Thisisone
reason why the OTC favored a cap-and-trade program for the second and third phases of
NOy RACT, which originaly was a performance standard.

Secondly, the trading element of cap-and-trade programs lowers implementation codts,
which improves the feasibility of the adoption of more stringent regiond or nationa
reductions.

Output-based dlocation encourages generation efficiency and is congstent with
competitive dectricity markets. The generd trend towards out-put based standards and
dlocations, coupled with the strong support for out- put based approaches among many
electrica generators makes the adoption of out-put based approaches highly feasible.

Designing sat-aside programs for energy efficiency and renewables will increase
emission reductions achievable under a cap and trade system. However, numerous
details remain to be worked out regarding how non-traditional resources can be
incorporated into the alowance program.

Sources of Information

Connecticut’s post 2002 NOy budget program is contained in regulation 22a 174-22b
(October 1999).

Massachusetts NOx budget program is contained in 310 CMR 7.28, and is available at
http://www.state. ma.us/dep/bwp/dagc/files/728req.pdf

New Hampshire's NOy budget program is contained in Env-A 3200, available at
http://www.des.gtate.nh.us/ard/enva3200.htm

New Jersey’s NOy budget program is contained in subchapter 31 at
www.state.nj.us/dep/agm/rules.htm

3.5 Distributed Generation Programs

Program Description

Program Vehicle — Emisson standards, emisson-based fees, and/or an emission
certification program for digtributed generation (DG). Thereterm “DG” refersto small
electric generating units, under roughly one MW in sze, Sited close to the point of use.
These units are often owned and operated by € ectric consumers rather than by utilities or
large energy companies.

Geographic Scope — Three states — Texas, New Hampshire, and Cdifornia— currently
have rulesin place that address emissonsfrom DG. Air regulators in Connecticut and
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New York are also developing rules or streamlined permitting processes focused on DG
emissons

Enabling Authority — The establishment of emission standards, emission-based fees, or
a certification process fdls within the traditiona authority of Sate ar regulators.

Program Duration — As an addition to exigting state emission rules, emisson standards
or emission-based feesfor DG will remain in effect until modified. States are generdly
not considering sunset clauses to these rules.

Program Goal — Regulators are turning to emisson stlandards or emission-based fees for
DG with two godsin mind. One god isto prevent high-emitting generators, such as
diesd-fueled units, from being operated for economic reasons (i.e., in abasdoad or peak
shaving mode). In the pagt, these units have been used primarily as emergency
generators, however asthe eectric industry evolves, many customers are consdering
using them for economic purposes. 1n some states, gpplicability thresholds alow units of
consderable sze to be ingtdled without going through the permitting process with which
larger plants comply. The second god (and the primary god of certification programs) is
to sreamline the process of permitting smal generators by establishing atechnology
certification process. Clean DG can be supported by establishing a certification process
for units that meet particularly stringent emission standards.>®

Program Implementation
I mplementing Agencies — State environmenta agency

Organization Providing Service — Resdentia, commercid and indudtrid eectricity
consumers indaling smal generating units comply with DG emission standards or pay
emission-based feesin New Hampshire. DG isdigtinct from traditiona power plantsin
that it is often owned and operated by end users, not by large energy companies.

Administrative Complexity — Low. Emisson standardsfor DG are established in a
traditiona rulemaking process with which arr regulators are familiar. Whilethereisa
congderable amount of datato review in determining the appropriate leve of the
gandard, once it is established, the standard can remain in place for a Significant period
with minima review to determine whether it needsto be revisited. Further, future
rulemakings will benefit greetly from the work done in the first severd rulemakings
(Texas, New Hampshire, Cdiforniaand the RAP Modd Rule). Thiswill make future
rulemakings less labor intensive for both regulators and interested parties.

%5 Note that the model DG Emissions recently released by the Regulatory Assistance Project cites asthe
goals of the rule: “to regul ate the emissions of certain pollutants from smaller-scal e electric generating
units... and reduce the regulatory and administrative requirements for siting units that are affected by this
rule.” See: Model Regulations for the Output of Specified Air Emissions from Smaller Scale Electric
Generating Resources, Public Review Draft, November 2001, the Regulatory Assistance Project, at
WWW.rapmaine.org.
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An important benefit of the technology certification isthat it reduces the adminigtretive
burden on both air regulators and the regulated sector, as the demonstration of technology
compliance is done once for each technology, and not once for each ingtallation.

Feasibility — The establishment of emisson standards and certification for DG is highly
feasble. Becauseindudtriesin the U.S. are familiar with emisson standards and
certification processes, there is not likely to be controversy over whether the standards
will be effective or whether ar regulators have the authority to establish them. The
controversy will be over the leve of the sandards. This controversy can be quite hested,
because in many dates the process will signad an end to a permitting exemption enjoyed
by some sizes and types of dlectric generators. The more stringent the standards
proposed, the more heated the controversy islikely to be. (Seethe discussion of “Key
Issues’ below.)

Input to Program Development — The rulemaking processesin Texas, New Hampshire
and Cdliforniaincluded stakeholders such as DG technology manufacturers,

environmenta groups and regulators. Although meetings and technica sessons were
publicized, there was dmost no input from the public.

Program Assessment

Costs and Benefits — None of the states adopting DG emission sandards or certification
programs have ca culated the expected costs or benefits of therule. Thisisnot

surprising, asthe task would entail a number of complex assumptions about technology
adoption under different regulatory scenarios, market prices and DG operation patterns.

In the case of DG emission standards, both costs and benefits depend on where the
gtandard is set and the extent to which market prices drive adoption and operation of DG.
More gringent standards will impose greater costs on consumers, as they will have to buy
cleaner — and thus more expensive — generators.®® These cleaner generators will provide
the benefit of reduced air emissions. Thefirg difficulty hereisin establishing cost and
emissions basdines— how much DG and what kind of DG isingdled in a“busness as
usud” scenario?

The second difficulty comesin predicting market prices and how owners of DG will
operate the unitsin response to those prices. Where prices are more volatile (or
persstently high, asin aregion short on supply), one would expect DG to be operated
more hours per year than in other regions. (One would aso expect more DG unitsto be
indalled amid volatile prices than dsawhere)) Thus, even where the fleet of DG is
known with some certainty, the operation of that fleet is arather complicated modeling
question.

One effort has been made to modd emission reductions from DG sandards. The Natura
Resources Defense Council (NRDC) developed a model to address this question and has

0 Whileit isnot true for all power plants that cleaner is more expensive, this rule holds true for the market-
ready DG technologies. Diesel- and natural gas-fired internal combustion engines are the lowest-cost and
highest-emitting units available. Microturbines are more expensive but cleaner, and fuel cellsand
renewabl e resources are the most expensive and cleanest.
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done severd preliminary modd runs. NRDC released draft results early in 2001 (See
discusson below, under “Emisson Reduction Potentiad by Pollutant.”)

One clear issue regarding DG standards is that certification programs reduce
administrative costs for both regulators and applicants A fairly accurate assessment of
the savings (benefits) from certification programs could be made by caculating the

average costs of asingle permitting process to both regulators and the gpplicant. One
could then amply apply this cost figure to the various projections of new DG ingdlations

in agiven region to generate arange of total savings. Again, adifficulty here would

comein factoring in theimpact of the certification program itself on DG market

penetration, aslower adminigrative costs would increase ingalation numbers somewhat.
Thiswould have to be done with an informed assumption about the sengtivity of the
technology adoption decision to adminigtrative costs.

Emission Reduction Potential by Pollutant — As noted, only one study, by NRDC, has
attempted to quantify emission reductions from DG standards. Using their Digtributed
Resources Emissons Mode (DREM), NRDC modeled dectric industry emissions under
three scenarios. The firgt scenario (caled “business as usud”) assumes no policy
intervention and calculates DG market penetration and emissions based on the costs of
each technology.®” The second two scenarios assume progressive implementation of two
DG emissons sandards nationdly between 2001 and 2006. One scenario is based on a
sngle slandard, and the other, on athree-tiered standard. The level of these standardsis
loosaly based on the standards adopted in Texas and under consideration in Cdifornia
and the Northeast.

These figures represent nationwide emission reductions in the year 2015. For each DG
emission standard scenario modeled, reductions are calculated from the “business as
usud” scenario. The range of reductions shown reflects different assumptions about
electricity prices and what generating units are displaced by DG.

Table4: NRDC Draft Resultsfrom DG Standard Modeling

Standards NOy SO, CO; PM
(kTons) (kTons) | (MTons) (kTons)

Single Standard 78-313 18-181 7-29 2-8

Three-Tiered 78-297 18-155 7-23 2-8

Program Evaluation — No DG emission standards have been evaluated yet.

Key Issues

As noted, most of the controversy in establishing DG emission dandardsis likely to
revolve around the levd of the sandard. Some dtate regulators (such asthosein
Cdifornia) are focused on establishing standards cons stent with those facing anew
combined-cycle gas turbine (CCCT) with Sdlective Catdytic Reduction (SCR) controls.

" The DREM model uses the market penetration function from the Department of Energy’ s National
Energy Modeling System (NEMS).
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These plants are currently being permitted with NOx limitsin the range of 0.10 I/MWh
to 0.05 Ib/MWh acrossthe U.S. It isunlikely that the reciprocating engine technologies
(diesdl and natural gas fuded) could achieve NOX rates at the low end of thisrangein the
foreseeable future. Microturbines may be able to achieve such NOx rates with additiond
emission reductions and aggressive use of byproduct heat. All fud cdll technologies
currently have NOx rates well below the range of new CCCTs.

The NOx standards adopted in Texas and proposed in Cdiforniaand by RAP are shown
in the table below.

Table5. Selected NOx Standardsfor DG (Ib/MWh)

NOx Standard Current 2003 2005 2006 2009
Texasrule 0.47 no change 0.14 no change no change
Cdliforniadraft rule none 0.5 0.07 no change no change
RAP mode rule none 0.5-0.47 no change 0.3-0.27 0.15-0.07

Sources of Information

At www.rapmaine.org, see. Model Regulations for the Output of Specified Air Emissions
from Smaller-Scale Electric Generating Resources.

At http://www.arb.ca.gov/regact/dg01/dg01.htm, see: Proposed Regulation Order:
Establish a Distributed Generation Certification Program and related documents.

See Lentsand Allison, Can We Have Our Cake and Eat It Too? Creating Distributed
Generation Technology to Improve Air Quality. Prepared for the Energy Foundation,
December 2000, Grant No. G-0001-05083.

New Hampshire’ s NOx Emissions Reductions Fund program is contained in Env-A 3700,
available at http://www.des.state.nh.us/ard/prpsdrul.htm.

3.6 Information Disclosure

Program Description

Program Vehicle— Electricity suppliers are required to provide information on fud type
and emissions to dectricity consumersto facilitate informed customer choice of

electricity supplier. The environmenta information must be provided in a standardized
format and didtributed to customers through such mechanisms as bill inserts, advertisng
materias, and customer contracts.

Geographic Scope— Existing disclosure policies are state mechanisms, gpplicable
datewide. States with disclosure requirements include the following statesin the OTC
region: CT, ME, MD, MA, NJ, NY, and RI.>® NH iswaiting for the NHPUC to issue
rules.

%8 Other states with disclosure policiesinclude CA, IL, NV, NM, OH, OR, and TX.
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Enabling Authority — Sate legidature.

Program Duration — On-going. Disclosure requirements take effect in 1999 and later
years.

Program Goal — Provide dectricity consumers with information in a consstent format
that will permit them to take into account factors, including the environmentd attributes
of dectricity supply, in selecting an dectricity supplier.

Program Implementation

Implementing Agencies— Generdly the public utilities commission develops
regulations to implement the statutory requirement for information disclosure. Ina
number of states, the public utilities commission consulted extensively with other State
agencies such as the environmenta protection agency, in developing the regulations.

Organization Providing Service— Electricity suppliers are required to provide
information disclosure labels to prospective and current customers.

Administrative Complexity — Low. Providing an information disclosure labd to
customersis not complex. Once a company has developed its information disclosure
labd, it isardatively smple matter to update the labd as required on a quarterly or
longer bass. Thereis Sgnificant adminidrative complexity with establishing ardiable
and accurate source of data for the information disclosure labels (See GIS discussion
under Key Issues).

Feasibility — High. Theearly years of establishing information disclosure requirements
and regulations reveded sgnificant opposition to mandatory disclosure for dl eectric
suppliers. However, information disclosure is now awidely accepted component of
eectricity restructuring efforts, and there are now a sufficient number of stateswith
information disclosure requirements that states seeking to establish Smilar requirements
should not encounter significant opposition and can benefit from lessons learned in other
dates. While disclosure emerged as a policy rdated to dectric industry restructuring,
electric industry restructuring is not a prerequisite for information disclosure. Perhagps
the most daunting feesibility issue relates to the development of areliable and accurate
source of data (see GIS discussion under Key 1ssues).

Input to Program — Different states have followed different processesin developing
information disclosure regulaions. In New England, there was an extensive regiond
coordination effort among public utility commissions and other stakeholdersin
developing information disclosure regulations. In particular, sakeholdersin the region
participated in a professondly facilitated multi-month process for developing mode
disclosure regulations. The collaborative process included environmenta and utility
regulators, eectric utilities, dectricity suppliers, generators, public interest groups and
other stakeholders. The Regulatory Assistance Project (RAP) provided technica
assgtance in developing proposed model regulations (See RAP report listed in
Information Sources, below). Subsequently, staff from the six utility commissonsin the
region issued mode regulations designed to serve as the bagis for informetion disclosure
proceedingsin each of the sx New England sates.
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Following issuance of the model regulations, individua states undertook regulatory
proceedings in compliance with individua state requirements for regulatory proceedings.
Each gtate followed its required practices for regulatory proceedingsin circulating
proposals, and accepting and responding to comments from the public and stakeholders.

Program Assessment

Costs and Benefits— (budget levels, sources and types of funding, environmenta and
public hedth benefits). There isincreasing evidence that many dectricity consumers
would like to support low emission eectricity resources. Informeation disclosureis one
method for enabling consumers to exert some market pressure for the use of low emisson
resources. While compliance with information disclosure requirements entails some cog,
there isno indication to date that the costs are large on a per kilowatthour basis.

Emisson Reduction Potential by Pollutant — (annua and program lifetime). Low.
Theimpact of information disclosure policies on the overdl environmenta footprint of
the electric indudtry islikely to be low. The effectiveness of these policiesin reducing air
emissions from the industry and creating demend for new low emissions resources will
depend on factors such as the total demand for low-emisson dectricity sources rdeive
to the availability of exising low emisson resources, the interaction of this policy with
other policies such as renewable portfolio standards, and the interaction of this policy
with eectricity suppliers marketing efforts.

While information disclosure provides abasis for comparison of different suppliers
offerings, the palicy is unlikdly to have much of an incrementa impact on the
environmenta footprint of the industry beyond what would occur to comply with
renewable portfolio standards, and through marketing products to consumers who are
interested in purchasing “ green power”.

Program Evaluation — (available results and assessments). A recent study by the
Nationd Renewable Energy Laboratory and the Lawrence Berkeley Nationa

L aboratories concludes that customer-driven markets for renewable energy are unlikely
to remove the need for specific policies to increase the penetration of renewable energy
resourcesin the eectricity mix. The report states that market smulations suggest that 10-
20 percent of customers will choose * green power” when given an opportunity to do so;
however, actud market data shows that only about one percent of customers actualy
have chosen “green power” given the opportunity.

Key Issues

There are multiple key issuesin the development of information disclosure regulations.
Theseissuesinclude:

Application of requirements to standard offer supply as well as competitive
supply.

Finding a source of accurate data that avoids double counting and isreliable.

Treatment of imports from other regions.
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Perhaps the most important issue pertains to the source of data upon which the
information disclosure will be based. In order for information disclosure to be
meaningful, there must be a single data source that is accurate and verifidble. Thisissue
has been particularly complex in New England since the New England control region
comprises Sx dates. The Generation Information System (GIS) under development at
NEPOOL would provide the informationa basis for a New England wide source of data
for compliance with information disclosure requirementsin New England dates. The
GIS being contemplated would “tag” al kWhs generated, and enable resource attributes
to be sold separately from kWhs of dectricity.

This GIS has been under development for severd yearsin New England. The effort
began severa years when public utility regulators approached 1SO New England about
creating an information system that would underlie avariety of sate policiesincluding
disclosure, RPS, and emissions performance standards. Subsequently a small working
group was created that included representatives of utility commissons, environmenta
regulatory agencies, |ISO New England, and NEPOOL Participants. That group met
regularly over nearly ayear to identify the information needs for compliance with state
policies, what information would be available through 1SO New England’ s market
Settlement system, and to reach agreement on the components of a GIS.

One of the most contentious issues was whether to use a“tracking system” where
attributes of generation from a specific generating unit would be sold with kilowatthours
of generation from that generating unit. The dternative wasto use a“tagging system”
where the attributes of generation could be sold separately from the kilowatthours of
generation. Despite the strong commitment of both economic regulators and
environmenta regulators to the use of atracking system, the current GIS for New
England is based on atagging agpproach. This concession on the part of state regulators
was driven primarily by the necessity of moving beyond the stdemate between regulators
and NEPOOL Participants on thisissue. Recently, 1ISO New England identified the GIS
as abest practicein comments to FERC pertaining to Northeast Regiond Transmission
Organization.

To date ensuring a consistent and reliable source of data to comply with disclosure
requirementsin New Y ork has not presented to coordination issues that New England has
faced because the state is itself a control region. The New Jersey Department of
Environmental Protection has been a strong proponent of atracking based information
system for implementation in New Jersey and other states in the PIM control region. The
development of aGISin PIM isjust beginning, with a GIS Users Group Meeting
scheduled during November, 2001 in PIM. Coordination issues will become incresangly
prominent given FERC' s push for a three-region Regiona Transmisson Organization.

There are anumber of related efforts to assist consumers in making decisions about
electricity supply. For example, the Green-e program of the Center for Resource
Solutions certifies renewable dectricity products that meet the environmenta and
consumer protection standards established by the Program. The Program aso requires
that electricity providers disclose information about their product to their cusomersina
standardized format. These efforts are intended to identify certain resources that meet a
defined sandard of environmentd qudity. The Sugtainable Energy Development
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Authority in Audtrdia requires that 60% of green power sold must be from new resources
by the end of 1999 in order to use their state-sanctioned logo.

Sources of Information
Individua gate public utility commission websites.
New Jersey: www.bpu.state.nj.us

Mane www.state.me.usmpuc/

Massachusetts:  http://mwww.state. ma.us/dpu/index.htm

http:/Mmww.rapmaine.org/disclose.html. Reports at thiswebsiteinclude: Information
Disclosure and Labeling for Electricity Sdes. Summary for State Legidaures. (From
RAP s Consumer Information Disclosure Series, Nationd Council on Competition and
the Electric Industry, April 1999).

Forecagting the Growth of Green Power Marketsin the US. Ryan Wiser, Mark Bolinger,
Ed Holt, Blair Swezey, Lawrence Berkeley National Laboratory, National Renewable
Energy Laboratory, October 2001. Available at:
http://www.eren.doe.gov/greenpower/pdf/30101. pdf

American Solar Energy Society: Information Disclosure position paper available at
http:/AMmwww.ases.org/sol argui de/discl osure.html

Green-e program: http://www.green-e.org

EPA’s Emissons and Generation Resource Integrated Database is a useful source of data
to integrate into information disclosure requirements and compliance:
http:/AMww.epa.gov/armarkets'egrid/index.html
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lIl. Calculating Comparative Emission Reduction
Potentials

The OTC requested, as part of this project, that Synapse compare the potential emissions
reductions from avariety of policies and programs affecting the dectric industry. For
this survey, we provide a comparison of potential annual emissions reductions from
implementation of specific policies. To provide acommon point of comparison for each
program reviewed, we estimate potentia emission reductions associated with
implementation of that program throughout dl the sates in the Ozone Trangport Region
in the year 2005. Our estimated emissions reductions represent the difference between
our estimates of potentia emissonsin 2005 with and without implementation of the
policy. Without such assumptions to normdize the estimates, comparison of different
programs becomes lessinformative, as differencesin potentid emission reductions could
be due to one or severa factors such as program details or funding level, area of
implementation, and time period of implementation.

In this section, we explain our methods and assumptions for devel oping estimates that
illugtrate the magnitude of potential emission reductions associated with the
implementation of selected policies described in this report. These estimates provide one
of saverd toolsto usein identifying policies that are promising for their potential
environmenta benefits and are worthy of further study. However, these estimates are
intended only for comparative purposes; they are not based on detailed modding of these
policies or regiond plant digpatch. This section first explains our genera method for
edimating emission reductions from programs. The generd explanation isfollowed by a
more specific discussion pertaining to each program assessed. Findly we provide some
generd observations on potentid emission reductions from palicies.

One of the main chalenges in developing these estimatesisidentifying smplifying
assumptions that permit meaningful comparison across what in some ingances are very
different programs. For example, some of the policies and programs affect the quantity
of eectricity consumed (energy efficiency), some of the policies and programs seek to
address generation resource mix (renewable portfolio standards, and state purchasing
requirements), some of the programs are targeted directly to reducing emissons from
specific or al generation resources (e.g. output based standards for certain generating
plants, or alocation of emission dlowances). Further, some of the policies address
wholesale generation, while others affect retaill consumption. Comparison is further
complicated by the fact that emission characteristics of the dectric systlem vary
geographicaly both within an eectrical control region and between dectrica control
regions. Emisson characteristics dso vary from season to season.

The results of our emisson reduction potentia calculations are shown in Table 6, below.
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Table 6. Ranges of Potential 2005 Emission Reductions from Policies Reviewed

(tons)?
SO, (tons) NOx (tons) CO, (tons)
Policy Low High Low High Low High

Energy Efficiency 70 56,700 700 23,700 5,760,000 | 12,100,000
L oad Response (141) 843 (1412) (2402) (39,000) 86,300
Renewable Portfolio 64 23,700 (400) 7,700 3,870,000 6,740,000
Standard
Purchasing Requirements 22 14,700 190 6,120 1,350,000 3,130,000
Emission Performance (42,000) 607,000 | 70,000 270,000| (31,300,000) | (4,530,000)
Standard
Output-Based Standards 901,000' | 1,308000' | 215000 | 310,000 17,500,000 [ 26,300,000
for High-Emitting Sources”
Cap & Trade Program with 900,000 | 1,304,000 | 228000| 328,000 40,000,000°
Output based Allocation®
TitlelV, Phasell SO, & 681,000 143,000 No
OTRNOx 5-month budget reductions
program
Waxman/Jeffords Bill® 1,690,000 478,000 40,300,000

2Figuresin parentheses indicate potential increasesin emissions. Emission reductions are not calculated for some
programs discussed in thisreport. See Section I11-2, below for adiscussion of emission reduction calculationsfor al
programs.

® These figures represent an extrapolation of the Massachusetts rule at 310 CMR 7.29 program to the entire OTR.
Reduction requirements are detailed in Section I11-2 below. We assume all plants 100 MW and greater are affected;
limited trading is allowed for NO, compliance; and offsite reductions are allowed for CO, compliance.

¢ These figures represent extrapolation of a program similar to New Hampshire bill RSA 125-Ototheentire OTR.
Reduction requirements are detailed in Section I11-2 below. We assume all fossil-fired seamunits25 MW and greater
are affected, and sources can comply with NO, and SO, limitsby purchasing NOx Budget and Acid Rain allowances.

4 Thisfigure applies only to the summer ozone season; it represents the reductions achieved by the declining cap on
summer emissions between 1998 and 2003.

® These figures represent the OTR reductions that would be achieved by enactment of aFederd multi-pollutant bill
similar to the Waxman/Jeffords bill (HR 1256/S556). Reduction requirements of this bill are discussed in the
paragraph below. Note that whilethisbill appliesonly to power plants older than 30 years, the cal cul ations here apply
the percentage reductions to all fossil-fired steam plantsin the OTR.

f Average emission rates for sources affected by these policies are contained in Tables 11 and 12. Average emission
rates are lower for sources greater than 25 MW than they are for sources greater than 100 MW.

9The NH DES has provided this estimate of the potential emission reductions from OTC wide implementation of a
policy to reduce utility sector emissionsto 1990 levels. Synapse Energy Economics has not independently verified this
calculation, but weincludeit for illustrative purposes.

For comparison, we have included an estimate of the impact of a Federa multi- pollutant
bill onthe OTR. To caculate these numbers, we have assumed that a variation of the
Waxmar/Jeffords bill (HR 1256/S556) is enacted. Targeting power plants older than 30
years, thisbill would reduce SO, emissons (from these plants) by 75 percent below the
levels of Phase |1 of the Acid Rain Program. It would reduce NOy emissons from these
plants by 75 percent below 1997 levels, and reduce their CO, emissonsto 1990 levels.
All reductions would have to be achieved by 2007. The numbersin Table 6 are the
reductions that would be achieved if these requirements were gpplied to power plantsin
the OTR.
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The following figures represent our estimates of potentia emisson reduction from

implementation of specific policiesin graphic format.

Figure 1. Potential 2005 SO, Emission Reductions Due to | mplementation of

Policies on Stand-alone Basis
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Figure 2. Potential 2005 NOx Emission Reductions Due to Implementation of

Policieson Stand-alone Basis
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Figure 3. Potential 2005 CO, Emission Reductions Dueto I mplementation of
Policies on Stand-alone Basis
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Note 1: The graph does not show a potential emission reduction for the EPS program because our
estimates do not show a potential CO, emissions reductions fromthe EPSat the level proposed in the
program reviewed.

Note 2: The estimate of the potential CO, emissions reductions for the Multi-pollutant Output Based Cap
and Trade programwas provided by the NH DES; Synapse Energy Economics has not independently
verified this estimate. We have included it for illustrative purposes.

Table 7 presents a summary of the assumptions we used in developing our estimates of
potentia emission reductions. More detailed descriptions of those assumptions are
provided in the text below the table. It isimportant to note that these illustrative
estimates are highly dependent on the assumptions that we have used. However, we
believe we have chosen reasonable assumptions, and discuss these assumptions in our
description of generad method, and program: specific estimates, below.

Clean Power and Energy Efficiency Survey Page 72



Table 7. Assumptions Used in Developing Estimates of Potential Emission

Reductions

Policy

Main Assumptions

Energy Efficiency

SBC charge: $3/MWh of retail sales

Efficiency cost: $23/MWh savings

Three years of program implementation (i.e., 2003-2005)
Low case: avoid CCCT emissions

High case: avoid system annual marginal emissions

L oad Response

5% peak load reduction in 50 hours
2/3 of load responseis diesel DG
L oad response displaces CC plant

Low case: low DG emissions associated with DG emissions standards, and
turnover in DG stock

High case: high emissions from diesel DG

Renewable Portfolio
Standard

RPS = 2% of OTR energy sales, based on Massachusetts RPS with ramp up
to 2% by 2005

10% of RPS met with biomass emitting NOx at 1.75 Ib/MWh
Low case: avoid CC plant emissions
High case: avoid system annual marginal emissions

Purchasing Requirement

10% renewable purchase requirement

50% of purchase requirement met with new renewables

Salesto state agencies are 14% of retail salesin each state

No high emissions biomass (Note: this assumption being reviewed)
Low case: avoid CC plant emissions

High case: avoid system annual marginal emissions

Emission Performance
Standard

EPS from NESCAUM modd rule

Low case: New gas capacity operates at 70% capacity factor; 35,000 MW
of new gas capacity in NEPOOL, NY, and PIM; 10% reduction in SO2 and
NOx emission rates at existing plants

High case: load growth met by new CC plants, no emission reductions at

existing plants.

Output Based Standards for
High Emission Sources

Emission standardsfor NOx, SO2, and CO2 from MA 310 CMR 7.29
Standards applied to all sourceslarger than 100 MW
Annual regional emission rate for affected resources from EGRID 2000

Low case: existing plants reduce operation due to entry of new gas capacity
operating at 70% capacity factor.
High case: existing plants continue to operate asin 1998.
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Policy Main Assumptions

Cap & Trade Program with | Emission capsfor NOy, SO,, & CO, from NH RSA 125-O
Output based Allocation Caps for NOy and SO,applied to all sources larger than 25 MW
for High Emission Sources Annual 1998 regional emissions for affected resources from EGRID 2000

operating at 70% capacity factor
High case: existing plants continue to operate asin 1998
Calculation of the CO, emission reduction potential provided by the NH

DES
TitlelV, Phasell SO, & Emission capsfor NO, from OTC; for SO, from EPA
OTR NOx summer Caps applied to all sources larger than 15 MW for NO,; 25 MW for SO,

emission reduction Seasonal 1998 regional emissions for affected resources from EGRID 2000

estimate
Emission cap based on reducing regional seasonal emissions from affected
sources to 143,000 tons for NO,; 1,351,275 tons for SO,
1. General Method
Overview

To provide acommon point of comparison for each program reviewed, we estimate
potentia emission reductions associated with implementation of that program throughout
dl the satesin the Ozone Trangport Region in the year 2005. The key factorsin our
estimate are the type of program (e.g. how it affects the dectric system), the potentia
meagnitude of the program, and the emission characteristics of the eectricity generation or
consumption affected by the program. The basic stepsin our method are described in
more detail below.

For each of the programs we first determine how the program will affect the electric
system. In broad terms energy efficiency and load response programs displace traditiona
generation resources either on an annua basis or during pesk consumption periods.
Smilarly, renewables policies displace traditional generation resources, replacing them
with renewable sources of generation. The power system emission reduction policies
reduce emissions rates from existing and new generation.

Our second step is to estimate the magnitude of the program’simpact. For programs that
displace traditiond generation (e.g. efficiency, demand response, and renewables
policies), we estimate the magnitude in annua kilowatthours of displaced eectricity. For
programs that reduce emission rates of traditiona generation resources, we estimate the
magnitude in an emisson rate (IbsMWh).

For dl programs the estimates of magnitude are based on a generic program design for al
gates in the Ozone Trangport region rather than looking at state- specific program
designs. Where only one state isimplementing a policy or program, the generic design
reflects the actua program design in that state. Where more than one sate is

Low case: existing plants reduce operation due to entry of new gas capacity
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implementing a program, we identify the most aggressive program and assumeit is
implemented throughout the region (e.g. energy efficiency programs and RPS).

Finaly, for each program, we prepare ahigh and alow estimate of potentia emission
reductions. For programs that displace generation, the high and low estimates represent
different assumptions about the emission characteristics of the displaced generation. Our
high estimate is based on annua margind emission rates for each eectrica control

region in the Ozone Transport Region.>® Our low estimate is based on emission rates for
new combined cycle gas turbines and for new combustion turbines. For programs that
reduce the aggregate emission rate of exigting generation, the high and low estimates
represent different assumptions about system average emission rates or fuel specific
emisson rates. The following two sections provide more detall on our high and low
estimates.

High Estimate of Potential Emission Reductions

For our high estimate of palicies that displace generation we hold the regiond generating
mix fixed. In other words, thereis not time for new entities to enter the power generation
market, and the eectrica system must respond to demand fluctuations with existing
resources. In this context, any policy that reduces dectricity use or adds zero emisson
generation reduces operation of existing margina generating units throughout the yeer.®°

Within each eectricad control region generating units are dispatched generdly from
lowest to highest bid.** The dispatch order is, in economic terms, the regiona supply
curve. Generating units that submit low bids (generadly nuclear and hydro) are
digpatched firgt. The units that submit the highest bids (generdly smple-cycle
combustion turbines) are dispatched last. If demand is reduced in agiven hour, the
operation of basdoad and intermediate unitsis unaffected. The only unit affected isthe
margind unit in the sysem — the unit digpatched to meet the last increment of demand.
The output of this unit would be reduced.

Thus, to assess the high range of potential emission reductions, we assume that each kWh
agiven policy generates (as efficiency or zero-emisson generaion) displaces margind
generation throughout the year. We have caculated a current (2002) “annual margind
emission rate’ for New England and PIM based on fue- specific emission rates for each
region and the percent of hours over the course of ayear that a given fue type setsthe

%9 The Ozone Transport Region essentially comprises three electrical control regions, New England, New

Y ork and the PIM Interconnection. Together these control regions cover the satesin the Ozone Transport
region with the exception of Northern Virginia (which falls within Virginia Electric Power Company

control region) and western Pennsylvania.

80 The marginal unit in any particular hour is the unit dispatched to meet the last increment of demand. Of
the generators needed to meet customer demand, the “marginal unit” isthe unit with the highest bid price.

®1 The dispatch of generation resourcesin New England, New Y ork and PIM control regionsis done on the
basis of supply bids that generation resource owners submit to the control region system operators.
Generation resources are generally dispatch from lowest to highest bid; however, dispatch order is
sometimes modified to address constraints on the transmission system. For example, sometimesitis
necessary to dispatch a generation resource with a higher bid before a generation resource with alower bid
in order to operate the transmission in a safe and reliable manner.
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margind clearing pricein the different electrica control regions®? Information on the
percent of hours over the course of ayear that a given fud type sets the marginad clearing
pricein New York is not available, so we used the New England rates in our estimate.
The annuad margina emisson rates that we use for New England, New Y ork and PIM
electrical control areas are shown below.

Table8. Annual Marginal Emission Rate

Pollutant New England (Ib/MWh) | New York (Ib/MWh) PIM (Ib/MWh)
S0, 445 445 1122
NOX 179 179 475
CO, 1,263 1,263 2089

For our high estimate of potential emisson reductions from imposing output based
standards on the highest emitting fossil resources, we compare 1998 emission rates of the
affected resources with emission rates dlowed under the policy. For our high estimate of
potential emisson reductions associated with an emisson performance standard we
project system average emissions for 2005 under the assumption that new load growth is
met with new gas generation.

Low Estimate of Potential Emission Reductions

For our low estimate of policies that displace generation we do not hold the regiona
generating mix fixed; we congder the effect of different policies on new entrants.
Specificdly, we anticipate that policies that introduce various types of new generating
capacity (e.g. RPS) or demand reductions (e.g. SBC for energy efficiency) will dow
down the rate of market entry of the substantia number of new gasfired plantsthat are
currently planned or under congtruction. That is, a any point in time, there will bea
smdler anount of new gas capacity in operation, and the “displaced generation” will be

the generation that would have been produced at those gas fired plants.®®

In the Northeast, virtudly dl new plants projected to come on line during the next decade
are combined-cycle naturd gas plants. Thus, when caculating potentid emission

62 An alternative method for determining annual marginal emission rates for each control region would be

to use the PROSY M electric system modeling software. To do this, we would simulate annual electricity
generation in the region based on expected demand patterns. Then we would simulate generation assuming
that demand in all hoursistwo percent greater than in the base case. Thisincreases the operation of the
marginal unit in some hours and brings on a new marginal unit (relative to the base case) in other hours.

We would then sum total system emissions for both cases and calculate the difference. The differencein
emissions between these two scenarios divided by the difference in generation would give us the “annual
marginal” emission rate. It would be aweighted average of the marginal emission rate, reflecting the
difference in marginal emissions during peak and off-peak periods.

83 There are, of course, many subtleties to this simple view of displaced gas fired generation on amWh for
mWh basis— dealing with differencesin capacity, differencesin the timing of generation, and various
system operating constraints. These more complex effects are generally analyzed with electric system
simulation modeling. Such modeling is beyond the scope of this project.
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reductions over the long term, we use the emission rates for this type of plant. These
rates are shown in the table below.

Table9. Emission Ratesfor New Generation

Pollutant New CCCT (Ib/IMWh) New CT
NOx 0.10 0.25
SO, 0.01 0.03
Co, 800 1,450

For our low estimate of potential emission reductions associated with an emisson
performance standard we project system average emissions for 2005 under the
assumption that proposed gas capacity in each region runs a a 70% capacity factor, thus
meseting new |load growth and displacing some system average generation mix aswell.

2. Discussion of Specific Emission Reduction
Estimates

Energy Efficiency

There are many factors that will affect the emission reduction potentid of energy
efficiency programs. The most important factors are (1) the amount of investments made
in energy efficiency, (2) the amount of efficiency savings that can be achieved as aresult
of those investments, and (3) the type of power plants that are displaced as aresult of
those efficiency savings.

With regard to the first factor — the amount of investments made in energy efficiency —
we apply thelevel of SBC currently in place in Connecticut to the entire Ozone Transport
Region. We have chosen the Connecticut SBC amount because it isthe highest in the
region, and thus reflects the highest amount that has received political acceptance to date.
If alower SBC isused, then the results presented here could be scaled down linearly.
Applying the Connecticut SBC charge of $3.0/MWh to the retail dectricity sdesindl of
the OTC gtatesin 2005 would result in atotal of $1,601 million per year for energy
efficency invesments.

With regard to the second factor — the amount of efficiency savings that could be
achieved from these investments — there are many variables that could influence the
amount of savings. Program designs, program marketing techniques, choice of efficiency
measures, amount of incentive payments used to induce customer participation, delivery
methods, adminigtration costs, collaborative input, and choice of program administrator
can dl effect the amount of savings available from adollar spent on efficiency programs.
In our analysis we assume asingle cost of saved energy figure to capture these many
variables. In other words, the cost of saved energy (in ¥MWh) indicates the amount of
efficiency savings that can be achieved from a given amount of efficiency investments.
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The energy efficiency programsin Connecticut in 2000 were able to achieve program
savings for acost of $23/MWH**. Thisfigureisless than costs recently incurred in
Massachusetts ($33/MWh), but higher than costs recently incurred in Vermont
($16/MWh). For the emission reduction caculation, we assumethat al of the efficiency
investments throughout the Ozone Trangport Region could achieve savings & the costs
experienced in Connecticut in 2000. The Connecticut efficiency programs are relively
meature and have benefited from public input through the collaborative process. This cost
of saved energy is clearly achievable, and istypicd of mature efficiency programs
esawhere® Therefore, if $1,601 million isinvested throughout the OTR per year, and
saves energy at a cost of $23/MWh, there would be atotal of roughly 69,600 GWh of
efficiency savingsin the region each year.

In order to make the efficiency emission reduction potentias consstent with those of the
other policies discussed in this chapter, we need to make one more assumption about
savings Efficency measuresingaled in any one year will continue to result in savings
throughout the operating life of that measure (which is 14 years on average). Thus, the
amount of efficiency savingsin any one year will be the result of the cumulative number
of efficiency measures ingtdled over the previous years. For our purposes here, we
estimate the amount of efficiency savings, and associated emisson reductions, that would
be obtained as aresult of three years of energy efficiency investments over the period of
2003 through 2005. (Thisis consstent with our methodology for emission reduction
potential from the RPS.) After three years of indalations, the efficiency programs
assumed here would save atotal of 208,800 GWh per year.

With regard to the third factor — the type of power plants that are diplaced as aresult of
those efficiency savings— we have developed alow and a high case to indicate the
potential range, as described in the previous two sections. The low case is based on the
assumption that the efficiency savings displace only the generation from a naturd gas
combined-cycle unit, and the high case is basad on the assumption that the efficiency
savings displace generation from existing power plantsin the Ozone Transport Region.
Applying the 208,800 GWh of efficiency savingsto the low and high case emission
factors described above leads to the following results:

. potentia SO, reductions: approximately 70 to 56,700 tons;
. potential NOx reductions: approximately 700 to 23,700 tons; and
- potential CO, reductions. approximately 5.76 to 12.10 million tons.

64 1t isimportant not to compare or confuse the cost of saved energy (in $/MWh) with the SBC amount
(alsoin $/MWh). The denominator in the cost of saved energy refers to the amount of efficiency savings.
The denominator in the SBC refersto the total retail electricity sales. The former isanindication of how
much efficiency can be achieved from a given investment. The latter is simply an measure of how much
revenues can be generated to support energy efficiency activities.

% For example, from 1990 through 1998 energy efficiency programsin California have resulted in roughly
$3 billion in net benefits, at an average cost of saved energy of $25/MWh. See Natural Resources Defense
Council, Energy Efficiency Leadership in a Crisis: How California Is Winning, August 2001.

Clean Power and Energy Efficiency Survey Page 78



Factors That Will Influence Emission Reduction Potential

Here we provide alittle more detail on the factors that will most influence the emisson
reduction potentia of energy efficiency programs.

Funding for efficiency initiatives. All sebeng equa, more funding will lead to more
efficiency savings and more emission reductions.

Choice of efficiency measures. Different types of dectricity end-uses have different
electricity demands, and thus different potentia for efficiency savings. Those measures
that operate frequently throughout the day and the year will tend to offer greater savings
and greater emission reduction potentia than those that operate less frequertly. In
addition, measures that represent a large portion of the total ectricity demand aso
provide greater potentia for savings and emission reductions. Examples of end-use types
with rdaively high emisson reduction potentid are: lighting, air conditioning, water
heating, space hegting and refrigeration.

Peak savings versus energy savings. Some efficiency programs are designed to save
energy throughout the day and throughout the year, while others are designed to save
energy only during peek periods or to shift energy demand from peak to off-peak periods.
The advantage of “peak-clipping” or “peak-shifting” programsis that they tend to save
energy when it is most cost-effective to do so, and they offer the potentid to defer the
congtruction of new power plants that are needed to serve pesk loads. However, these
programs might save very little, if any, energy (in MWh) overdl because they missthe
opportunities for reducing demand during the many off-peak hours of the year. In
genera, those programs that save the most amount of energy throughout the year are
more likely to aso achieve the greatest amount of emission reductions.

Financial incentivesto customers. Many efficiency programs offer financia incentives
(e.g., rebates) for customers to purchase and indd| efficiency messures. Thesefinancid
incentives are often required to overcome the many market barriers that inhibit customers
from investing in energy efficiency measures on their own. Significant financid

incentives are often necessary to achieve subgtantid efficiency savings. However, it is
important to avoid paying more than necessary to achieve customer participation, in order
to be able to make the greatest use of avallable funds. Efficiency programs will achieve
the most energy savings, and thus the most reductionsin emissons, if they strike the
appropriate balance between mativating cusomers with financid incentives and keeping
those incentives as smdl as possible.

Choice of program administrator. As described in Section 1.4, dectric utilitieshave a
powerful financid incentive to promote eectricity sdes, and afinancid disncentive to
achieve efficiency savings. Efficiency programs are likely to be more successful in

saving energy, and thus reducing emissons, if they are administered by an entity that
does not have afinancia interest in eectricity sdes, and in fact has the reduction of
eectricity demand asits core misson. In addition, independent efficiency adminidrators
do not require shareholder incentivesin order to implement successful programs, thus
alowing more funds to be directed towards saving energy.
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Accounting for the environmental benefits of energy efficiency. Energy efficiency
programs are screened and prioritized using cost-benefit tests. If those tests were to
properly account for the environmenta benefits of efficiency programs, then the
efficiency program adminigtrators might place greater emphasis on those efficiency
measures and programs that result in reduced air emissions. If the environmenta benefits
of energy efficiency programs were properly accounted for it may be possible to obtain
politica support for increased funding of energy efficiency programs, which would result
in gregter ar emisson reductions.

Load Response

We have performed an estimate of potentiad emissions impact associated with an
economic |load response program.®® To arrive at the estimate, we assume economic load
response reduces peak |oad by five percent for fifty hoursin ayear. We gpplied this
assumption to the National Electric Reliability Council’s projection of peak load in the
three eectrica contral regions for 2005. The assumption of fifty hours per year may be
low for the year 2005, but we base the estimate on results of economic load response
programsin summer 2001. The environmenta impacts of the economic load response
programs will depend on a number of factorsincluding what resources are dlowed to
participate in economic load response programs (e.g. New Y ork prohibits diesdsin
economic load response), what the emission characteristics of those resources are, and
what type of generation they are displacing.

For our estimates, we assumed that 2/3 of the load response would come from diesdl
generation. Thisassumption isbased on 1SO New England’ s projection in early 2001
that 2/3 of the load response in their programs would be from customer- Sted generation
and based on our understanding that most customer-sted generation is currently diesdl
generation.®’” Further, we assume that the load response displaces a new combined cycle
turbine to reflect that load response, with its anticipated impact on peak prices, will affect
new entry into wholesale dectricity markets. Our high estimate reflects an assumption of
high emissons from digtributed generation. Our low estimate reflects some improvement
in the emissions profile of digtributed generation due to emission standards and reliance
on lower emitting distributed generation.

SBC Renewables
Thear-quality benefits of arenewables SBC program are difficult to quantify without
extendve, sate-specific research. The area that needs the most research isthe state’s

%8 Asnoted in Section 2, 1SO New England has projected emissions impacts associated with its “reserves’
load response program. We have not reviewed the model or mo deling assumptions that 1SO New England
used. We do note, however, that an accurate estimate of potential emission reductions would have to
estimate emissions from the operation of customer site generation. 1SO New England’ s estimate of
emission reductions |ooks only at avoided emissions from large central generating stations, but not at
emissions from customer site generation, which would offset the estimated emission reductions to some
degree.

7 Unfortunately, it is very difficult to get data on actual customer site generation. Although anumber of
organizations, including the Northeast States for Coordinated Air Use Management, are working to gather
such data.
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particular dlocation of funds. Mogt states strive to fund arange of technologies,
induding emerging technologies (closer to the R& D stage) and more mature ones. Thus
only a portion of the money distributed goesto projects that provide near-term ar qudity
benefits.

We do not caculate potential reductions from arenewables SBC here, however, with
targeted research a state could estimate emission reductions from projects receiving SBC
funds. This could be done by obtaining operating data from the projects (or estimating
these data), and multiplying kWhs generated by a system margind emisson rae.
However, where other subsidies and incentives are available, regulators should take care
in concluding that SBC funds are solely responsible for emisson reductions. To use the
methodology laid out here and claim that the SBC “resulted in” or “achieved” the
emisson reductions would probably be mideading — especidly in the presence of an

RPS. A caculation of the cost of emission reductions based only on SBC costs would be
equally mideading. Phrases such as “the SBC contributed to” would be more

appropriate.

Renewable Portfolio Standards

Asdiscussed in Section 2.2, there are severd challengesto cdculating potentia emisson
reductions from RPSs. Firg, it isdifficult to know what portion of the new renewable
projects developed in a state would have been devel oped absent the RPS, and thisis
especidly problematic in states that aso subsidize renewablesin other ways. Here, we
estimate an upper bound of RPS emisson reductions by assuming that al projects
developed after the establishment of the RPS are the result of the rule.

Second, many states do not explicitly require new renewable generation in the RPS;
rather, they smply set the sandard a aleve believed to be higher than the current
percentage of renewables in the Sate. In order to caculate emisson reductionsin this
gtuation, one must fird inventory the existing renewable generation in the state and then
determine the amount of new renewable generation the stlandard will produce.

We modd a case in which the specifics of the Massachusetts RPS are adopted across the
OTR. We modd the Massachusetts rule, because it is one of the more aggressve RPSs
in the country and because it explicitly requires new renewables. Asshownin Table 6,
we calculate 2005 NOx reductions in the range of —400 tonsto 7,700 tons. These
reductions result from an increase in renewable generation equa to two percent of total
regiona energy sales. The Massachusetts RPS requirement rises to four percent in 2009,
S0 potentia regiond reductions in that year would be dightly more than twice the 2005
reductions.

Thefigure“(400)” indicates a potentia increase of 400 tons per year. Thisincreaseis
due to the biomass component of the RPS. We assume that 10 percent of the RPS is met
with biomass generation, emitting NOx at an average rate of 1.75 Ib/MWh,
(Massachusetts regulators have proposed an RPS biomass NOx limit in the range of 1.5
to 2.0 Ib/MWh, and we follow the cost benefit report performed to support the
development of the rule in assuming abiomass NOXx rate of 1.75 Ib/MWh.%®) As

%8 See: Cost Analysis Report at: http://www.state.ma.us/doer/rps.
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discussed above, our low estimate of emission reductionsis based on the displacement of
generation from anew combined-cycle gas turbine with NOx controls (a NOx rate of
0.10 Ib/MWh). When this technology is assumed to be displaced, even 10-percent
compliance with biomass results in incressed emissons®® There are no increasesin SO,
or CO», because emissions of these pollutants from biomass plants are assumed to be
negligible

One important distinction regarding the RPS figuresin Table 6 rdates to exactly what is
being measured. The potentia reductions here are avoided emissons in 2005 from
regiond implementation of the Massachusetts RPS. Consstent with the Massachusetts
rule, our OTR RPSis assumed to start in 2003, requiring one percent of suppliers
portfolios to be from new renewable projects. In 2004 the requirement risesto 1.5
percent. Note that the renewable projects installed in these years would still be operating
in 2005, contributing to the emisson reductions shown in Table 6. Thus, the potentia
emisson reductions cited in 2005 are the cumulative result of an RPS requirement that
has been in effect — and increasing — since 2003.

Purchasing requirements

For the gtate renewable purchasing requirement we have estimated the emissions impacts
of a5% new renewable purchase requirement in 2005 excluding biomass. The choice of
a 5% new renewable purchase requirement is based on a recent legidatively mandated
study in the state of Massachusetts regarding the feagibility of a 10% renewable purchase
requirement.”® The study considers a 10% renewable purchase requirement, aswell asa
10% new renewable purchase requirement and concludes that the requirement to
purchase new renewables will have a subgstantidly larger beneficia impact on the
penetration of renewables. The study consders the feasihility of a continuous 10%
renewable purchase requirement between 2001 and 2010, with a gradudly increasing
proportion of that requirement coming from new renewables. In 2005, the new
renewables would satisfy 50% of the total 10% renewable purchase requirement, or 5%
of the total purchase.”

To determine the potential magnitude of the 5% purchase requirement we have assumed
that state agency purchases as a percent of total state consumption are consstent

89 Note that there are also potential net emissions from landfill gas generation— a technology included in
most RPSs. However we assume that (1) the alternative to power generation at landfillsisflaring of
byproduct gases and that (2) NOx emissions from flaring are roughly equivalent to those from generation.
Thus we assume no net NOx emissions from landfill gas generation. Again, we follow the Cost/Benefit
study performed for the Massachusetts Division of Energy Resources in thisassumption.

70« Commonwealth Renewable Energy Procurement: A Report to the General Court

on the Viahility, Effectiveness, and Cost of Minimum Renewable Energy Purchases

by State Agencies,” Executive Office of Administration and Finance (Operational Services Division)
Office of Consumer Affairs (Division of Energy Resources), Draft Report, December 2001. Final
anticipated early 2002.

1« Commonwealth Renewable Energy Procurement: A Report to the General Court

on the Viability, Effectiveness, and Cost of Minimum Renewable Energy Purchases

by State Agencies,” Executive Office of Administration and Finance (Operational Services Division)
Office of Consumer Affairs (Division of Energy Resources), Draft Report, December 2001. Final
anticipated early 2002.
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throughout the region at 14%. This percentageis based on actua datain Massachustts,
and we were unable to find a ready source of data on the totd kilowatthours of sate
agency dectricity purchases for other states in the Ozone Transport Region. Our estimate
reflects emisson reductions that would occur if the state purchasing requirement did not
overlap with any other renewable palicies such asan RPS. In other words, we assume
that the 5% new renewable requirement for state purchasesis over and above any RPS.
Whileit isunlikely that by the year 2005 dl states will impose a 5% new renewable
purchase requirement over and above any RPS, we found this assumption reasonable for
illugtrative purposes.

Aswith other programs, our high estimate reflects displaced sysem margind emissions,
while the low estimate reflects displaced emissons from a new combined cycle gas unit.

Emission Performance Standard

The potentid emission reductions from an EPS are dependent on the Sze of the region
implementing the policy. For example, if only one northeastern state established an EPS,
high-emitting generating units in the region would gill have ample marketsin which to

& ther output, and emisson reductions would likely be minima. Here, we estimate
emisson reductions from an OTR-wide EPS — an areawe bdlieve is large enough to have
aggnificant impact on the regiona generating mix. Note that emisson reductions should
not be scaled down to asmaller region in alinear way.

We useregiona average emission rates as our basdline, because the EPS regulates
suppliers portfolio average resource mix. This means that the nuclear or hydroeectric
(basdload) energy a supplier buys contributes to his compliance with the EPS by bringing
down his portfolio average emisson rate. In thisway, the EPS is different from most of
the other policies assessed here — palicies that reduce marginal generation by reducing
energy use or adding incrementa new generating capacity.

To edimate potentid EPS reductions we have congtructed high and low emissons
scenarios for OTC dectricity generation in 2005. In both scenarios, we use NERC
assumptions about load growth (1.5 percent per year in New England and PIM and 1.14
percent in New York). In both scenarios we dso start with datafrom EPA’s EGRID
database on regiond generation and emissions by plant in 1998.

In the high emisson scenario, we assume:

load growth from 1998 is met by new combined-cycle gas plants, and

there are no emisson reductions a existing plants.
In the low-emisson scenario, we assume that more new gas plants are built than in the
high-emission scenario:

between 1998 and 2005: 10,000 MW of new gas capacity is added in New
England; 10,000 MW in New York and 15,000 in PIM,"?

2 These figures for gas power plant capacity additions are rough estimates. They represent only about one
quarter of total proposed capacity additions. Note also that a substantial portion of this capacity has already
been brought on line, and that most of therest of thisis currently under construction.
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- dl the new gas plants constructed operate at a 70- percent capacity factor and that
existing (1998) plants generate the balance of the needed energy, and

- the SO, and NOy emission rates for existing plants are reduced by 10 percent each
by 2005.

Using these two scenarios, we compare 2005 emissons to emissions resulting from an
OTR-wide EPS a the levels proposed in NESCAUM’s model EPSrule.”® These
emisson raes are: 4 IbyMWh SO;, 1 Ib/MWh NOy and 1100 Ib/MWh CO,. Theresults
of thisandyss, shown in the table below, are quite useful in evaluating potential EPS
rules.

Table 10. Average Emission Rates and Estimated EPS Emission Reductions

Scenario SO, NOx CO,

High Emission 2005 Scenario
Without EPS (tons) 1,668,000 535,000 287,248,000
With EPS (tons) 1,061,000 265,000 291,779,000
Reductions (tons) 607,000 270,000 (4,531,000)

Low Emission 2005 Scenario
Without EPS (tons) 1,011,000 335,000 260,488,000
With EPS (tons) 1,061,000 265,000 291,779,000
Reductions (tons) (42,000) 70,000 (31,291,000)

Compared to the high-emission base case, the EPS would result in substantia SO, and

N Oy reductions, but would not achieve CO, reductions. In other words, emissions of CO»
are lower in the high-emission based case than alowable emissions under the proposed
EPS. Inthe low-emission base case, the EPS achieves NOy reductions but neither SO,
nor CO, reductions. CO, emissonsin the low-emission base case are over 30 thousand
tons below the EPS leve.

These resullts imply that the proposed draft EPS levels may not take into consderation
enough new (clean) gas capacity in theregion. If states plan to move ahead with EPSs,
more work needs to be done to identify EPS emisson levesthat will be meaningful in
future years. Specificdly, declining EPS levels may be needed to ensure that EPSs are
both reasonable in the near-term and effective over the longer term.

Multi-pollutant Output based standards for high emission sources
This policy would be targeted to reducing emissions from the highest polluting sourcesin
the regions. For the estimate of potential emission reductions from requiring the highest
emitting generating facilities to meet output based standards, we have reviewed the
potentia impacts of reducing emission rates from foss| fud-fired generation units larger
than 100 MW in the three dectrical control regions. Thisisasmplifying assumption
that al units greater than 100 MW would be affected by such a policy; it does not select
units of a certain vintage or units that exceed a certain emisson tonnage as a Sate policy

3 See: “Model EPS Rule’ http://www.nescaum.org/workgroups/energy.htm .
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islikely to do. However, we bdlieve this assumption serves for an illugtrative caculation.
Asnoted in section 2, we assume that this policy would be implemented in the context of
exising cap and trade programs rather than instead of cap and trade programs, thus
emissions sources that were not affected by the output based standard would continue to
have to comply with existing cgp and trade programs.

For our high estimate we assume that the fleet of affected units operating in 1998
continues to generate the same aggregate quantity of kilowatthoursin 2005 asit did in
1998. Our high estimate for SO, and NOx reflects the difference between region-specific
1998 foss|l emission rates for foss| fired facilities 100 MW and larger from EGRID and
the emission rates contained in Massachusetts' regulation 310 CMR 7.29. Our high
estimate for CO2 reflects aten percent reduction from the 1998 baseline, consistent with
the MA DEP edimate of the impact of the policy on affected sources. We chose this
approach ingead of smply comparing the required emission rate to regiona emisson
rates because the CO, emisson rate in the Massachusetts regulationsis highly specific to
the affected sources. These emission rates are shown in the following table. Thetable
aso shows the percentage reduction in emissions rates that MA DEP anticipates from
affected facilitiesin Massachusetts.

Table 11: Emission Rates Reflected in Calculationsfor Multi-pollutant Output
Based Standards— UnitsLarger than 100 MW

SO, (Ib/mWh) NOx (Ib/mWh) CO; (Ib/mWh)
New England 8.68 272 1740
New York 811 260 1670
PIM 15.76 4.64 2000
MA regulations 3.00* 150 1800
MA DEP estimated 50-75% 50% 10%

percent reduction from
historic baseline (1997-
9

* The Massachusetts regulations require that affected facilities achieve an SO, emission rate of 3lb/mWh
using a combination of on-site reductions and trading. Affected facilities must achieve an SO, emission
rate of 6lb/mwWh on-site, and may use trading to achieve reductions from 6lb/mwh to 3lb/mwh.

For our low estimate of potentia emission reductions from imposing output based
gandards on the highest emitting fossil resources, we assume that more new gas plants
are built then in the high-emission scenario, as we did for the EPS low estimate (see
above). Thisresultsin reduced operation of the fleet of affected units that operated in
1998. However, to reflect the fact that this policy would only apply to a subset of
generating facilities, unlike the EPS, we reduce the electrical output of the “affected
units’ pro ratain proportion to the reduction in output from al 1998 units that would
occur under the higher gas penetration scenario.
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Multi-pollutant Cap & Trade Program with Output based Allocation

This policy would be targeted to reducing emissions from the highest polluting sourcesin
theregions. We have prepared estimates of the potential SO, and NOy emisson
reductions from the implementation of this policy. Our estimate for this policy reflectsa
amilar method to that in the previous section; however, thereis one primary difference:
welook a unitslarger than 25 MW. Asin the previous section, thisis a smplifying
assumption that dl units greater than 25 MW would be affected by such a policy; it does
not select units of a certain vintage or units that exceed a certain emission tonnage asa
date policy islikely to do. However, we bdlieve this assumption serves for an illudrative
cdculation.

The New Hampshire DES has provided an estimate of the potential CO, emisson
reductions associated with OTR wide implementation of a policy that would require
reductions from the utility sector to 1990 emissonslevels. The New Hampshire DES
edtimate was caculated by subtracting the 1990 emissionsfor satesin the OTR from
region-wide 1998 emissons from EGRID. We have not independently verified this
cdculaion, but weincludeit for illustrative purposes. Table 12 shows the emission rates
used in our caculations.

Table 12: Emission Rates Reflected in Calculations For Multi-pollutant Cap and
Trade—UnitsLarger than 25 MW

SO, (Ib/imWh) NOX (Ib/mwWh) CO;, (Ib/imWh)
New England 8.24 2.64 N/A
New York 7.56 254 N/A
PIM 15.07 4.67 N/A
NH regulations 3.00 150 1990 levels

OTC NOx Budget Program

For the estimate of potentia emission reductions from requiring applicable facilitiesto
meet the seasond caps with trading established by the OTC NOy Budget Program, we
have reviewed the potentia impacts of reducing fossl emissonsin the three eectrica
control regions. Our estimate reflects the difference between region-wide 1998 emissons
during the ozone season for fossl fired facilities 15 MW and larger from EGRID and the
Phase Il emissons budgets. For our estimate of potential SO, emission reductions, we
subtracted the Clean Air Act Title 1V Phase |1 dlocations for OTR States from the
region-wide 1998 basdine emissons.

DG standards

Cdculating the expected costs or benefits of DG emisson programs would entall a
number of complex assumptions about technology adoption under different regulatory
scenarios, market prices and DG operation patterns. The firgt difficulty isin establishing
cost and emissions basdlines — how much DG and what kind of DG isinddled ina
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“business as usud” scenario? The second difficulty comes in predicting market prices
and how owners of DG will operate the units in response to those prices. Where prices
are more volatile (or persstently high, asin aregion short on supply), one would expect
DG to be operated more hours per year than in other regions. One would also expect
more DG unitsto beingaled amid volatile prices than dsewhere. Thus, even wherethe
fleet of DG is known with some certainty, the operation of that fleet isarather
complicated modding question.

We do not modd potential emission reductions from DG standards or certification
programs. We know of only one study that has attempted to modd this— a study released
in draft form in 2001 by the Natura Resources Defense Council. See discussionin the
Section on DG Emisson Programs.

Information disclosure

Egtimating potentid emissons reduction from an information disclosure policy would be
very difficult. Information disclosure policies were essentialy adopted as consumer
protection policies to ensure that customers had a consistent source of data available and
that such data was based on accurate information. No estimate because information
disclosurein itsdf is unlikely to produce emisson reductions over and above emisson
reductions due to green marketing and RPS.

3. General Method — Sources of Data

Sales— EIA 1999 sdles data

Demand growth rates — NERC projection of summer peak demand

Historic Generation — EGRID 2000

Future tota generation by region — NERC projection of summer pesk demand

Regional average emisson rates, average fossl emisson rates, and unit-specific emisson
ratesare dl from EGRID 2001. Regiond fud-specific emission rates for cod, oil and
gas are from EGRID 2001. The emission rate for wood waste is from Reducing
Greenhouse Gases and Air Pollution: A Menu of Harmonized Options, published by
STAPPA/ALAPCO in 1999. Emission rates for diesel generators are from Distributed
Resources and Their Emissions. Modeling the Impacts, a draft report issued by the
Natura Resources Defense Council in 2001. Emission rates for new combined cycle gas
turbines and new combustion turbines are based on air permit information.

Annud margind emisson rates for each region were cacuated based on the percent of
time thet different fuels are on the margin. For New England, thisinformation is
available from 1SO New England’s Annual Market Report, issued August 1, 2001.74 7

*1S0 New England, Annual Market Report May 2000-April 2001. August 1, 2001. Section 3— Technical
Review, pages 52-55.

S The New England market data shows hydro electric generation plants on the margin a substantial portion
of thetime. We have allocated those hours pro ratato the other types of generation capacity because the
hydro units have energy storage capability. If they wereto operate lessin any particular hour, then the
water not used would typically be used to generate electricity in afuture hour.
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For the PIM Interconnection, this information is available from the State of the Market

Report, issued June 2001.7°

Table 13: Percent of Time Specific Fuels Areon Margin

Fuel Type New England New York PIM
Coal 13 N/A 48
Natural Gas 47 N/A 18
Nuclear 2 N/A 2
Petroleum 25 N/A 31
Wood Refuse 13 N/A -
Miscellaneous 1

8 PIM Interconnection, L.L.C. Market Monitoring Unit, PIM Interconnection State of the Market Report

2000. June 2001. Page 17.
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IV. Conclusions from the Survey

In this section we present some observations and conclusions from the survey phase of
this project.

Asagenerd obsarvation, the success of certain programsis contingent upon
implementation of the program onaregiona or national basis. For example, asingle
gate implementing a renewable portfolio standard or an emissions performance standard
isnot likely to have a sgnificant impact on Sate or regiond emissons from the

eectricity indudgtry. Thisisin large part due to the regiona nature of eectricity markets.
Neverthdess, individua states implementation of these policiesis a step toward policies
that can be very effective on aregiond level. One of the factors affecting regiond
importance is whether it applies a the retail level. Regiond implementation is
particularly important for programs that gpply & retail level due to the regiona nature of
eectricity markets and eectrica control system operation. In the absence of aregiond
policy, generation resources that do not meet the requirements established in one sate's
policy can easily be sold to customersin other states; as aresult the state’ s retail policy
may not affect the operation of specific generating resources or types of generating
resources.

Regiond coordination among environmenta regulatorsin the Ozone Transport Region
will enhance the effectiveness of programs where the success of the program in achieving
emissons reductions shows a strong correlation to aregiond approach. EPSisjust one
program that works better on aregional or national basis.

Environmenta regulators should continue their efforts to integrate environmenta and
energy policy at both the State and regiond levels by working with energy agencies and
power system operators on overlapping policies and programs. Coordination among
environmenta and energy regulators has become increasingly important as
environmenta and utility (or economic) regulators pursue policies within their own
jurisdiction thet affect other policy pursuitsin other jurisdictions. For example, the push
among state and federd utility regulators for |oad response that will enhance the
competitiveness of dectricity markets has sgnificant potentia ramifications for meeting
ar quality sandards due to the potentia for increasing the operation of certain highly
polluting digtributed resources. Close coordination amnong environmenta and utility (or
economic) regulators will enhance the ability to achieve both environmenta and
economic policy goas. Further, coordination with other entities, such as 1SOs will
enhance the effectiveness of policies and ensure that power system operation isnot a
odds with state and regiond policy gods. For example, in many ingtances the system
operators decisions about the operation of the eectrica power system may hamper the
achievement of environmenta policy goas or environmentad policy could be enhanced
by understanding the details of power system operation.

Energy Efficiency

Effidency represents a“no regrets’ approach to emission reductions because it is
aworthwhile invesment in its own right. Energy efficiency programs are
designed to codt less than the costs of eectricity generation, transmisson and
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digribution. Therefore — unlike most other means of reducing air emissons—
energy efficiency can achieve emisson reductions with net negative cogs (i.e.,
€C0NoMIC savings) to society.

Thereisalarge potentid for reducing air emissons from energy efficiency
programs, at negative costs to society. Thereis an even larger potentia for
reducing air emissons from energy efficiency programs, a reatively low positive
Costs to society.

Efficency programs offer avariety of societal benefits beyond the reduction in air
emissons and the reduction of eectricity costs, including: increased eectricity
reliability, less reliance upon imported oil, reduced water, oil and gas
consumption, improved working conditions and performance in local businesses,
economic development of local businesses, and a variety of benefitsto low-
income customer's.

System benefit charges have been gpplied in nearly every ate in the Ozone
Trangport Region, and represent a politically acceptable and highly feasible

option for reducing air emissions. However, the amount and duration of the SBC
funds vary widely among states within the region. The SBCs established to date
have not set asde enough funds to develop the full potentia for cost-effective
energy efficiency in the region. Therefore, there remains alarge amount of
untapped, cost-€effective, energy efficiency that could be used to reduce emissons.

Utility-run efficiency programs can be significantly hampered by the fact that
electric utilities profits increase with higher sales and decrease with lower sdles.
Collaborative processes offer the potentia for sgnificant stakeholder input to the
design and implementation of energy efficiency programs. Independent agencies
offer the potentid to avoid the utilities financid disncentive to energy

efficiency, and to design and implement programs through an agency dedicated to
maximizing energy efficdency savings

While dectric utilities have traditiondly been responsible for their own energy
efficiency programs, there has been an increasing trend toward establishing
congstent programs across each date, increasing stakeholder input through
collaborative energy efficiency initiatives, and shifting the responghbility for

energy efficiency to independent agencies.

SBCsare usudly not gpplied to municipa eectric companies or rurd eectric
cooperatives. They are often not gpplied to gas companies, and they are never
gpplied to oil companies. These other entities represent missed opportunities that
could be tapped to achieve more energy efficiency savings and greater emisson
reductions.

Environmenta regulators need to educate legidators on the clear connection
between energy efficiency/renewable energy programs and air quality.
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Load Response Programs

Load responseis criticd to achieving efficient wholesdle markets for ectricity
and could provide some significant benefits for operation of the interconnected
bulk power system. However, load response could pose a Sgnificant challenge
for environmental regulators seeking to meet ar quaity sandardsif it causes an
increase in operation of, and emissions from, highly polluting distributed
generation.

Efforts to limit the emissions associated with load response programs can include
prohibiting the use of dirty diesd generation in economic load response, requiring
that distributed generation meet certain emission standards, and ensuring that
certain low emissions load response options are viable. Such efforts can prevent
load response from creeting a set-back in achieving environmenta policy gods
and ensure that |oad responseis a viable component in meeting economic policy
gods.

Systems Benefit Charges for Renewables:

Regulators should clearly define the purpose of arenewables SBC and target
funding accordingly. For example, the SBC could be designed to complement an
RPS, by funding less mature and higher-cost technologies. Alternaively, an SBC
could be designed to achieve maximum emission reductions by targeting the
lowest cost and lowest emitting technologies. An SBC could aso striveto
support amix of these two technology types.

State' s can track the extent to which their SBC is contributing to emisson
reductions by collecting information on the annual operation of renewable
projects that have received SBC funding.

Renewable Portfolio Standards

There are potentidly sgnificant costs associated with verifying compliance with

an RPS, as regulators must verify that retailers have purchased blocks of power
generated by renewable resources. To the extent that Sates share these costsin a
regiond information system, per-state costs will be lower.

From the perspective of air emissons, the selection technologies eigible to meet
an RPSisimportant. Biomass plants can have sgnificant NOy and CO;,
emissons, depending on the fuel source and plant operating conditions. Landfill
gas plants emit NO, however landfills without generators generdly flare by-
product gases (producing NOx), so generatorsin effect product NOy-free or very
low-NOy kWhs.

Clean Power and Energy Efficiency Survey Page 91



State and Local Purchasing Requirements

State and local purchasing requirements that focus on the purchase of renewables
that are incrementd to other policies, such as arenewable portfolio standard, can
spur the market for renewables.

State and locad purchasing requirements that focus on the purchase of new
renewables, rather than existing renewables, can provide a strong push for
renewable markets and result in emission reductions.

State and local purchasing requirements can be most effectiveif they include a
financing mechanism and/or are part of an established overdl policy god.

Emission Performance Standards

The effectiveness of an EPS in reducing regiona emissions is dependent on the
gze of the region implementing the rule. If only one state implemented an EPS,
generating companies with high-emitting units would have ample other markets to
which to sdl output, and there would be little reduction in unit utilization.

Like the RPS, there are potentialy significant costs associated with verifying EPS
compliance. If dates share these costsin aregiond information system, per-state
cogiswill be lower.

States going forward with an EPS should pay careful atention to planned capacity
additions when setting EPS levels. The sgnificant amounts of planned new
capacity are likely to bring regiond average emission rates down considerably,
potentidly rendering an EPS meaningless over the medium to long term.

Declining EPS rates may be needed to make an EPS both reasonable in the near
term and effective over the long term.

The success of EPS hinges on the existence of a central source of reliable and
consistent data, such asa GIS.

Multi-pollutant Output Based Emissions Standards for High Emission
Generation Sources

Massachusetts multi- pollutant emission standards for the oldest and dirtiest
generating sources complement, but do not replace, the state' s cap-based emission
regulation programs.

Programs that focus on achieving emissons reductions from exigting, high
emisson eectricity generation sources are very effective in reducing emissons
from the dectricity industry. Such programs are aussful tool for an individua
gtate or group of states to control emissions from a subset of large point sources
representing high rates and absolute levels of emissons, and/or to address loca
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ar quaity impacts. Such programs are consistent with competitive wholesdle
eectricity markets.

Multi- pollutant regulatory programs permit a comprehensive assessment of
compliance strategies and the likely compliance costs for an individua generation
source, and are cong stent with competitive wholesale markets and sound business
practices.

Output based emissions approaches, whether in arate-based program or in an
alocation under a cap-based program, will provide financid incentives that will
reward individua sources for improving generation efficiency, and that will
provide an economic advantage in a competitive wholesde eectricity market to
those facilities that are more efficient. Overdl increasesin the efficiency of
eectricity generation as aresult of usng output based standards and dlocations
will generate ancillary environmenta benefits such as reduction in any uncapped
ar emissons (e.g. CO2, mercury, toxics, reductionsin solid waste, reductionsin
water consumption and discharge, and others).

Environmental regulators should continue to design emission reduction programs
that focus on reducing emissons from regulated emissons sources, in addition to
supporting efforts to promote energy efficiency, renewables, and regulation of
NEW emission SOUrCes.

Multi- poIIutant Cap & Trade Program with Output Based Allocation
Cap & trade programs with output-based alocations, such as New Hampshire's,
can be more cost- effective in achieving agiven leve of Sate- or region-wide
emission reductions than rate-based programs targeting specific sources.”’

Multi- pollutant regulatory programs permit a comprehendve assessment of
compliance grategies and the likely compliance cogts for an individud generation
source, and are consistent with competitive wholesae markets and sound business
practices.

Output based emissions gpproaches in an alocation under a cap-based program
will provide financid incentives that will reward individua sources for improving
generation efficiency, and that will provide an economic advantage in a
competitive wholesde dectricity market to those facilities that are more efficient.
Overdl increasssin the efficiency of dectricity generation as aresult of usng
output based standards and alocations will generate ancillary environmenta
benefits such as reduction in any uncapped air emissions (e.g. CO2, mercury,
toxics, reductions in solid waste, reductions in water consumption and discharge,
and others).

"It isimportant to keep in mind the purpose of individual programs. For example, certain rate-based
programs are required by federal programs or state law, or are established to addressthe local air quality
impacts of specific resources aswell as broader regional impacts.
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NOx Budget Allocation

Without specific initidives (i.e., set-asdes) to include energy efficiency programs
and renewable resources in NOy budget programs, emission reductions from these
programs will result in reducing the overal cost of compliance with the NO
budget program rather than in additiondl actud emission reductions from the
electricity sector.

Output based dlowance dlocation will provide financia incentives that will
reward individua sources for improving generation efficiency, and that will
provide an economic advantage in a competitive wholesde dectricity market to
those facilities that are more efficient. Overdl increasesin the efficiency of
electricity generation as a result of using output based standards and dlocations
will generate ancillary environmenta benefits such as reduction in any uncapped
ar emissons (e.g. CO2, mercury, toxics, reductionsin solid waste, reductionsin
water consumption and discharge, and others).

Distributed Generation Programs

Environmenta regulators must take specific stepsto prevent the growth of
emissions from non-affected sources that are not included in State emissions
reductions programs, such as distributed generation.

States should adopt emissions certification processes for clean distributed
generation. Streamlined permitting creates incentives for the use of clean units
and lowers permitting costs to both consumers and regulators.

States should dso give serious congderation to emission standards for distributed
generdion that close any loopholesin state permitting rules. Part of this effort
should be the collection of information from al available sources on the
proliferation and operation of distributed generation and associated emissions.

Information Disclosure

Information disclosure in an of itsdf isnot likely to lead to emission reductions
incremental to those that are likely to occur through the operation of market
forces and the marketing of “green dectricity” to retaill consumers. Information
disclosure is an important consumer protection policy and will enhance the
success of policies such as the Renewable Portfolio Standard, and state
purchasing requirements.

The success of information disclosure hinges on the existence of a centra source
of reliable and congstent data such as a Generation Information System.
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V. Suggestions for Further Work

Criteria for Prioritizing Additional Analysis

Bdow, we identify criteriathat could be used in prioritizing policy areas for more
specific case-study analysisin the second phase of thiswork. These suggestions are not
intended to indicate that a particular program should be developed on aregiond basis by
OTC, only that it merits further study. In reviewing programs to identify promising areas
for further sudy we have emphasized quditative criteria, Snce there are not currently
readily available quantitative criteria that permit comparison across different programs.

Asdiscussed in Section 111, we developed illudtrative estimates of potentia emission
reduction from the stand- done implementation of many programs, however, the
development of other quantitative criteria must be reserved for a different sudy. Based
on these criteria, we suggest a number of different programs or program aspectsthat are
worthy of additional and more detailed review.

1. Novelty and innovation. Policiesthat have not been sudied extensvely in the
padt, that represent innovation over previous policy designs, or for which new datais
available should be preferred to those that have aready been studied extensively. In
addition, certain policy aspects that have not been previoudy considered, for example
aparticular focus on air quaity impacts, could be good candidates for more specific

study.

2. Emission reductions. Policiesthat could potentidly achieve sgnificant
emission reductions should be preferred to policies with more limited effectsin this
area. Our illugrative caculaions are intended to provide one method of comparing
potentia emissions reductions from avariety of policies on a consstent basis.

3. Feasibility. Policieswith lower adminigtrative costs and complexity, and that
are being implemented or under development are judged to be more feasible, and
should be preferred to less feasible policies.

4, Regulatory coordination. Policies that require coordination across regulatory
agencies within asingle state, within an electrical control region, or across regions,
should be preferred to those that do not. Assessment of such policies could provide
very useful lessons for future coordination. In recent years, many utility and
environmenta regulators have found a need for coordination with their regulatory
counterpartsin their state and throughout their region.

5. Regional consistency. Policiesfor which regiona consstency is crucid to
success should be preferred to those that do not. This criteriaiis particularly important
in the Ozone Trangport Region where pollutant trangport is a significant factor in
dates ability to meet air quaity sandards. Regiona coordination is aso becoming
increasingly important as Federd energy regulators at FERC seek to establish asingle
wholesale dectricity market comprisng New England, New Y ork and the Mid
Atlantic States. As dectricity markets become more fluid, and transactions occur
across gregter distances, the operation of individua generating fadilities will be
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heavily influenced by the regiond market. Findly, regiond coordinationisan
important issue as an increasing number of generating unitsin the region are
controlled by owners who own facilities throughout the regon or the nation.

6. Wide applicability of results. Experience developing certain policies will
provide useful information for the design and implementation of avariety of other
palicies. In particular, where the development of a policy has implications for the
success of other policies or is closaly linked to other palicies, its study could provide
ingghtsthat are gpplicable in other related policies.

7. Consistency with industry trends. Study of apolicy would be ussful where the
policy is on the leading edge of addressing industry trends and evolution.

Suggestions For Additional Analysis

The policies that we have reviewed in this survey could al beintegrad components of
regiond efforts to achieve environmental and energy policy gods. The Ozone Transport
Commission’s efforts to review and anadyze the programs, and to seek potential areas of
improvement and coordinated action, is consistent with regiona environmenta and
energy policy efforts. This sort of integrated gpproach that includes review of avariety
of policies, and considers potentia aress for coordination between environmental and
energy regulators, is very condstent with the goals established in the recent Climate
Change Action Plan of the New England Governors/Eastern Canadian Premiers.”
Further analysis of certain programs or program aspectsin the next phase of this project
can contribute to an integrated and coordinated approach such as that recommended in
the Climate Change Action Plan for reduction of emissions from the eectricity sector and
for increased energy efficiency.

Based on the above criteria, we make the following suggestions for possible case studies
for the second phase of this project. The policies reviewed in the next phase of this
project would not necessarily be selected by the OTC for development and
implementation on aregiond basis. The purpose of these suggestionsisto provide
options for further analyss. We present these options for additiond discussion and
refinement through case sudies. Aswe move to the second stage of the project it will be
important to determine a pecific focus and scope of the case studies so that they meet the
OTC' s needs and can be achieved within the scope of the project.

Emission reductions from energy efficiency. Review and andyss of energy efficiency
program areas with a specific focus on identifying energy efficiency programsthat have
the highest potentia emission reductions. There has been agreat ded of analyss of
energy efficiency programs over the past two decades, however, most of that andlyss
focuses on energy efficiency from an economic perspective. In most ingtances, the
energy efficiency programsfal within the purview of economic regulators (Public Utility

'8 Climate Change Action Plan 2001, New England Governors/Eastern Canadian Premiers, prepared by the
Committee on the Environment and the Northeast International Committee on Energy of the Conference of
New England Governors and Eastern Canadian Premiers, August 2001
http://www.web.net/~ccnb/publications/ CCA Pe. pdf
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Commissions) and are pursued for the economic benefits to individua customers, and
customers asawhole. Although some states have a cost benefit analysis that
incorporates environmenta criteria, those environmentd criteria usudly do not
differentiate between programs based on their potentia impact on operation of the
electricd system. Environmenta regulators are increasingly being asked to bring their
environmenta expertise to bear in activities such as determining gppropriate distribution
of Systems Benefit Charges. Further analys's, that permits a more fine tuned review of
the potentia emissions reductions associated with different types of energy efficiency
measures could be useful in informing environmenta regulators participation in energy
efficiency policy decisons.

Relevant criteriac Novelty, emisson reduction potentid, feashility.

Alternative delivery of energy efficiency services. The sae of Vermont hasinitiated a
new mechaniam for the ddlivery of energy efficiency services: the energy efficiency

utility. Also New Hampshire has developed a Pay as Y ou Save Programs (PAYS). The
Energy Efficiency Ultility is a State-wide entity that develops and implements energy
efficiency programs using funds collected from ratepayers by the ectric utilities.

Because the Energy Efficiency Utility does not dso sl dectricity it has no disincentives
to implement effective efficiency programs. Centrdized program development and
implementation permits efficiencies that are not possible when programs are developed
and implemented by multiple small and large dectric utilities. There has been afar
amount of evaluation of the success of this energy efficiency utility (in kWh savings, and
costs per kWh saved). The case study would incorporate this analysis and build upon it.
A case study of the PAY S program would review program results to date, as well as
implementation and coordination issues.

Rdevant criteriac Novelty, feasbility, emisson reduction potentid.

Generation Information Systems. A generation information system on its own will not
achieve emisson reductions. However, a generaion information system is an essentia
underpinning for effective implementation of such state policies as RPS, EPS and
disclosure (which can affect determination of compliance with state purchasing
requirements). An effective GIS can greatly fadilitate verification of compliance with
these state policies. However, the GIS requires the resolution of many complexities
including those associated with coordination of avariety of regulatory requirements and
needs. With the current FERC push for a single Northeast Regiona Transmisson
Organization, a case study on the development of the GIS for New England could enable
environmental regulators throughout the Ozone Transport Region to participate
effectively in emerging GIS discussions in the Northeast.”® Development of the GISin
New England has required sgnificant coordination among utility and environmentd
regulators, aswell aswith 1SO representatives and other affected entities.

Rdevant criteriac Regulatory coordination, regiond consistency, wide applicability,
industry trends.

9 We are using the term “Northeast” here in afashion consistent with recent FERC' s decisions. Thus
“Northeast” encompasses New England, New Y ork, and Mid-Atlantic (i.e. PIM) electrical control regions.
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Use of Renewable SBC Funds. Regulators have little direct say in what resources within
the definition of “renewable’” are developed in response to an RPS. However, they do
have sgnificant input on what resources are sponsored through alocation of SBC funds.

A case study could focus on the role of the SBC rdative to the RPS and to air-qudity
goas and could identify lessons learned about targeting SBC funds in a manner that
achieves maximum air quality benefits

Rdevant criteriac Novety, emission reduction potentid, feagbility.

Distributed generation as a load response measure. Customer Ste generation has
higoricdly served ardiability function. However, in the past couple of yearsthere has
been a strong push for economic “load response” where customers would use tools
including energy efficiency, load management, and on-Site distributed generation, to
reduce their demand from the dectricity grid at peek pricing times. This creates awhole
new context for distributed generation and poses sgnificant environmentd threet from
the possibility that customers could seek to use exigting on-Ste diesel generation for
economic rather than rdliability purposes. This case study would be particularly timely
snce many sates are considering the adoption of emissions standards for distributed
generation and there are a number of complex issues associated with understanding how
DG isoperated. The Regulatory Assstance Project has just done a comprehensive study
and modd standard and it would be important to look closely at that to see what useful
work could be done to complement it.

Rdevant criteria Industry trend, innovation, regiona coordination and consstency,
emisson reduction potentid.

Emission Performance Standards. Emission performance standards represent a new
concept in regulation that has been devel oped in response to dectric industry
restructuring, the changing roles of state regulators, and the regiond nature of the
electrica system and pollutant transport issues. While the concept is an interesting one,
our initid emisson reduction potentid estimates indicate that the policy could be more
effective if the performance standards identified in the NESCAUM mode rule were
modified. A case study could look very specificdly at the performance sandards
proposed by NESCAUM and could investigate options for the appropriate basis for an
effective EPS across the OTR.

Rdevant criteriac Industry trend, regiond coordination, emission reduction potentia,
innovation.

Multi-pollutant Output Based Approaches for High Emission Sources. Asindicated in
Section 111, palicies that reduce emissons from existing highly polluting sources have the
greatest potentia for reducing air emissons because they directly target the existing

generation sources with the largest amounts of air emissions. Massachusetts has adopted
multi- pollutant output based sandards for certain generation stations within the overal

cap and trade program in a manner that seeks to addresslocal emissonsimpacts. New
Hampshireisin the process of enacting a multi- pollutant output- based cap-and-trade
program. Connecticut has dso adopted an emissions reduction policy targeting the oldest

and dirtiest foss| fud-fired generation sources, the Connecticut policy establishesinput-

based emissions standards. A case study could look at the factors that shaped each of the
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policies so that other states could learn from experience to date. The case study could
begin the process of considering which plants would be most suited for targeted emisson
reduction policies, what types of standards would be most appropriate, and what level of
emission reduction might be achieved.

Relevant criteriac Emission reduction potential, industry trend, regiona coordination.

Allowance Allocation: Allowance dlocation methods can have a sgnificant impact on
the competitive position of different energy sourcesin a competitive eectricity market.

A case study could evauate the relative cost impact of alowance dlocation (such asan
output based dlocation) on different fuel sources and different affected sourcesin order
to consder what impact the alocation would have on overdl eectrica system dispatch

Rdevant criteriac Emission reduction potentid, industry trend, regiona consistency

Air Emissions from Distributed Generation. With electric restructuring, concern over
the emissions from smdll, digtributed generators (DG) has increased considerably, and
much work has been done over the past 18 months to assess the potentia profile and
magnitude of DG emissions. Emisson standards for DG have been adopted or proposed
in four states and the Regulatory Assistance Project has released a draft model standard.
Each of these five effortsis uniquein its gpproach to the key policy issuesinvolved. One
possible case study is acomparison of these five proceedings and their results. This

study would explore how regulators in each of the four states approached the task of
regulating emissions from DG, what interested parties contributed to the proceeding, and
the product of the proceeding. A concise summary of each rule or proposed rule could be
provided, outlining the rul€ s trestment of key issues, such as the establishment of

standards versus a technology certification process, the specifics of any emisson limits
adopted and the treatment of combined heat and power systems.

Reevant criteria Industry trend, emission reduction potentia, regulatory coordination.
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Appendix A: Detailed Matrix of Policies and Programs

DEMAND REDUCTION AND ENERGY EFFICIENCY

Organization Primary Emissions
Geographic Providing Regulatory Reduction
Program vehicle Scope Program Goal Service Program Duration Agency Potential
SBC - Efficiency | CT,DE,DC, MA, Fixed charge per KWh for Utility, Collaboration Amounts adopted for State Public Depending on the size
MD, ME, NH, NJ, efficiency programs, aiming | State/ Utility, several years (sometimes | Service/Utility of the charge (from
NY, PA,RI, VT at reducing emissions Independent secured until 2006). Commissions less than 1 mill per
across the board. efficiency agency Initiated before or asa KWh to several mills).
Encouraging companies conseguence of Potentially high.
offering servicesfor restructuring laws or
efficiency orders.
Collaboratively CT,MA, ME, NH, | Toimproveupon utility-run | Electric distribution on-going Collaborators Moderate to high
Designed DSM RI DSM with public and companies and state PSCs
technical input to design
I ndependent VT, ME, MA To improve upon utility-run | Efficiency utility, Spring 2000, on-going Legislators, State | Moderate to high
Efficiency DSM through an Municipal aggregator Energy Office,
Agency independent agency PCs
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DEMAND REDUCTION AND ENERGY EFFICIENCY, Cont’d

Primary Emissions
Geographic Organization Program Regulatory Reduction
Program vehicle scope Program Goal Providing Service Duration Agency Potential
Rate I ncentivesfor CA Encourage residential No rate increase for Starting May PUC Moderate
Energy Efficiency efficiency customers who reduce ‘01
usage
L oad Response/System NE Use load responseto meet | Individual customer load | Oneyear, with | ISONE Low
Optimization reserve requirements response (including DG) likely repeat
L oad NE, NY, PIM Encourage demand ISO load response Oneyear, with | ISONE, NY IS0, Low to negative
elasticity in wholesale program likely repest PIM 1SO

Response/Economic

electricity markets.
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LOW EMISSION GENERATION - RENEWABLES

Primary Emissions
Geographic Organization Program Regulatory Reduction
Program vehicle Scope Program Goal Providing Service Duration Agency Potential
SBC - Renewables | Many, including Reduce the up-front costs of Utilities collect fundsfor Generdly 3- State PUC or Reduction of major
CT, MA, NJ, NY, new renewable projects, distribution via state agency | 10years Energy Office pollutants due to
PA, RI. supporting long-term or third party. displacement
technology cost reductions.
Renewable Many, including Create demand for renewable Retail electricity suppliers Ongoing State PUC or Mediumhigh
Portfolio CT, ME, MA, NJ, resources to decrease air Energy Office
and PA. emissions and diversify
Standards generation resources
Stateor Local MD, NY, and many | Mandate minimum proportion State agencies or local Oneto nine Individual Medium
Purchasing cities of state or locality’ s energy governments purchasing years agencies
: supply by renewables. Foster electricity and designing
Requirements energy efficiency in state buildings
buildings
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AIR QUALITY POLICIES—POWER SYSTEM EMISSION REDUCTION

Organization Primary Emissions
Geographic Providing Program Regulatory Reduction
Program vehicle scope Program Goal Service Duration Agency Potential
Emissions CT, MA,NJ Cap and reduce emissions associated | Retail electricity Not yet developed | DEP Low to high
Performance with retail sales. suppliers
Standards
Multi-pollutant MA Reduce emissions from power Affected electric power | Emissions DEP High
Output-based plants, and address local air quality. | generators reductions
Emissions beginning 2004
Standards
Targeting High
Emission Sour ces
Multi-pollutant NH proposed Reducetotal tons of emissionsfrom | Affected electric power | Emissions NHDES High
Output Based Cap power plants. generators reductions
& Trade Program beginning 2006
Targeting High
Emission Sour ces
NOx Budget MA, NH, NJ, NY, Pollution prevention and operation | Affected electric power | 2003 on State DEP Mediunthigh
Allocation others of cleaner, more efficient energy generators
sources

DG Regulations Texas, Cdifornia, Control emissions from use of Owners of distributed | TX: June 2001 DEP Medium

CT, RAP model distributed generation in emergency | generation

rules and economic applications Others under

development

Information Many (CT, MA, Facilitate customer choice of Energy service On-going PUC Low
Disclosure MD, ME, NJ, NY, electricity sources. Disclosure of providers

RI) environmental characteristics of

power supply.
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Appendix B: STAPPA ALAPCO Multi-Pollutant Strategy Components —
Comparison of Approaches
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STAPPA/ALAPCO

Multi-Pollutant Strategy Components— Comparison of Approaches

November 29, 2001

Connecticut | Massachusetts | New North New York Waxman Leahy Clean Administration
Hampshire Caradlina H.R. 1256 S. 1131 Energy (proposal dated
Jeffords Group* 7/30/01)
S. 556
Applicability [ All NOy Six gpecific All existing Coal-fired NOy - NO, Power plants; | Fossil fuel- Power plants | Combustion
Budget power plantsin | fossil fuel- generating Budget Outdated fired units serving
Program Massachusetts | burning power | unitsover 25 Program plants- 30 generating electric
(NBP) plants with MW (all 14 electricity yearsoldor5 | units generators
sources: nameplate plants, generators (15 | yrsafter greater than 25
>= 15 MW capacity of 25 | regardless of MW); enactment, MW (for
or MW or more. age) SO, —TitlelV | must comply mercury, al
>=250 sources with NSPS & coal-fired
MMBTU/hr reg. under combustion units
Parts C&D- serving electric
applicable to generators
modified greater than 25
sources MW)
Pollutants NOy, SO, NO,, SO, NOy, SO, NO,, SO, NOy, SO, NOy, SO, NOy, SO, NOy, SO, NO, SO,
CO,, future CO,, future CO,, mercury CO,, mercury CO,, mercury CO,, mercury | mercury
mercury mercury
Emission Aggregate Facility- Aggregate Statewide Aggregate Aggregate Fecility- National National caps
limitations across state | specific across state mass across state reductions specific declining
reductions emissions cap reductions tonnage caps
by pollutant (with trading)
for 14 plants;
annual report
tolegis. on
tech. & econ.
feasibility of
controls
beyond limits,
starting 9/04

1 The Clean Energy Group (CEG) isacoalition of electric generating and el ectric distribution companies that supports environmental and energy policiesthat are
sustai nable from both an economic and an environmental perspective. M.J. Bradley & Associatesisthe facilitator of the Group.
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Connecticut | Massachusetts | New North New York Waxman Leahy Clean Administration
Hampshire Caradlina H.R. 1256 S. 1131 Energy (proposal dated
Jeffords Group* 7/30/01)
S. 556

Combusgtion- 10 years after

heat rate enactment,

efficiency existing fossil

standards fuel-fired units

must achieve
& maintain
combustion
heat rate
efficiency of
at least 45%;
new units,
50%
efficiency
(waiversfor
limited
circumstances
but require
1.5:1 offset)

NOy 7-month 1.51bs/ MWhr | Annual Cap of 60,000 7-month non- 75% reduction | 90% reduction | 50% Phasel: NOy, SIP
non-ozone by 10/2/04 or program; tons 1/1/07; ozone season | from 1997 of what reduction call starting May
season 10/1/06 70% 56,000 tons by | (1999 heat levels by otherwisein from current | 31, 2004; Phase
program reduction; 1/1/09 (78% inputsx 0.15 1107 fluegas & commitments | Il: 1.87 million
(developed 3,644 ton cap reductionfrom | IbsMMBtu x emission rate (including ton annual
to & trade; 1.5 1998 levels) growth); no more than implement- nationwide cap
compliment Ib/MWh starting 10/04 015 ation of NOy | starting in 2008;
existing 5- applied to lb¥mmBTU SIPcal in Phaselll: 1.25
month ozone current outputs eastern U.S., | millionton
season by 12/31/06 resulting in annual
program); (90% lower average nationwide cap
0.15 than 1990 emission rate | startingin 2012
Ib/MMBtu emissions) of approx.
avg over 7- 0.15lbs/
month MMBtu, by
period 2008 (2.11

million ton
cap)
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Connecticut | Massachusetts | New North New York Waxman Leahy Clean Administration
Hampshire Carolina H.R. 1256 S. 1131 Energy (proposal dated
Jeffords Group* 7/30/01)
S. 556
SO, Phase (all 6.0 lbssMWhr | 3.0 Ib/MWh Cap of Phase| —25% | 75% reduction | 95% reduction | 50% 2 million ton
NBP by 10/2/04 or applied to 250,000 tons below from Phase | from what reduction annual
sources): 10/1/06; current outputs | by 1/1/09; statewide Title | acidrain otherwisein fromPhasell | nationwide cap
0.5% sulfur- | 3.0lbssMWhr | by 12/31/06; 130,000 tons IV dlocation levels by fluegas & acid rain starting in 2010
in-fuel or by 10/1/06 or 75%from by 1/1/13 in 2005 1107 emission rate levels by
055 10/1/08 Phase Il Acid | (74% (197,046); of no more 2008 (4.5
Ib/MMBtu Rain; 87% reductionfrom | Phasell — than 0.3 million ton
by 01/01/02 reductionfrom | 1998 levels) 50% below lb¥mmBTU national
Phase 1 current TitlelV annual cap);
(Acid Rain emissions; (131,364) 60%
Program 7,289 ton cap reduction
sources): & trade from Phaselll
0.3% sulfur- acid rain
in-fuel or levels by
0.33 2012 (36
Ib/MMBtu million ton
by 01/01/03 cap)
Mercury No plans Feasihility Emissions Report to 90% from 90% reduction | 65% Phase I: 24 ton
currently for | study by testing by legislature 1999 levelsby | of mercury in reduction annual
one coal- 12/1/02; 7/1/03; annually /107 fuel (10years | (from nationwide cap
fired power | proposedstd. | proposed cap | beginning after mercury starting in 2008;
plantin by 5/1/03 by 3/31/04 9/1/02; final enactment); presentinas- | Phasell: 7.5ton
state; CT recom EPA to set delivered annual
has focused mendation by regs (in2 cod) by 2008 | nationwide cap
on mercury 9/1/05. years) to (26-ton cap); | anda70%
reductions Recom ensure that 79-93% facility-specific
from MWCs mendation mercury reduction by | reduction
that go well focus on captured 2012 (5-16 starting in 2012
beyond controls through ton cap)
federal beyond those energy
reguirement achieved conservation,
incidentally coal cleaning
with the or other is
SO,/NOy disposed of
controls without
transferring
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Connecticut | Massachusetts | New North New York Waxman Leahy Clean Administration
Hampshire Caradlina H.R. 1256 S. 1131 Energy (proposal dated
Jeffords Group* 7/30/01)
S. 556
hazards, no
release of
mercury to
environment
CO, To address | 1800 Returnto 1990 | Report to Governor's To 1990 levels | Natural gas To 2000
through Ibs’MWhr by levels by Legislature on | Task Force by 1/1/07 existing units- | levels (with
environment | 10/1/06 or 12/31/06; (3% | utility control established in emission rate flexibility) by
a 10/1/08; below 1999 recommendati | June 2001 to of 0.9 2008; to 1990
performance | emission cap emissions) onsbhy 3/1/02 | recommend Ibs/KWhr; levels (with
standards based upon greenhouse new units 0.8 flexibility) by
(EPS) historical gasactionsin Ibs’fKWhr; 2012; t0 1990
applied to emissions by early 2001 Fuel-oil levels (with
retail saleof | 10/1/04 or existing units- | only
electricity 10/1/06 emission rate international
[will dso of 1.3 flexibility
cover NO,, Ibs/KWhr; measures) by
SO, new units 1.2 2015
mercury] Ibs/KWhr;
Coal-fired
existing units-
emission rate
of 1.55
Ibs/KWhr;
new units 1.4
|bs/KWhr
Other “Reserved” Future CO& PM g
pollutants fine particulate | particulates, if incorp. into
& carbon necessary program (no
monoxide averaging or
emission trading); CO
standards best
combustion
practices,
PM 10 annual
average
emission
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Connecticut | Massachusetts | New North New York Waxman Leahy Clean Administration
Hampshire Caradlina H.R. 1256 S. 1131 Energy (proposal dated
Jeffords Group* 7/30/01)
S. 556
level of 0.03
Ibs
TSP/mmBtu
beginning in
2008
Status of Regulations | Regulation Legislation Legislative Regulations Regulations 2 years after Proposal — no
proposal promulgated | promulgated introduced in proposal drafted, within 2 years | enactment timeline
12/28/00 5/11/01 2001; (adopted by proposal (S.556 - if EPA regsfor
amended for Senate) expected fall EPA failsto deter-mining
2002; 2001 est. regs, each | initia &
unanimously plant must continuing
passed House achieve compliance,
committee on reductions) fuel-sampling
11/28/01 techniques &
emission
monitoring
techniques to
calculate
mercury
emission
reductions
Averaging SOs: Averaging Averaging Annual cap on | Statewidecap | May alow Trading allowed,
provisions sources may | acrossunitsat | acrossunitsat | mass and trade market- including trading
average at afacility (all single facility | emissions— program oriented with industrial
facility, but | pollutants); or siteor total for all 14 mechanisms and commercial
must meet limited SO, among unitsat | plants; can (except for combustion units
more alowanceuse | different average across mercury) that are not
stringent (see below); facilities plants. electricity
limitsif they | offsite owned by generators
choose to do | reductions same
So. acceptable company.
toward CO, Combination
compliance of minimum
on-site
mercury re-
ductionreg. &
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Connecticut | Massachusetts | New North New York Waxman Leahy Clean Administration
Hampshire Caradlina H.R. 1256 S. 1131 Energy (proposal dated
Jeffords Group* 7/30/01)
S. 556
limited
averaging for
mercury
Use of NO,: SO, Allowances Allowances Allocated 3 National Affected units
allowances sources may | alowancesata | for NO, SO, for in-state years ahead banking & would receive
use NBP ratioof 3to 1 & CO,; bonus | reductions viaformula trading of alowances
allowances may be used incentive only based on allowances through an
or NOy for second allowances highest heat output-based
discrete phase of SO, awarded for input from (electricity and
emissions reductions local SO, previous 3 thermal
reduction reductions, years. 5% of production)
credits nearby SO, state budget system that
(DERCs) to alowance can be created updates every 5
meet 7- purchases, and through out- years.
month avg; energy of-stat_e
S0, efficiency and reductions
sources may renewable beyqnd current
use SO, energy requi rements,
DERCs (1:1 expenditures discounted by
ratio) or SO, 31and, fqr
acid rain SO,, forfeiture
allowances of federal SO,
(4:1 ratio) to dllowances
cover
difference
between
Phasel & Il
limits
Monitoring Part 75 Follow Part Follow Part Part 75 to be Follow Part 75 See timelines
requirements 75; mercury 75; mercury used, but not box
TBD TBD specified in
legislation
Record- Annual Annual report | Annual report | Part 75 to be Report to EPA Quarterly —
keeping & reports on documenting documenting used, but not | CAMD pollutant-
reporting compliance- | compliance compliance specified in specific
NO, & SO, legislation emission rpt.
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Connecticut | Massachusetts | New North New York Waxman Leahy Clean Administration
Hampshire Caradlina H.R. 1256 S. 1131 Energy (proposal dated
Jeffords Group* 7/30/01)
S. 556
Credit for Provisions Provisionsfor | Provisionsfor | No specific Early Allocate Rewardsfor
early forearly in- | early SO, banking early | incentives, but | reductions required em. early
reductions state reductions; reductionsfor | dl eligibleto reductions reductions
reductions CO;, under al 4 pollutants | actual/perman | create equitably,
of SO, consideration ent reductions | allowancesfor | taking into
count toward 2 yearsbefore | acct em.
cap start of reductions
program before
enactment
Credit for Distributed Incentivesfor | No offset for 3% energy Incentivesfor | Extension of Rewards for
renewable generation renewable meeting cap, efficiency/rene | renewable renewable efficiency
ener gy/con- general energy and but measures | wableenergy energy & energy
servation permit to efficiency may contribute | and 5% new efficiency production
address CHP to meeting cap | source (3% for credit (IRS) to
& S0O,) set asides include solar,
efficiency. geothermal;
Draft rule to appropriations
integrate authorization
with NBP, for
resource demonstration
constraints projectsfor
preclude renewables
completion.
Natural Gas S.556 - See CO, box
Policiesto
reduce rate of
growthin
natural gas
consumption
L ocalized Sources NOx Incentivesfor | Local control Questions as Prevent
Reductions must meet reductionson | localized necessary for | towhether still | localized
Phasel SO, | site; SO, reductions ambient stds; need NOy adverse
reductions reductionsto 6 can restrict RACT need to | effects; ensure
on-site IbssfMWhr on emissions be answered. reductionsin
site use of fromaplant or both Eastern
allowances or limit intrastate & Western
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Connecticut

M assachusetts

New
Hampshire

North
Caradlina

New York

Waxman
H.R. 1256
Jeffords
S. 556

Leahy
S. 1131

Clean
Energy
Group*

Administration
(proposal dated
7/30/01)

onsiteto 3
IbssfMWhr;
CO;, offsite
OK

averaging

regions

New Source
Review

Eliminated
(replaced by this
program)

Permanent
emission
reductionsin
future
climate
change
programs

Permanent
reductionsin
CO, & NOy
emissions
from retiring
old units &
replace-ment
with new ones
that meet
combined
heat-rate
efficiency &
emission
standards (or
through non-
polluting
renewable
techniques)
credited to
utility

Tax of
$.30/MWhr of
electricity
produced on
fossil fuel-
fired units-
for Clean Air
Trust Fund for
training, econ.
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Connecticut | Massachusetts | New North New York Waxman Leahy Clean Administration
Hampshire Caradlina H.R. 1256 S. 1131 Energy (proposal dated
Jeffords Group* 7/30/01)
S. 556

development,

carbon

sequestration,

R&D

projects
Dem- Demonstration
onstration program to
program show

efficiency &

environmental

benefits of

clean-coal,

advanced gas

turbines,

combined heat

& power

technology;

assistance for

workers/com

munities

adversely

affected by

reduced coal

consumption
Carbon Authorizes
sequestration $15 million

for research &

development
MACT, Eliminated
Regional (replaced by this
Haze program)
(BART), (NO, SIPcdll
Section 126, and TitlelV
NOy SIP call, NO,, replaced in
NSPS, Title 2008)
IV NOy
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