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Executive Summary

The 2009 New York State [Ergy Plan(Planor Energy Planhsets forthavision for a robust and

innovatve clean energy econontgat will stimulate investmentreate jobsnd meet the energy needs of
residents and businessenits 10yearplanning horizon To that end, the Plgorovides the framework
within which the State will reliably meet its futueaergy needs in@osteffectiveandsustainable

manney edablishes policy objectives to guide State agencies and authorities asitheg&nergy

related issueand sets fortistrategieandrecommendation® achievehese objectives.

The Plad s egiesramdtrecommendations have been designeddbfivepolicy objectives:
A Assure that New York has reliabdmergy and transportation systems

A Supportenergy and transportation systems #able the State to significantly reduce
greenhouse gd§&HG) emissions, bothtd o t he St at ed s thpdangersposedr es pon
by climate change and to position the State to compete in a national and global carbon
constrained economy

A Address affordability concerrtf residents and businessmsised by rigig energy billsand
i mprove the Statebs; economic competitiveness

A Reduce health and environmental risksociated with the production and use of energy across
all sectorsand

A Il mprove the St at e 6 sfueldineesitydyydevelopthip-ptateertrgysupy a n d
resources

Five strategies are outlined in the Plan, which simultaneously achieve these multiple policy objectives.

The straggies are: (1) produce, delivend use energy more efficiently; (2) support developmeint of

stateenergy spplies; (3) invest in energy and transportation infrastructure; (4) stimulate innovation in a

clean energyeconomy and (5) engage others in achieving the

Strategy 1. Produce, Deliver and Use Energy More Efficiently

The Plan ks identified energy efficiency as the priority resource for meeting its multiple objediees.
York has been among t he nat-basedpragramsdmipensurghati n i mpl e
energy efficiency is recognized as a eelfective alterative to supplyside energy resourcefvesting

in enduseenergy efficiencyacross all sources of energy and across all eneigyg sectords the most
economi cal appr oac hcleanenemyxgeaomyn the ghorrum,énveStinemthe 6 s
energy efficiency reduce energy use and bills for participating customers. In threhomrgsignificant

reduction in electricity demand has been shown to put downward pressure on wholesale electrigity prices
reduce price volatilityand reduce emigms ofcarbon dioxide€O,) and other air pollutantsEnergy

efficiency improvements in the transportation sector will reduce dependence on foreign oil and will
reduce emissions, which is of critical importance in congested areas of the State wiih quoalita.

Energy efficiency investments have also been shown to increase employment opportunities in the State
Additionally, promoting energy effiency in lowincome communitiesasnd making energy efficiency
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Executive Summary

upgrades to affordable housjregn reducenergyrelatedeconomic burdensnlow incomeNew
Yorkers Finally, improving overall electric system efficiency ic@steffectivemanner will also
mitigate unavoidable price increasesociated witlheplacenent ofaging infrastructureand reduce
emvironmental impacts.

This strategy will be furthered by a number of recommendations summarized below. A full dis@issio
found in Chapter 2.

e I mpl ement programs to achieve the Statebs goal
2015 forecasts.

e Implement alternative financing programs to fund energy efficiency retrofits.

e Improve coordination of aknduseenergy efficiency programs administered by the Statke
local governmentand utilities, and consistently measure and report results.

e Upda e t he St at arddnprBve gainiggyandZontpleance initiatives.

¢ Enact efficiency standards for products for which the federal government does not preempt the
states.

e Ensure energy efficiency programs reéml income customergho are particiarly vulnerable
to rising energy prices.

e Increase the efficiency of h e  Setedric gyétesn through expanded demand response
programs deSmhroGridnehnecbhofRogies, and real time p

e Improve energy efficiency in publicubdings.

e Improve consumer awareness of energy use and costs through the use of energy benchmarking
programs and energy disclosure requirements in real estate transactions.

e Redice Vehicle Miles Traveled (VMjTby expanding alternative transportationiops.

e Work with the federal government to strengthen Corporate Average Fuel Ec{Gairl)
standards, and change transportation funding forealancourage energy efficiency.

e Supplement Truth in Heating law requirements to ensure that prospective pusalfdsuildings
are provided relevant information regarding key energy efficiency attributes of buildings.

Strategy 2. Support Development of In-State Energy Supplies

Production and use aif-stateenergy resourcdsrenewable resources and naturaligaanincrease the

reliability and security obur enegy systems, reduce energy caatsl contribute to meeting climate

change public healtrand environmental objectiveédditionally, by focusing energy investmentsian
stateopportunities, New Yorkece r educe t he amount of doll ars fAexpo
energy resources. Increased use of renewable resources should not be limited to power generation: many
applications of renewable resourées.g., solathermal installationsand biduel blendsi have the

potentialto providesubstantial energy and environmental benefits.
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Executive Summary

This strategy will be furthered by a number of recommendations summarized below. A full discussion is
found in ChapteB.

e Implement programs to increatbe propolibn of renewablegeneratiorto 30 percent of
electricitydemandby 2015.

e Create a tracking and trading systemRanewable Energyr€dits(RECs)to foster the
voluntary market for renewable energy purchases.

e Encourage bilateral contracts as a mechalidsattract private investment in renewable
resources.

e Encourage deployment of Distribute@@@ration (DG}jhrough improved net metering laws.

¢ Expand funding and implementation support for environmentally beneficial distributed energy
resourcesuch as solahermal andjeothermaheat pumps.

e Encourage developent and use of sustainable tbi@ss to displace heating oil and gasoline.

e Encourage development of the Marcellus Shale natural gas formation with environmental
safeguards that are protective of watgsdies and natural resources

Strategy 3: Invest in Energy and Transportation Infrastructure

New Yor kds neaadtmrisportatioafnastiuaguye is in constant need of maintenance and

repair to keep the State from backsliding on its high statsdof hfrastructure reliability. Infrastructure

i nvestments are al so necessdearyendrgy ecenanpapdonilibe t he St a
driven by strategic longgerm needs, including the need to reduce GHG emissions. The key taill be

guide infrastructure investment in a manner that is responsive to environmental concerns, consistent with

the longrange GHG reduction goal 80 percent by 205®(8 0 B, ynd Bnpréves the economic

wel fare of the Stateds residents and businesses.

Inthecaseoé |l ectricity infrastructure, t he St atostd6s del i
effectiveSmart Gridtechnology to increase system efficiency and prepare the State for the deployment of
advanced appliances and electric vehiclBsmnsmission upgradesay alscallow the Statdo fully

exploit the potential benefits of upstatendj additional Canadian imporad new nuclear capacitsll

of which can help meet the multiple policy objectives of the .PEectricityinfrastructue investments

mustbe developedth light of the need toninimizeimpacs on host communitiegarticularly

ernvironmental justice communitiedn the case of natural gas, enhashpipeline delivery capacitis

neededn the downstatarea to maintain rebility while allowing forconversion®r repoweringof

power plants from oil tmatural gas and accommodating growing core dembmthe case of

transportation, investments can be ugeategically to reduceehiclecongestionexpand mass transit
andencourage more efficient transportation systems.

This strategy will be furthered by a number of recommendations summarized below. A full discussion is
found in Chapte4.

e Develop a Climate Action Plan accordance with Executive Order 24dentify strategies,
actionsand infrastructure needs to reduce GHG emissions by 80 percent by 2050
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Executive Summary

e Enact duel neutralpower plant siting lawhat provides for early and meaningful public
participation with ample intervener funding, early identification of emvitental justice
concerns and a time limit for a decision.

¢ Enact Cabon Capture and Sequestratiegiklationthat will provide a siting process to guide the
demonstration of this new and promising technology

e Encourage repowering of existing facilitiefere justified by reliability, economic and
environmental benefits.

e Supportthe upgrade and replacement of aging transmission and distribution infrastructure to
maintain electric system reliability.

e |dentify opportunities to utilize existing rightd-way for new transmission projects.

Strategy 4. Stimulate Innovation in the Clean Energy Economy

The importance of innovation in the energy and transportadotords underscored by the challenge

posed byclimate changea challenge which will push NeMork and the nation inexorably towardcav

carbon clean energy futureFostering innovation in these sectors will also drive economic growth. The
Governor addressed this subject in his reblsw Economyobs plan® which discussdthe need and

beneftof economic devel opment focused on increasing

Policies that encourage innovation at each stage of the clean energy product and busingtis cycle
position the State to not only meet its own energy policy objectivtso kexport knowledge and energy
technologies to the rest of the world. New technologies for generating, storing, transanittinging
energy along with a weltrained workforce tougpport the design, installati@nd maintenance of those
technologis, will becomecritical to successful reduction of GHG emissidnghis State and throughout
the world.

In the transition to alean energy economit will be critical to provide continued assistance to retain the
existing industrial base in New Yark

This strategy will be furthered by a number of recommendations summarized below. A full discussion is
found in Chapteb.

e Foster collaboration among academigesearch and development organizations, national
laboratoriesandprivate businesses andlustryto accelerate the commercialization of emerging
clean energy technologies by New Ydrlised firms.

e Foster regional clusters of clean energy businesses and institutions.

e Targett h e Setoadmie deselopment programasattract clean technologpdustries

! Governor David A. PatersoBold Steps to the New Economy: A Jobs Plan for the People of Newliteek2009.
http://www.ny.gov/governor/press/pdf/press 0608091.pdf
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Executive Summary

e Continue providing slawggsiprotwetr hrpo wgh atmse t t ated @
commercial and industrial base, and encourage firms to reduce energy use and costs through
energy efficiency improvements

¢ Increaselocaldemandfoece n ener gy technol ogies through t he

e Expand clean energy job training programs and tailor programs to meet industry needs and create
Apat hways o;udevelopfa fggnoalv rears o coordinate all agencies involved in
workforce training from basic skills training to clean energy jobs training.

Strategy 5: Engage Ot hers in Achieving th

Local governments, and the communities they serve, must play a critical role in the overall effort to meet
the atebdbs energy policy objectives, as the success
commitments by local government&nergyconscious local planning and land use policy decisions,

particularly zoning ordinances, locally sponsored efficiencyalints, even locally developed

renewabl es projects, should be some debnenengg bui | di
economy The State has a responsibility to collaborate with and support local governments and local
communities in thee efforts.

Looking beyond its borders, the Statebds ability t
establishing mutually beneficial working relationships with our neighboring states and nearby Canadian
provinces. Significant challengé and problem$ need to be addressed to, among other things, maintain

our fuel diversity, maximize the development of renewable resources, minimize future power plant air
emissions, and enhance interstate and international power transmission whiléngyetevironmental

resources. Offshore siting of a variety of energy supply and storage facilities offers much promise;

however, such siting will require muklitate collaboration. Isimilarfashion the prospect of securing

hydro power from Canada ireases the likelihood that we will be able to reduce @Hssiors 80

percent by 2050 in New York State; however, realizing this potential requires sustained negotiations with
Quebec and neighboring power systems.

Finally, State success depends on fedauhities, regulatory programs and funding. Fortunately, the

Obama Administration has advanced policy goals <co
given the Ilikelihood of federal adoptestsneeddd pol i c
be represented in the national debate on policy implementation. Moreover, given the joint jurisdictional

issues involved with offshore permitting of major energy facilities, the State must proactively seek to
coordinate its review of projectgth concerned federal agencies.

This strategy will be furthered by a number of recommendations summarized below. A full discussion is
found in Chapte6.

e Amendthe City, Town, Village, and General Municipal Laws to incorporate energy
considerationsn Comprehensive Plans.

e DevelopTax Increment Financingeformlegislation to encourage the redeyaitent of
distressed communities arevitalize downtown areas

e Encourage local adoption of Smart Growth policies and strategidshe adoption of local
Climate Action Plans by providing State technical assistance and funding opportunities to local
governments.
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Executive Summary

e Encourage development and growth along existing mass transportation irelfBansit
Oriented evelopmen{TOD).

e Provide and enhance mechanidorsearly, fair and meaningful public involvement with
transparency in energglated decisions.

¢ Develop energy facility siting and permitting criteria that assess disproportionate health risks and
environmental impacts on potential environmental jusireas.

e Work with multi-state collaborations to advance regional energy initigtezgs, Regional
Greenhouse Gas Initiati(fRGGI), Mid-Atlantic Regional Council on the Oce@MARCO),
Great Lakes Wind Collaborative

e Partnerwithth&t at eds CDellgea gastsiioomat o advance New Yor k@
the federal level
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Preface

The 2009 State Energy Plan

Governor David A. Paterson created the State Energy Planning Board in April 2008 by Executi& Order
and tasked the Board with preparing at8tEnergy PlarPlan or Energy Plarf The Executive Order
requires a 1§ear planning horizon argpecifiesssues and analyses that must be includéderiPlan
Theserequiremerg have beemet through the development of nine policy Issue Briefs hvhaddress:

Siting New Energy Infrastructure; Energy Infrastructiavironmental Impacind Regulation of Energy
Systems; Environmental Justice; Energy Costs and Economic Development; Transportation; Climate
Change; Regiondlollaboration and HealthEnergy Production, and Energy Us&he Executive Order
alsorequiresissessmesp f t he Statebs energy resources and eff
Efficiency; Renewable Energy; Electricity; Natural Gas; Petroleum; and Eo@lrgy demand and price
forecasts have also been prepared over the-2008 planning horizon and are reported in the Plan.

These Issue Briefs and Assessments ofiere detailed discussions of issues addreisstts Plan and

serve as the basis for thedings and recommendans

In accordane with the Executive Order, thdan analyzes a broad range of matters related to theeSéas

energy systems, includirige reliability of delivery netwdks for electricity, natural geand petroleum

produds and the interrelated effeat$é energy production and use oeth St at eds economy, en
and transportation syste The Plan also addresses the impact of energy production and use on public

health, particularlfjort he St atedéds most vulnerable popul ations.

The Plan providehheGover nor 8s vi si on fcleanemergyecohampatwiland i nnov
stimulate investment, create jolpsotect pulic health and the environmeahd meet the energy needs of
businesses and residents over the planning horizorthat end,He Plan:

A providesthe framework within which the State will reliably meet its future energy needs, in a
costeffectiveand environmentally conscious manner over the planning peunol

A establishes broad policy objectives to guide State agencies and awhasiteey deal with
energyrelated issues argits out strategies apdogrammatic and policsecommendations
consistent with these objectives.

Leading up to these strategies and recommendations, the Plan:

A highlights areas of NmawpoNaton kyStans that &re igneedsfe ct or a
additiona public and private investment;

2 Executive Order 22008.http://www.ny.gov/governor/executive orders/exeorders/ednm®.h

XiX


http://www.ny.gov/governor/executive_orders/exeorders/eo_2.html

Preface

A reviewsexisting energy and energglated economic development, environmental, public health,
and transportation programs administered by the &Ggencie and authaties and utilitiesand

A providesindept h information about the Stateds energ
effects of these sectors on the environment and public health.

Planning Process

The Energy Planning Board (Board) establishecEtergy Coordinating Working Group (ECWG)

comprised ofktaff members fromplanning agencieandthe New York Power AuthoritfNYPA) and

Long Island Power Authoritfl IPA), to assist in the plarmg process, provide the analgseecessary to
developthePlam 6 s f i ndi ngs and r eethedrafhendfidahRlansoThesECWGNd pr epa
issued a Draft Scope for the Plan on May 30, 2066tifying the issues to be addressautjthe

scheduleand process by which the Plan would be prepafdits followedmore than 70 stakeholder

meetings held throughout the Stat#iciting input and comment ateveloping a \@rk Scope The
ECWGalsoreceived written comments thedraft Scopefrom over 65 stakeholderdhe public input

and comments proved useful in prapgrthefinal Work Scope. The website, www.nysenergyplan.com

was createthy the Boardo facilitate communications with stakeholders.

The Boardhas held four publimeetingssince May2008. The meetings weresacast and archival

videcs of the meetingsreavailable atvww.nysenergyplan.comAt its December 11, 2008 meeting, the
Board modifedtheE x e c ut i vseheddldod ampiesng the PlanThe modified schede included

the publication of an Interim Report from the ECWG to the Energy Planning Board on March 31, 2009,
with thedraft Plan being released August2009 andhefinal Plan releasgby the end 02009.

The Interim Report was released in accordawite the modified schedule in March 2009 and 45 sets of
written comments were received in response tdlite Board meto hear a summary of recurring themes
from those commeniten June 192009,and at that meetinguthoriz& the continued preparatiomd
release of thdraft Planin August2009

Following the release of the draft Plan in August 2009, piri#ic hearingsvere heldhroughout August
and September 2009 to receive comments odrdfePlan. Written commentserealso accepted via the
Enagy PlanningBoardwebsite (www.nysenergyplan.cojpand bottoral and written commentsese
taken into consideration aggtiinal Planwas developed.

In September 2009, Governor Paterson sidegidlation thastatutorily establishes the State Energy

Planning Board and calls on that Board to complete an energy plan on or before March 5T 28¢13.

Board is also directed to adopt new plans at least every four years thereafter and provide biennial reports
onte plands i mplementation. As such, the State En
Order 2shall exist until such time as the statutorily created State Energy Planning Board begins its

planning process in preparation for the 2013 energy plan.

The State agencies and authorities that are members of the State Energy Planning Board each have
defined missions that are meant to support the public interest. Because energy decisions made by these
agencies and authorities can have a wide range otispa the economy, environment, public safety,

public health, energy supply and cost, mobiityd the quality and reliability of services, it is critical to
ensure that such decisions are not made in a vacuum. Througtothy@eration in completing thidan,

3 Chapter 433 of the Laws of 2009.
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the planning agencies and authorities have developed strategies that meet multiple objectives
simultaneously. Individual Board members may disagree with one or inoretoh e Pl and s
recommendations,ub the suite of strategies and recommendationsdfexithin this Plan are supported
by the majority of the State Energy Planning Board, and per Executive Daer meant to guide all
State agency actions over the planning horizon unless otherwise restricted by law.

System Modeling

The Plan and its spprtinglssue BriefandAssessments requireadbstantiaknergy system modeling
andrelatedquantitative analysis. The electricity and natural gas systems modeling prihade

anal ytical under pinnings of many The modelihgeferétlh anés f i
basis for understanding how the systems work and interrelate, identifying where investment and
infrastructure support are needed, and understanding how system neekiagraotéristicenay change

depending on variousssumed futurscenarios

The electricity and natural gas system modeling has been a collabefadivef the planning agency

staff, in particular New York State Energy Research and Development Authority (NYSERDA),

Depatment of Public Service (DP@nhd Department dnvironmental Conservation (DECh addition,

LIPA and NYPA have taken an active role in helping design and assess model scenarios and simulations.
The New York Independent System Operator (NYISO) has been generous in its support of the modeling
efforts and hasassisted the planning agerstaf in data collection, modelingnd analysis.

The electricity system modeling solves for the optimal system dispatch (including imports and exports),
new capacity, retirements, and repowering, given the spedifieind, system characteristics, reserve

margins, and environment al const rfarthadlestricity Two ARef
modeling which differ only in the electricity demand forecasts used as model input, for use as points of
comparisondr alternative policy directions. The AStar

forecast used bMYISO in its 2009 Reliability Needs Assessment (RNA). From 2009 to 2018, electricity
demand under thisaseis assumed to increase at an ageraate of 0.8 percent per year, or altota

increase of 7.3 percenNYISO used moderatelgisk-averseassumptions which were widely vetted

among market participants and considered to be appropriate for its baseline analysis of system reliability.
The RMNA forecast assumes that approximately 27 percent afléhby 1®policy goalis achieved

throughthe Energy Efficiency Portfio Standard (EEPSpased on the level of authorized funding at the
time the forecast was developed).h eSEAPolicy Referenog ase isalsobased on the electricity

demand forecasteveloped b\NYISO, but assumes full achievement of tiEs by 1®policy goal; that

is, electricity demands assumed tbe reduced by 2015 to a level that is 15 percent lower than the
forecasted le®l without the policy goal. From 2009 to 2018, electricity demand und&ERPolicy
Referencecases assumed to decrease by 1.8 percent.

The natural gas system nling is designed to evaludieth theadequacyf natural gasupplyand the

ability of the natural gas pipeline system to provide the quantities of gas at the locations and times

required by the electricity system, while simultaneously meeting #sref residential, commerciahd
industrialcustomers The natural gas systdinRe f eceasee d s bui lt off the ASt a
modeling reference case to provide a conservative evaluation of the natural gas system. The natural gas
system modelingvaluates the adequacy of the gas supply system on an aggregated annual blsis as we

as on individual pdadays (generally occurring iminter) when the greatest volumes of gas are required

The scope fothe modeling also includes fosensitivity scenariggeach of whicrassumediemandor

natural gas to be signifindly higher thanhe natural gafkeference @se due to increased needs in the

electricity generation sector.
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Organization

The Plan consists of this document and the sixdepportinglssue Briefs and Assessments. These
supportingdocumentsre provided in electronic forrhana CD that accompaesthis Volumeand are
available on th&nergy Planning Board wedite.

This Volume contains seve@hapters an@nAppendk. Chapter lidentifiesthe fundamentgbolicy
objectivesagainst which potential strategies were evalutdedonsistency and effectivenesShapter 1
also describes the five key strategies gmerged as thoshe State will pursue to achieve its policy
objectives. Chapters 2 through 6 address, in detail, each of the five strategies and related
recommendions, as well as the underlying issues that must be addressed for the State to achieve its
policy objectives over the plannimgriod Chapter 7 containtheimplementatiorplanthat will be

pursued during the planniqgeriodto follow throughonthePla6s r ecommendati ons
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1 New Y oEnkrgysPolicy

An energy plan by nature focason reliably meeting projected future energy demands, while balancing
andadvancingother public policy objectivesBut no credible plagan be developed in a vacuum and

over the pastwo yearsthe State confroatta numberofif act s on t he groundod whic
informedthe planning process. These facts include

A The State is in an economic recession and has lost over 200,000 jobs since August 2008, bringing
New Yo k iinemployment rate to &4year high.

A ManyNew Yorkes haveexperienced hardships caused by the extreme volatility in the prices of
energy.

A At the national level, the federal governmintatching up to New York and other states in
recognizing thexdraordinary challenges posed dimatechange and theurgentneed to reduce
GHG emissions.

A There isgreater interest at the federal levelimpr ovi ng the countryés enert
particularly through development and deployment of clean energy prgdecimologies.

A Finally,85per cent of New Yor k6 J.SpCensus Hata) lives in ardapad s e d o |
the State that have not been designated as in attainment of one or more of the national health
based air quality standards

Clearly defined olgctivesemergerom these consideration$ection 1.1 identifies these objectives and

explains what they mean and why they are important to the State. Strategies for achieving these

objectives are formed based on the modeling analyses and findingdssfubdriefs and Assessments.
Section 1.2 introduceséP | and6s strategies and describes how t he
Stateds multiple obj ect additoraldetail Ghreach df the sfrategiestartdr o u g h
discuss whathe State has been doing in these areas, what challenges or barriers currently exist, and

finally the recommendations that are intended to overcome those ba@feapter 7 contains the

implementation plan for the recommendations.

1.1 Planning Objectives

The Plan supports development afl@an energy econoniyone that uses energy efficientiy,
increasingly powered by losarbon energy resources with lower environmental and healthneiks,
increasingly ormodern infrastructure, fosters technologyawation,creates and sustains jobs,
encouragesmart transportation alternatives and adopts community planning strategiesting in the

St a tlearbemergy economgnd taking immediate steps to mitigate the effects of climate change will
drive futurepolicy decisions and wiltontinue to position Bw Y ork as a leader nationally and globally
As such, acti ons deanenhemydcaongoals, suthragthedeed forenéws
infrastructure development, may be driven by other longer terecibigs that are not normally
considered irenergy system planning
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Given traditional and current policy drivers, the Energy Plan is guided by the following key objectives:
A MaintainReliability: Assure that New York has reliabdmergy and transportatiogstems

A ReduceGHG Emissions Supportenergy and transportation systems #aible the State to
significantly reduce GH@missions, bothtd o t he St at ed s thpdangersi n r espo
posed by climate change and to position the State to compeetgaitional and global carbon
constrained economy.

A Stabilize Energy Costs and Improve EconofienpetitivenessAddress affordability concerns
of residents and businessesised by rising energy billgsnd i mpr ove t he Stateds
competitiveness.

A Redwce Public Health and Environmental Risks: Redugalth andenvironmental risks
associated witlthe production andise ofenergy across all sectors

A Improve Energy Independence: Impravén e St at ed6s energy independen:
developingn-statesupplies otcleanenergy.

1.1.1 Maintain Reliability

New Yor kds busi ne s mreliabke ertrgyandsrandpertatios sysieéhg allin d
energy systems, reliability is contingent on adequate supplies of fuel, as well as a robust delivery
infrastiucture. Investments made in these systems help ensure that tamsysimain resilient, flexible
and adaptable to accommodate new technolodiks.ability to construatew, and maintain existing
delivery infrastructure is key to maintaining relialyilitUncertainty with regard to infrastructure siting
and interconnection, cost recovery and jurisdictional isalieliscourageneeded infrastrcture
development and increase cdstisN e w Y @itizénd s

Electric system reliability is strengthened bgtizersified fuel supply for generatiorigurel shows he

Stat® annualgeneration mixn 2008,consistingorimarily of nuclear power, natural gas, hydropower,
coal,oil,andimports Addi ng t o t he St atodde frthereivessity.aReliakilityisi x ¢ an
strengthened by regular upgrades to delivery infrastructaraddition, there is a continuing need for
comprehensive and effective reliability standards
develomdby the New York State Reliability Council and implemented by the NYISO.

Reliability of supply for heating fuels is crucial during the colagster months The petroleum industry
maintains inventories of various heating fuels such as home heatipgppihneand kerosene fualt
levelsbased on historic normal demand trends and market expectafi@aher conditions, economic
eventsor disruptions in the supply chain can adversely affect the ability of the industry to meet demand
during critical times Petroleum products, while a small portion of the electric system power supply mix,
arealsoessential for maintaining the reliability of the electric power syst@ihis used as a backup fuel

for large power plantduring periods of high natural gdemandbr for price arbitrage; residual oil is used
during periods of high natural gas demand invtireer months and distillate oil is used during the
summerpeak period.
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Figure 1. New York's Electricity Generation Mix

2008 New York State Electricity Generation by Fuel Tyg

Other il onl
Total Generation Required: 3% Oil Only

165,613 GWh <1%

Oil (dualfuel)
2% (est.)

(1) Sources: Primary sourd
is theNYISO 20020ad
and Capacity Data
report. Dual fuel
proportions are
estimated using data
from the EIA906, 920,
and 923 Databases.

(2) "Other" includes primarily
wood, wind, waste and
methane.

Today,the movement gbeople and goods depeswh a secure and reliakiigrastructure anflow of

liquid petroleum products, such as motor gasoline, highway diesel fuel and etNatiohwide the

petroleum supply industry maintains adequate inventoriesver eightweeks of normal demandin
extended supply disruption would likely impose significant economic costs to businesses and rasidents
was the case in 2005 when hurricanes Rita and Katrina made landfall near the U.S. Gulf Coast refining
center, esulting in the closure of almost 30 percent of U.S. refining capacity

1.1.2 Reduce Greenhouse Gas Emissions

There is scientific consensus that the increase in GHG concentrations in thehat@asplriving
changesinthed&r t h 60 s Thelcombustioreofdssil fuels transformsrganiccarbon into CQ a

heattrapping GHG.Released into the atmosphere, @&ains heatyhich altersheEar t h6s ener gy
balance, warmthe planet and chagagits climate. The science is sufficient to predict that continued,

unabated combustion of fossil fuels will contribute to dramatic changes in our cli@iatete change

threatens human sieties and natural biodiversibbecause it is expected to significantly alter the

ecosystems that supported the development of huividimation.

In New York, average temperatures are risiBgring bloom occurs a week earlier on average than 30

years ago, and there is an observable northward shift both of plant hardiness zones and of the occurrence
of certain wildlife and plant spezs. While future climate change may marginally help a few areas of

New Yor k0 sucleas maereasimg yields and crop variety in certain types of agriculture and
decreasingvinter heating needst will impose significant economic burdenBor instarce, itsglobal

impactson agricutureas a wholare likely to increase consumer food costealth care and public

health expenditures will increase if warniemperaturemcrease the incidence béat related illness and
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mortality and vecteborne disase. Protecting or replacing existing communities and infrastructutieeas

sea leveliseswillbecostly | n an i ncreasingly interconnected wor
burdened by climate change impacts that destabilize ecosystems, agrianttieconomies outside of

New Yorkoés borders.

Scientific evidence suggests that limiting the global average temperature increase to approximately 3.6°F
(2°C) above prendustrial temperatures may minimize the likelihood of the most severe climate impacts
and is consistent with tHenited Nations Framework Convention on Climate Chakf¢FCCC) goal of
avoiding dangerous climate changeo keep warming within these limits, the UNEC concludes that
emissions of GHGs from developed nations must be reduc®d twy95 percerftom year 1990 levels

by the year 2050Recognizing this need, Governor Paterssned Executive Ord@4 that sets a State

goal to reduce GHG emissionshiew York80 percent below 1990 levels by the year 2050. The

Executive Order atsestablishes a Climate Action Council that is charged with preparing a draft Climate
Action Plan by September 30, 2010. The Climate Action Plan will identify possible strategies for
meeting the 680 by 5086 goal

With nearl y al jemited ntNeeganeratiorrakdbuse of@ergy, the relationship between

climate change and energy planning is inescapableentral challenge for New York is enabling a
transition to an energy system with vervgnttheow GHG
most severe impacts of climatbange, while maintainingthe Sat e 6s r el i abl e energy s
other environmental goals and increading e  Setoadme Gompetitiveness.

1.1.3 Stabilize Energy Costs and Improve Economic Competitiveness

Energ expenses amdrivenby price and use. Consumers generally have little control over energy prices,
which vary throughout the State and are influenced by, among other factors, world markets, the
availability of fuels, electric generation resources, dleeind gas transmission and distribution facilities,
transportation infrastructure, and regulatory requirements. In contrast, consumers have greater control
over their energy use, which is governed by their energy and transportation choices, inclhdiolgdgsc
efficiency pacticesand building efficiency.Although consumers may be unable to control the price they
pay for energy, through control of their energy usage, consunayr ultimately affect their energy
expenses.

Ener gy cost s enérdybilts and wimntheypayefor godds and servieigh energy costs

can have a negative impact on household budgets, particularly for families on a limited income who pay a
higher proportion of their household income for energy. The State andlfgoesanment offer a

number of programs to help consumers lower their energy bills, ranging fromhdlirassistance

through the Lowncome Home Energy Assistance Program (LIHEAP) to targeted energy efficiency
programs.

Energy costs also can have gnificant impact on the economic competitiveness of the State, especially

for energy intensive businesses currently located within the Statb@setonsidering an expansion or

lookingto locatéanNew Yor k. reftevely highoenekgprices arattributabletd he St at e 6 s
heavy reliance on fossil fuels from out of Sta&datively low dependence on cdalhich iscurrently a
lessexpensive fug| electricity system constraints, natural gas and petroleum product transmission and
pipeline systemanstraintst h e  Syeograpdidlscation away from major supplies of energy, and

State and local taxes and fees. In order to address these high costs and stimulate economic development,
several State agencies and authorities offer a myriad of ecodesetopment and energy assistance

programg described in the Energy Costs and Economic Development Issué Briefduce energy use

and energy bills to enhance the economic competitiveness of the State.
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1.1.4 Reduce Public Health and Environmental Risks

Combustion of carborbased fuels, whether for electricity generation, transportation or heating, results in

the emission of contaminants suchasogenoxides (NOy), sulfur dioxide (SO;), particulate matter,
carbon monoxide, polycyclic aromatic hydrocarbamdatile organic compounds and metals, as well as
several GHGs including GO These individual contaminants are associated with a number of adverse

health effects, including cardiovascular disease, respiratory effects, infections, asthma exacerbation,

carcer, central nervous system effects, liver effects, kidney effects, and mortality. The likelihood of

health effects depends on multiple factors, including the amount, frequency, and duration of exposure, the
toxicity of the c onsthealhismatasn Emissiensal acid eeposition precursdrsl a | 6
(NOxandSQ) from sources in New York and upwind conti i

bodies and impair visibility.The severity of these impactsdependent upon a number of factors
however, in general, a decrease in emissions of contaminants will reduce the likelinegdtofehealth
and environmental impacts. This can be accomplished through a shift to cleanetbeaddiuelge.g.,
natural gas and low sulfur diesel) norrcarbonbased energy sources across all energy sectors.

Environmental justice is the assurance of fair treatment and meaningful involvement of all people

regardless of race, color, national origin, or income, with respect to the development, implememtdtion

enforcement of environmental laws, regulations, and polidiesr ough Governor Paterso

Environmental Justice Interagency Task Force, and other polinisState hagffortsunderway that
focus on improving both the human and physical environméth anemphasis orflow income
communities and communities of cafoheseefforts also work n addressing disproportionate health
and environmentdlurdenghat may exist in those communitieSontinued study of the areas with
disproportionately hig rates of poverty, unemployment, traffamdpower generatioand industrial
facilities is important in helping tonburden communitiewith highrates of health problems, such as
asthmancidencesand lead poisoning.

1.1.5 Improve Energy Independence

New Yorkspends approximately $65 billion annually on engofiyvhich 53 percent or close to $35
billion leaves the State to pay for energy impoifthis reliance on outside sources of energy creates
economic opporturiggsin exporting regions at the expenseNafw York. ltalser e duces New
control overenergy supply disruptions caused by market forces or infrastructure isgsiele the State
By investing inmeasures that reduce energy asd supportingn-stateenergy resource development,
New Yorkwill reduce the outflow of dollars to pay for energy imports. This will help to stimulate the
economy and create local jobs.

Most of thein-stateenergy available to New Yoiik from lowcarbonnatural gagsnd biomassr carbon
freerenewable sourcesud as wind, hydrpower,and solar, that, ilevelopedwill help to achieve
climate and public health improvements while increasing energy security.

4 Department of Environmental Conservation (DEE)vironmental Justice Interagentask Force 2009.
http://www.dec.ny.gov/public/47153.html
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1.2 Clean Energy Strategies
The energy strategies that will siewadetaneously ac

1. Produce, deliver and use all forms of energy more efficiently in the electricity, transportation and
buildings sectors.

2. Support development d@fi-stateenergy supplies, includingean renewables suchwamd, solar,
geothermal, bienergy, hydropoer andhydrokineticcapacity(tides, currents, and wavess
well as natural gas

3. Investin energy and transportation infrastructure s upport the Stateds mul

4. Stimulateinnovation in theclean energy econontiirough research and develogmh
partnerships with academia and public and private partmerseating demand for clean energy
products and training the workforce, amdsupporting existing anattracting new industries that
will compete in aclean energy economy

5. Engageothersinmac hi evi ng t he Staadbasesstakehmltepartigipatiobin ect i ves
energyrelateddecision making.

In sunmmary, the State plans to meet its energy needs through balanced and deliberate investment in

energy efficiency in all its forms, greatese ofin-stater e sour ces, and expansion of
systems and infrastructur@ecommendations for specific programs, regulatory or legislative actions to

support these strategies are foim@€haptes 2 through6 and a implementation plan fahose

recommendationis found inChapter7.

The 645 by 1506 CIl ean Govesnordaterseim Hisi2@09 Stateaithe Statem c e d by
Addressprovides the foundation for implementititg five energy strategie.he 645 by 1506 po
challengs the State to meet 45 percent of its electricity needs by 2015 through increased energy

efficiency and renewable energyAs illustratedin Figure2 ,the6 4 5  bCQleanEnergyPolicy

proposes to reduce electricity ensein 2015by 15 percent below forecastlevels, while
simultaneously meeting 30 percent of the Stateods
Achievement of these policy goals will require, by 2015, the reduction of nearly 27 rividigawatt

Hours M\éVh) through energy efficiency programs and the addition of over 14 million MWh of renewable
resources.

5 Governor David APatersonOur Time to LeadState of the State Addre£§09.
http://www.state.ny.us/governor/keydocs/speech 0107091.html

5PSC. Case 08-0188,Proceeding on Motion of the Comssitsn Regarding a Retail Renewable Portfolio Stand@rder
Regarding Retail Renewable Portfolio Standa@dptember 24, 2004.
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Figure 2. | mpact of 645 by 156 Clean Energy Policy in

Impact of '45 by 15' Clean Energy Policy in 2015

250,000 Electricity forecast without "45 by 15'
Clean Energy Policy?
Actual' Forecast / 8
200,000 -
Impact of '15 by 15’ Energy Efficiency
52 I Goal (26,880,000 MWh)
150,000 .
'; Impact of 30% RPS
o (14,447,710 MWh), including
100,000 3 i
: RPS Baseline of Existing Renewables** 10'329"’(’5; Mtw"‘ '"r"“ M‘d'“ LL
(31,543,624 MWh) and Customer |ir. an
4,117,958 MWh" from
50,000 LIPA, EO 111, voluntary
Generation from In-State Fossil, Nuclear markets, and other sources.
& Non-Renewable Imports
0
A E] 3 3 3 o - -
) o =1 <] = o o
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1. Actual data is from the US Energy Information Administration & NYSERDA 's January 2009 Patterns and Trends report.
2. Forecast without the '45 by 15’ policy is the econometric forecast from the NYISO 2009 Reliability Needs Assessment.
3. Source: New York Renewable Portfolio Standard Program Evaluation Report, 2009 Review.
4, Source: PSC, Case 03-E-0188, Proceeding on Motion of the Commission Regarding o Retail Renewable Portfolio

Standard, Order Regarding Retail Renewable Portfolio Standard, September 24, 2004.
5. Includes primarily existing in-State hydro resources, and hydro imported from Canada.

1.2.1 Produce, Deliver, and Use Energy More Efficiently

Investinginendusee ner gy ef fi ciency is the most eleaanomi cal
energy economyln the shorrun, investments in energy efficiency reduce energy use and bills for
participating customers. In the longn, a significahreduction in electricity demand has been shown to

put downward pressure on wholesale electricity prices, reduce price volatility, and reduce emissions of
CO,and other air pollutantsnpergy efficiency investments have also been shown to increase ersptoym
opportunities in the Stafe.Additionally, pranoting energy efficiency in lowncome communities, and

making energy efficiency upgrades to affordable hoysiag reduce energglated economic burdeos

low income New Yorker§.

Enduse mergyeffici ency i s an i mportant part of Governor P
percent of its electricity needs through improved energy efficiency and clean renewable energy by 2015
( 6 45 DbThe effibighgy portion of that goal is 15 of ietal45p er cent (al so known as

" See the Energy Efficiency Assessment for a more detailed discussion on the impacts of energy efficiency programs.

8 Energy expaditures as a proportion of total household expenditures decrease as income intt&s®@sreau of Labor
Statistics. Household Spending on Energylonthly Labor Reviewyol. 129 No. 6. 2006.
http://www.bls.gov/opub/mir/2006/06/precis.htm
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and the State has a number of progrdms are designed to work towattdht goal and help New Yorkers

invest in energy efficiency measureslodelinganalyses have shown that full achievemerdio5 by 156
in the SEPPolicy Reference case resslith decreasing average wholesale electricity prices by 10 percent

over the planning horizon, when compared to the Starting Point case.

In New York, electric efficiency can be improved enough to offsettegar projectd increass in

electric demand, reducing the need for additional generating capacity for reliability neessyiagd
money for ratepayersPostponingiemand for theonstruction of new fossflel fired generation would
allow time tofurther advancéhe lowcarbonintensity electric generatidechnologynecessary to reduce
GHG emissions for the loAgrm.

In addition, increasing the efficiency of electric generation, reddiiedosses associated with
transmission and distribution ang@timizing the operatioof theelectric systemcan also lower electric
costs, reduce emissions and defer the need to build expensive new facilities.

Energy use in the transportation system can be made more energy efficient through improvements in
vehicles, the fuels that powdrem and through managementofl investment ithe transportation

system to make it more efficient.he transportation, energy and emissions relationship is often described

as a At hr e eavhereevahigletedchnelogy is dne leg, the fuels usgabieer vehicles is the

second leg of the stool, and transportation system activity is the thir@dagsportation system activity
includesVMT, congestion and system operational efficienciesincrease the energy efficiency of the
systemandtoredac i ts carbon footprint, all Disdcussomonil egs o0
t he i mport anlceeg goefd ot hset ofiotlh raepepr oach and strategies
found in the Transportation Issue Brief.

1.2.2 Support Development of In-State Energy Supplies

Developingin-stateenergy supplies, in particuleenewable energy resources aadural gashelps to
reduce the reliance drigher carbon contefibssil fuels imported from outside the State and therefore
improvest h e  Seheayt sec@risy Redudng energy imports also hedpo keep more money within the
State for economic development purpos8sipportingn-stateresourcesreates jobs, increases capital
investment, increases tax revenues for local governments, and incexasage for landowners.

Useof renewable irstate resources redwtbe need for energy derived from fossil fuel. Less electricity
generation from fossil fudired generators results in lower emissions of air pollutants from those plants.

This reduceshe known health risks associated with carbrdaansive electricity generation and improves

the Stateds ability to mitigate t he -satefresourtes of c |
for the production of alternative transportation fymisvides the opportunity to reduce the high carbon

intensity fuels that are currently used in the transportation sector. Using renewable technologies, such as
solar therma(including passive solagnd geothermal, for heating and hot water providesaimil

benefits. Renewable energgrticularly solar power, may improve the reliability of the local power

supply system during peak demand periods. For example, since cooling load peaksutomiegiays

°The renewable portion of the 645 by 156 goal accoedss for tF
Renewabl e Portfolio Standar d t usewitlerenewaBl®engrgy geoegation by®@®15.t he St at e
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when the sunlight is plentiful, distributed sofwer generation may reduce the risk of localized power
disruptions®** Biomass is a dispatchable energy source that may be used to fuel power plants whenever
additional electricity isrequiredWh i | e t hese mul ti pl e beestrmantint s hel p |
renewable energy deployment programs, many of which are funded via the Renewable Portfolio Standard
(RPS) surcharge on ratepayer utility bills, there are also direct ratepayer benefits

Demand for natural gas is expected to increase ovg@lahaing horizon. Currently, New Yorkeets

less than fiveoercent of its gas demand withstateproduction. The majority of the gas to meet the
Statebs remaining demand is produced in Canada an
New York. Increasingn-stateproduction of naturalgasi | | di ver si fy the Stateos
i mproving the Statef6s energy security.

1.2.3 Investin Energy and Transportation Infrastructure

Investments in existing energy and transportation infrastruaidelevelopment of new infrastructuas
appropriatecan help to further the Plan objectives of maintaining system reliability, achieving GHG

emission reductions, and controlling energycoSteal | er peri odic i mprovements
r e p ai stnients prevedhe need folarger, more extensive repairs and investments in the future and

are essential to maintaining the reliability of t
fuels.

Transmissiongdistributionand eneuserSmart Gid investments wilbptimize the electric system in order
to facilitate the interconnection of renewable resources, reduce custatsathoough reductions in line
losses, and enable customers to usediessricity during periods of high demand and @ltheir energy
costs Transmissiorsmart Gridinvestments in particular will facilitatdne development of renewable
generationn the areas of the State thetve the greatest capability to transmit itite areas of highest
demand. These investmemisl also reduce the clustering of generation facilities in densely populated
areas ang@otentialenvironmental justicareaghat may already be burdened with greater numbers of
facilities andwith greater disease prevalerféeExpanding mass transit optis, in combination with

using cleaneburning fuels for cars and buses, linking land use with transportation planning, and keeping
roadways and the transportation system in good working order, will lessen traffic congestion, reduce
energy use, and alsortaibute to better air quality and public health.

1.2.4 Stimulate Innovation in the Clean Energy Economy
Palicies that encourage innovation at each stage of the clean energy product and busiriesycle

research, development, entrepreneurship, througle-aealded manufacturing, deploymeantd
maintenancef cleanenergy technologigiswill position the State to not only meet its own energy policy

10 perez, R.SatelliteBased Solar Resource Assessment: Social, EcommahiCultural Challengeand Barriers, Technological
Gaps 2004. http://www.asrc.cestm.albany.edu/perez/publications/$el8Resourc20Assessmerith20and
%20Modeling/Paprs%200r?620Resourcé&c20Assessmer#20and¥%20Satellites/satellitbased¥20solar
%20resourc#20assessmei4.pdf

1 perezR. andB. Collins,Solar Energy Security: Could Dispersed Beneration Have Made A Difference In The Massive
North American Blacko@tRefocus 5(4). 200ttp://www.sciencedirect.com

12 DEC currently classifiepotentialenvironmental justicareas based on location of lamcome and minority populations.

Potential environmental justice areae U.S. Census blocks (200 to 500 households) that, in the 2000 U.S. Census, met one or
more of the following criteria: 51.1 percent or more of the population in an urban area reported themselves as members of
minority groups; 33.8 percent or more of fiepulation in a rural area reported themselves as members of minority groups; or
23.59 percent or more of the population in an urban or rural area had incelmeste federal poverty level.
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objectives, but to export knowledge and energy technologies to the rest of the world. New technologies
for geneating, storing, transmitting and using enerapng with a weltrained workforce to support the
design, installation, and maintenance of those technol@giesyitical to successful reduction of GHG
emissions, and will become more valuable as thegihgrelimate increases pressure to transform energy
systems worldwide.

As described more fully in Chapter 5, the State is supporting enesgarch and development
innovation, and commercialization of clean energy technologies through existing papséraded by
NYSERDA andthe New York State Foundation for Science, Technology and InnovalBTAR).

The State is also focusing on building a workforce development system that will prepare the New York

labor force for thelean energy economyRealiat i on of the Stateds clean en:«
workforce with the appropriate knowledge and skills to develop and deploy the technologies that will
reduce the Stateds energy use and-ralatedimphegegnendence
public health and the environment.

As the Statenationand worldtransition to a carbenonstrained economy, it will be critical to use
economic devel opment resources to both retain the
companies tht are most likely to thrive in@ean energy economy

125 EngageOt hers in Achieving the Statebds Policy Obj

The opportunity exists for greater collaboration among all units of government and other stakeholders to
advance nearly all aspects of lan Absent greater collaboration, the State risks frustrating efforts that
are driven by the Plan6s policy objectives.

Local governmenand communityecisions play a significant roleinh e  Sabilayttoariet the

objectives of the Plaand pamerships with these entitiesec r i t i cal t o the success ¢
energy strategieg~or example local zoning can help or hinder the siting of small renewable resources;

land use planning can either encourage sprawl or promote smart gimsaihmiunicipalities can work to

either increase or reduce disproportionate burdens in urban and environmental justice communities; local
governments can either passibBnedy¢onsematianConstracsioni vel y
Code

Not surprigngly, neighboring states and provinces face similar regional energy concerns and challenges,

some of which are best met through regional <coll a
linked, physically, economically and environmentally withrieighboring states and Canaéy. acting
jointly with the Statebdés neighbors, the State wil
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2 Produce, Deliver, and Use Energy More Efficiently

NewYork has been aneadesinimplememirymarkbasédsprograms to help ensure

that energy efficiency is recognized as a-&fdctive alternative to additional supgide energy
resources.Energy efficiency also reduces energy bills, malhlegv York businesses more competitive

and allowing families to save money; helps the State achieve its environmental goals by reducing
emissions of5HG and other pollutants affecting public health; enhances quality of life by increasing
comfort, safety angroductivity; creates jobs; and increases energy security by reducing exposure to
supply disruptions and price volatility associated with reliance on imported fossil Beyend

i mpl ementing i mproved technol ocgifefsi ctiheantc yus ea |l lseos se n
strategic conservation of energy, which simply means modifying lifestyles and changing the way existing
equipment is used in ways that use less energy {ignging down winter thermostats, reducing use of air
conditioning, cgoooling, etc.)

Although the past three decades have been characterized by growing population and greater demands for
energydependent technologies, energy use per capita in New York has remained relativedipdliat

onethird lower than the national’arage. New York is the second most energy efficient state in the
nation on a per capita basis. New Yorkds relatiyv
investments in energy efficiency programs, its highly enefgient urban tranggrtation system, and its
concentration of mukfamily housing. As discussed below, the State can become significantly more

energy efficient by building on its past successes.

This Chapter focuses primarily on improving efficiency at the point ofusedor all forms of energy and
for all energy consuming sectors of the economy. In addition, with respect to electricity, this Chapter
highlights the increased efficiencies that can be achieved upstream, along the entire process path of
generation, transmsgon and distribution. Overall, by producing, delivering, and using energy more
efficiently, the amount of energy required to enjoy the same quality of life can be minimized

2.1 End-Use Efficiency

2.1.1 The History of State Support

New Yorkhas a decaddeng history of supporting efficiency improvement&nnual funding committed

to efficiency programs by New Yorkés utiliinties an
1984 and has risen to overd®7million for 2009. From the mid990s through 2B, most State support

has been channeled through NYSERDA, NYPA, LIPA t@radDivision of Housing and Community
RenewalDHCR). Beyond reducing the amount of energy used by customers who install energy

efficiency measureNew Yor kds e n egragyg areedesigned to ganstoym mankeds by

changing the products, services, and delivery mechanisms available for improved efficiency and changing
consumer behaviorPrograms directed at upstream market participamsluding distributors,

contractorstrade associations, and manufactuiesgek to induce structural changes in the marketplace

11
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that will result in accelerated adoption of energy efficient technologies and pra&roggams are
designed to promote permanent changes, including in cons&@inavior, that result in the availability
and adoption of innovative energy efficiency products and services

Programs administered BYSERDA have achievel more than 3,00Gigawatt Hours GWh) in annual

electricity reductions® NYPA and LIPAhavecontrituted nearly2,000 GWh in annual electricity

reductions.These energy reductions have saved consumers billions of dollars in electricity and fuel costs.
Other State agenciedso administer successful energy efficiency programetudingDHCR, which has

admini stered the Statebds federally funded weather
overseen installation of insulation and other efficieimprovements in 500,000 lancomehomesi

resulting in substantial savings of all fuelsdditionally, the Dormitory Authority of the State of New

York (DASNY) and the Office of General Services have committed to green building standards for all

new construction thesnanage

The Stateods e produce otreeecengmidpenedity Expemdities and annual savings

produced by energy efficiency programs set off a ripple effect of spending that influences many sectors of
New Yorkd economy.Energy efficiency programisave already provided and will continuegimvide

net macroeconomic benefits New York in the form of increased employment, labor income, and Gross
State Output. A more detailed discussion of these benefits can be found in the Energy Efficiency
Assessment.

2.1.2 Potential for Additional Efficiency Savings

The Statecan realize additimal costeffective energy efficiency potential that would proveldgostantial

benefitsto both suppliers and consumers Gover nor Pater son@®s5r dyf fliSromat
goal to reduce electricity use 15 percbatow 2015 forecast lels has povided the major impetus for

the Stateds electricity efficiency initiatives.

A 2008report concluddthat opportunities for electricity engse efficiency are extensive and

inexpensive comparedlith available supply optior$. Results of the study estimate the at e 6 s
achievable potential through 2015 to be about 26,000 @¥ghesenting a reduction of approximately 14
percent from the forecast of electricity demand in 2045 In addition, impoved building codes and
appliance standards, likely to be implemented prior to 2015, could provide a reduction of an additional
11,000 GWh (5.7 percent) from forecasted electricity' is&ograms hat wouldcapture this achievable
potential would cost $2.billion in 2008 dollars over seven yeaos an approximate average annual
program portfolio budget of $1.0 billiorNet benefits to the New York economy would total $12.8

13 NYSERDA. New York Energy $hart™™ Program Evaluation and Statieport Year ending December 31, 20@809.
14 Optimal Energy, In¢.Achievable Electric Energy Efficien&ptential in New York Stat2008.

A1l savings and forecast energy values in thda200m@t@ptiomal
Point of purchase savings correspond to avoided costs at the entrance to the utility service territories and include savings

transmission line losses. Customer meter level savings also reflect a reduction in distribution level lossesuraterdth

reduced system deliveries.

16 The 2008 Optimal Study relies on adjusted 2015 zonal load forecasts provithed\ISO which were adjusted to reflect a
baselinehat does not include impacts from future ratepdyaded efficiency progams, btidoes assume naturathgcurring
efficiency gains in the market and recently passed or highly likely codes and standards.

" This reflects changes to residential and commercial building codes, as well as federal appliance and equipment standards that
haveeither already passed (but not yet taken effect), or are considered highly litate &ffect during the next y@ars.
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billion, including $20.8 billion in total statewide benefits and $8.0 billiosdaietal costs. Theenefit
cost ratio othe electric efficiency measures is estimated t2.66,which means thahe New York
economy would captur@pproximately$2.60 in benefit§or every dollar invested in efficiency

Similarly, there is signiftant potential to reduce demand for natural gas through energy efficiency
improvements. AR006studyestimated th@rogrampotential with five years of program delivery and
five yeas of post market effecfsvould be 1.5 percent @rojected natural gasonsumgion. This
potential reduction could occthiroughseveralpproachesuchasincreasing efficiencies of domestic
heating equipment, promoting ENERGY STARome construction, promotirigw income
weatherization, androviding incentives foinstalation of energyefficient food servie and food
processing equipmefit.In 2008, a limited update of the 2006 study showed that spending $80 million
per year for ten yeargould result in savingsn the order of 28,000 MDffthousand Dekathermsy 15
percentof the likely achievable potentiat the end of the ten yearGstimated savings by sector were
6,697 MDth in theesidentiakector, 1,520 MDth in thiew incomeweatherization area, and 19,979
MDth in the commercial and industrial areas.

A significant level of efficiency potentialkiely exists with regard to N@ oil, i.e.,home heating aijlor

distilate fuel The most i mportant fact to consider is the
oil. Approximately onethird of New York houskolds (an estimated 2.3 million households) use fuel oil
to heat their homesBased orfederal2007estimates New Yor kdés residenti al and

consume more distillate fuel than these sectors in any other state, accounting for 24 pe&2nt and
percent of national residential and commercial consumption, respeéfivelyerall, New York is ranked

third out ofthe 50 states in total distillate fuel use, with only Texas and California consuming more
distillate fuel than New YorkWhile New Yorkhas not conductedamprehensivenergy efficiency

potential study for fuel oilgeneral conclusionsan be drawn from a study conductedMgrmont in

2007%* The Vermont studgstimated the achievable cesfectiveefficiencysavings potentigbr fuel

oil across all sectors to be 14 percent of the forecasted fuel oil use in 2016. Estimated potential oil
savings by sector were 10.2 percent in both the residential and industrial sectors and 24.2 percent in the
commercial sector. Those results, coupléth the high level of oil consumption in all sectandNew

York, suggest that the potential for energy efficiency associated with use of Nis 2asi} high®?

With respect t@energyuse in thdaransportation sectpNew Yorkers consume less gasoliper capita
than any other stateAuto trips, as a percentage of all traweNew York,is significantly lower than the
national average. Use piiblic transportation systeand rail has grown over the last few yeargt in
2006, 7.2 billion gallonsfanotorfuel were purchased in the Statever onequadrillionBritish Thermal
Units (Btu) were consumed by emvad vehicles, resulting in 88.7 million metric tons of @&@issions
There are many ways this consumption can be reduced and have thetatingpgystem operate more
efficiently. These include keeping the entire systeman@intained, eliminating bottlenecks, providing

18 Optimal Energy, Ing.Achievable Electric Energy Efficienptential in New York Stat2008.
19 Optimal Energy, IncNatural Gas Bergy Efficiency Resource Development Potential in New. ‘2066.

20y.S.Energy Information Administratio(EIA). State Energy Data System, Table F4a, Distillate Fuel Oil Consumption
Estimates by Secta2007.http://www.eia.doe.gov/emeu/states/sep_fuel/html/pdf/fuel_use_df.pdf

2l Vermont Department of Public Servi@erepared byaDS Associates, Ing Vermont Energy Efficiency Potential Study for Oil,
Propane, Kerosene antfood Fuels2007 http://publicservice.vermont.gov/pub/other/allfuelstudyfinalreport.pdf

2 Energy efficiency potential studies also have not been conducted in New Yaotkéo home heating fuels, such as propane
and wood. Itis reasonable to assume that the energy potential for these fuels is similar to that identified for reatdrabgees
heating oil.
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alternatives to driving alone and encouraging freight to be shipped and delivérednost efficient
manner See the Tansportation Issue Brief fanin-depth discussioof transportation efficiency

2.1.3 Realizing Potential Savings

Realizing these potential efficiency savings, across fuels and atrdasesectors, is the challenge the
State faces over the planning peridgertain important strategi€sincluding key legislative initiatives

will cut across all energy consuming sectors and all energy sources. More specific programs, including
those overseen by tirRublic Service Commissiof®§Q, will target those energsources the State has
historically regulated namely, electricity and natural gascross alendusesectors.In addition,

NYSERDA administeregrograms, funded under RGGI and various federal statutesatgiast in part
target users of petroleuproducts and will reach thteansportatiorsector. DHCR will continue to

oversee a muckxpanded weatherization prograsa result cidditional funding fronthe American
Recovery and Reinvestment Act (ARRAAdditionally, NYPA and LIPA will continueand likely

expand, their efficiency programs currently targeted to electricity use.

The Stateds portf ehbsethattagét the resaentiabsacsor, commelcial drel s
industrial customergndgovernmentatustomerswith special attentin toassist lonincome customers.
Though the programs maary in theircosteffectiveness, tiis critical to havea diverse pogram prtfolio
to reach all custoers. Programs that assist lowome customers will be particularly important in a
carbonconstrained economgnd a number of those programs are already providing assistanwe.
income programs includéhe EmPower New YorR", which provides electriasereduction and home
performance measures free of charge to eligdsleincomeparticipans; the Weatherization Assistance
Program(WAP), which assists incomeligible families and individual investing in energy efficiency
measures to help reduce their monthly energy expendimmdkIHEAP, which provides financial
assistance to eligibleouseholds to help pay for their home heating ¢3sts

Cross-cutting Initiatives

Program CoordinatianCurrent annual expenditures on these initiatives are expected to exceed $750
million. NYSERDA administers the System Benefits Charge (SBC) prograppodxmately $175

million. NYPA plans to spend approximately $135 million and LIPA expects average spending of more
than $90 million. The expected PSC authorization of utility and NYSERDA spending is $330 million on
electricity efficiency programs. In aditin, the PSC has authorized a total of $130 million for gas
efficiency programslin June2009, the U.SDepartment of EnergfDOE)appr oved New Yor kés
Weatherization PlaandawardedNew Yorkan initial approximately $158 million of the tots894

million in ARRA funding for theS t a WAR) X1 Furthemore energy efficiency initiatives will also
continue to be developed by local governments, notably the City of New York. Contemporaneous
initiatives have the potential to deliver a comprehensive portbblimograms, including those tailored to
specific customer sectors and local circumstances. However, without coordination, it is likely that
multiple initiatives will confuse customers and contractors, result in inefficient use of ratepayer and
taxpayerfunding, and produce less than optimal results. Accordingly, energy efficiency programs should
be carefully coordinated to eliminate or minimize overlap, conflicts and customer confusion. Similarly,

= Additional information on energy efficiency and assistancgams for low income households can be fourtdestt Smart,
New Yorkhttp://www.heatsmartny.com

% The Weatheriation Plan was developed BHCR, the agency that administers 8teat e 6s | ongBHCR ndi ng WAP
Wedherization Recovery Act Funding Pl&009.http://nysdhcr.gov/Programs/WeatherizationAssistance
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energy efficiency programs by all administrators shaalgeriodically evaluated and fundingdieected
to its most effective use.

There is, as well,;aoverarching need to rigorous evaluatiomonitoing and verificatio(EM&V) of all
electricity and natural gas programs, and all program resultsndt jast a matter of making sure the
many hundreds of millionsfaollars annually the State diret¢tsefficiency are well spentn order for
energy savings through efficiency to be fully accounted for iabiitly planning, robust EM&V
practices areritical. Electric and gas system planners, NYISO, PSC, energy firms and, otiostsall
satisfy themselves that the State can in fact rely on efficiency to carry thiadoSthte haassigned to it.
Only by instituting a sustained, wéiinded EM&V efforti and only by building a consistent EM&V
component into every efficiency programvill the State and all interested stakeholders be in a position
to reach that necessary level of confiden&s.part of its EEPS proceeding, the PSC in June 200&3cal
for the creation of an Evaluation Advisory GrafAG) to advise on evaluation standards and
protocols”™ While this group is working to standardize EM&V activities, additional coordination
opportunities exist.

Recommendations

¢ All State agencies anditorities and utilities that administer energy efficiency prognannst
consistently measure and rep@sults of efficiency programs, includiegergy savings, peak
demand reductions, and load shifting, using similar techniques, metrics, and reporiats f
Agencies and Authorities must use those results to optimize program support going forward.
Program results should be summarized and made available to thegouaificannual basis

0 Expand the existing statewi@A\G to include additinal Sate agacies involved in
energy efficiency programs

o Develop standard measurement and reporting for statewide energy efficiency
achievements

0 Release specific energy program achievement data including detailed evaluation reports
on an oRgoing basis

e Mitigate shot-term impacts of rising energy costs on New Y®tawincome populations

0 Expand and enhance lancome efficency programs. These programeudd include
both implementation of energy efficiency measures and providing education on how to
use energy me efficiently.

Energy Conservation Construction Coddmong the most significant steps New York can take to

realize additional energy efficiency savings are to adopt an-dpat e ver si on of 't he
energy code (formally known as the Enefipnservation Construction Code, hereinafter referred to
simply as the AEnergy Codeodo), amend the Energy

% psC.Case 0M-0548: Proceeding on Motion of the Commission Regarding an Energy Effideemtfolio Standard, Order
Establishing Energy Efficiency Standard and Approving Progtasued June 23, 2008.
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Codebs reach t o mampifyandeaeydaviz itsiamendment/apdating prgcess, and
upgradeEnergyCode training and compliance initiatives.

Building energy codes and equipment and appliance standards set minimum efficiency and performance
levels, effectively setting a floor or baseline. Over time, with education, enforcement, lamaldgyg

advances, the stringency of these codes and standards can be increased. Full compliance with building
energy codes and equipment and appliance efficiency standards would produce significant annual and
cumulative energy savings for New Yorkers bayavhat would otherwise occur. As showrTablel, a

recent stug by Optimal Energy, Incestimated the potential for substantial energy savimagscould be
achieved through an enhance me niancestanddiE wddiomal k 6 s b u i
benefits include i mproved building stock, | ower d
infrastructures, and low&HG and other harmful emissions.

Savings from improvemente the Energy Code, together with savifigen improvement to equipment

and appliance efficiency standartlaye the potential to achieve aboune thirdof New Yorkd é15 by
156electricity reduction target. Such improvements have the potential to produce major savings for all
fuel types usechiNew York Successful implementation of enhanéeergy @de andenhanced

equipment and appliance efficienstandards can techieved at relativellpw-cost resultingin large

benefits in terms of energy and cost savings to consuniesfederal gov@ment has retained exclusive
authority to promulgate efficiency standards for most appliances and equipment, leaving relatively little
room for State action. However, the State can still promulgate efficiency standards for certain items, such
as consumeaiudio and video electronic3 here are also general product categories that are not currently
covered by the federal standards or State law, such as bottled water dispensers, hot tubs, and swimming
pool pumps.

Table 1. Estimated Savings from Codes and Standards

Tvpe of Eneray Savinds Codes Savings in| Standards Savings in Total Savings in
yp 9y g 2015 2015 2015
Electricity Savings (GWh) 2,158 7,202 9,360
Peak Demand Savings (MW) 469 1,572 2,041
Other Heating Fuels (Billion Btu) 4,960 1,792 6,752

Source: Optimal EnergyAchievable Electric Energy Efficiency Potential in New York St2068.

A critical strategy to realize these potential savinge improve the performance of new buildirigs
strengthening the Energy Cadehich estalishes minimum requirements for enesgfficient buildings
through prescriptive and performanegated standards, making possible the use of new materials and
innovative techniques that conserve energyplementation of proposed changes toEnergy @de
discussed in detail in the Energy Efficiency Assessment, is an important interim step to making New

BAlsorelatedh e Mechanical Code addresses maintaining fAhealthful i
maintained.

27 Optimal Enegy. Achievable Electric Energy Efficiency Potential in New York S2a@s.
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York6és buil ding st dncadditionpitisalsoeénmpertang tp asstfaf codei e nt .
compliance and enforcement deliver on these paiesdavings.

NewYorkbs efforts wildl be gr e a tappyalefi$hdamilioreirdfundily a r es u
from ARRA, which provides the State with new opportunities to further enhtheeceirrentEnergy

Code address current challenges to maizing the energy saving opportunities, expand active training

and enforcement progragrend measurthe rates of compliance.

With respect to the Energy Codm eligibility requirement of the ARRA State Energy Program funds is
thatthe State must cerifto DOE that the Governowill pursuenecessargnergyrelated initiatives® To
comply, theState will implement(1) a building energy code for residential buildings Hedtieves
equivalent or greater energy savirtiganthe 2009 edition of thinterndgional Energy Conservation Code
(20091ECCQ), (2) a building energy code for commercial buildings throughout the Statectiiaves
equivalent or greater energy savirtiganthe 2007 edition ofhe AmericarSociety of Heating,
Refrigeration, and AkCondiioning EngineerdASHRAE) Standard 90.12007 ASHRAE 90.1)and (3)

a plan for achieving and maintaining compliance with those codes in not less than 90 percent of new and
renovated building space by the end of 2016. The plan must include active tasidiagforcement
programs and provisions for measurement of the rate of compliance eacfilye®0OS Codes Division
has concluded its work on the Codes of New York State, including the Required Regulatory Impact
Statements. DOS expects that the eadiestevised codes can be enacted, considering all necessary
notification and comment requirements, is in early Fall of 2010.

However, to be fully compliant with ARRA requirements and to achieve greater efficiency savings,
amendments are necessary to stitegig the underlying State Energy La®n an annual basis, building

renovation activity in New York, as measured in square feet, far exceeds new building construction.

Under Article 11 of the Energy Law, tiiergy Code applies to renovations only if negit@ons involve
replacementcdf0per cent or mor e o f° This highthrésholt fonEmergy Gdues y st e m. ©
applicabilitytorenovation{ r ef erred t o as trlkekduitEisf NpewP&oc&ibds RBRplp
use the Bergy Coddo achieve impreed energy efficiency in existing buildings. Theergy Code

should be applicabl® renovationf residential buildings and commercial buildings to the same extent

that the 2009 IECC and the 2007 ASHRAE 90.1, respectively, are applicable to suchisaaolirat

additont he Ener gy Code currently exempts certain hist
from the Energy Codeds requir ehsoncbuldingsoUnder t hi s
construction of neiw thouriilcd ipnrgosp elrotciaetsedd wonu |idh not be
The Energy @deshouldexempt historiagesidentiabuildingsand historic commercidduildingsto the

same extent that such buildings are exempt from the 2009 IECC and the 2007 ASHRAE 90.1,

resgectively. Further, the ability to amend the Energy Code should no longer be contingent on obtaining

a tenyear payback study confirm that the cost of compliance with the amended code will be paid back

through energy savings in ten years or |eHds tenryear payback requirement delagetimely

adoption of new energy consetioed measuresNational model energy cod€4) do notinclude a Fifty

Percent Rule, (2) exempt histohkaildings and not historiproperties,and (3) contain nternryear

paytack study requirementsn addition, provisions of the Energy Law that provide the Energy Code to

28 NYSERDA received approximately $123 million from the D@E the State Energy Program. Approximately $5 million of
the $123 million will be used for technical assistance amaptiance support related to the Energy Code.

A Abuilding subsystemo-1i02 (Pef iarse diaby ukEd @ri qiyg lasw eAnbl y made u
serve a specific function, including but not limited to exterior walls, roof and cefilimy, lighting, piping, duct work, and
equi pment . 0
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be updated from time to time should be strengthened to require updating no less frequently than every
three years.

Although the Energy Code is adopted at$tate level, it is enforced at the local level. In most
situations, the local government (city, town or village) responsible for enforcing the State Uniform Fire
Prevention and Building Code (Uniform Code) is also responsible for enforcing the Enesgy Cod
Educational expede and available manpower vagross thé&tate with some municipalities being
severely understaffed.

Code enforcement personnel responsible for enforcing the Uniform Code dredé¢quake a 114hour

basic training course pri¢o, or within one year following, commencement of employment, and to take

24 hours of annual igervice training each year thereafter. However, only a small portion of the currently
required training courses relate to the Energy Code. A plan to aclieygi@ance with the Energy Code

in at least 90 percent of new arhovated building space within eigrgars, agonditionedby ARRA,

should include a significant increase in the amount of Energy-€adatied instruction that code

enforcement personnel Wile required to receive.

The ability of the State to achieve the 90 percent compliance rate contemplated by ARRA will be greatly
enhanced if alparticipantsn the building and buildingelated industries receive training in the new

Energy Code. Idel, Stateprovided instruction would be made available not only to code enforcement
personnel, but also to design professionals, builders, and others in the building and-belidéty

industries. Consistent wittlthe provisions oARRA, DOS, in partnerkip with NYSERDA, plans to offer

a range of energy code training opportunities across the State and on the Web.

DOShas recently adopted an amendment to its regulations which requires local governments that

administer and enforce the Uniform Code to &ifmual reportsvith DOS detailingheir code

enforcement activitie¥. Since local governments that administer and enforce the Uniform Code are also
required to administer and enforce the Energy Code, the reportingdquess information regarding

thelo ¢ a | government 6s efforts in enf oisexpectegitobehe Ener ¢
usefulfor measuing compliance with the Energy Code.

Article 11 ofthe EnergyLaw allows municipalities to adopt and enforce a local energy conservation
comtruction code more stringent than the Energy Co
Codes, 0 or Abeyond coded progr ams. Currently, a
stretch code for existing homes. For new residential construtti®imternational Cod€ounci | 6 s

( I CC 06 s700-200&i<in strong consideration due to its seamless fit with the ICC based unifosn code
Alternatively,anENERGY STARprogram isacceptableaa A St r et c h pirposgesssand bec au
proven track rean. ENERGY STARhas been in use in New York &tdor approximately 15 year5A

number of Long Island towns have adopted ENERGY STAR standards as mandated minimums for new
residential construction.

3019 NYCRR §1203.4. Effective January 1, 2007.

31 Note that ENERGY STAR is not a code; it is a performance standard that raises the energy efficiency level of a structure
beyond code levels. The Energydeamust still be used to show compliance, since ENERGY STAR does not contain all
provisions of the Energy Code.
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Recommendations
¢ Improve the Energy Code

o Amend Artice 11 of the Energy Lato: (1) provide that the Energy Code applies to
renovations of residential buildings and commercial buildings to the same extent that the
2009 IECC and the 2007 ASHRAE 90.1, respectively, apply to such renovézipns,
clarify that hstoric buildings rather tharhistoricproperties are exempt(3) eliminate
the 108yearpaybackrequirementand (4) require the State Fire Prevention and Building
Code Council (the Code Council) to amend the Energy Code so that it equals or exceeds
the 2009 IECC for residential buildings and equals or exceeds the 2007 ASHRAE 90.1
for commercial buildings.

0 Update the Energy Codwery three yealig response to updates to the IECC for
residential buildings and ASHRAE 90.1 for commercial buildings.

o Implement theCode compliance plan required ARRA, including Code training and
enhanced Code enforcement resources

o Il mplement a AStretch Coded for municipalitd.i
programs.

e Enact energy efficiency standards for products
o Collaborate with other states to influence federal enactment of national standards
o0 Promulgate regulations to implement standards from 2005 legislation
o0 Adopt standards for other products not covered by national standards

Delivery of Information to ConsumerdAc hi evement of the Stateds energy
upon action by consumers to invest in energy efficiency equipment and infrastructure. Entencing t

energy use/cost informatigmovided to consumers, particularlythé time of a purchasiecision will

facilitate informed decisions that may have a prolonged effect on energy consumption and bills, and

provide a powerful incentive for producers and sellersdéie sureéhat their products satisfy consumer
expectations regarding energy effiacy. AlthoughiNew Yorkhas made considerable progress in

increasing consumer awareness and understanding of the benefits of energy efficiency, the design and
delivery of such information can be improved in several ways.

Statesupported outreach, educatiand marketing efforts regarding energy efficiency should be tailored

to promot consumer action. Thus, information provided to consumers should incorporataf-$hegart

behavioral marketing theory and practice. Delivery of this information shtadaptimize use of

diversedelivery vehicles including the Internet, mass media, and comrAbasiyd organizations.

Speci al attention should be given to communities
of their economic and demograplcitaracteristics or geographic location, as well as to consumers for

whom English is not the primary languag&dditionally, where practicalputreach should be targeted to
commercial and industrial customers and community clusters such as housingrdewgdp maximize
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programimpact® As part of its EEPS proceeding, the PSC in June 2008 directed that an Advisory Group
be established to coordinate the efficienelated outreach, education and marketing efforts conducted by
State agencies, NYSERDA antllity administrators of eergy efficiency progrants. This Outreach,
Education and Marketing Advisory Group is also working to integrate the efforts of these entities with a
statewide customer outreach, education and marketing initiative

In recognitionof the fact that one of the most critical energlated purchase decisions concerns the
purchase of a home or lease of an apartment, the information provided to consumers concerning the
energy consumption and efficiency of a residence should be enhdn¢teé. St a tindHéasng Tr ut h
Law,** which requires sellers of residential properties and lessors of residential structures to provide
certain information regarding energy use upon request of a prospective purchaser or tenant, should be
strengthened to: @&and the information that must be disclosed and require that information regarding the
energy use of a residential structure be provided to prospective tenants and purchasers before a contract to
rent or purchase is signed. These changes would help ¢éimsucensumers have the opportunity to
consider information regarding the energy use of a potential residence, before making a purchase
decision, thus providing a powerful incentive for building owners to invest in endigjgrmty. In

addition, the lawnight be modified to extend the disclosure requirements to commercial structures.

Similarly, energy fAbenchmarking, 06 which entails t
indexed against buildings of comparable size and use, would providn f or mat i on regar din
energy use to building owners and managers, prospective tenants and prospective purchasers, thereby
increasing the incentive for building owners and managers to reduce energy consumption. Such

information would be of articular benefit in the commercial office building sedtara number of

reasons, includinghe proportion of electricity consumed in this sector in New York is far above the

national averagecommercial customers are generally less responsive to gmécgychanges than other
customersand building owners have a relatively small incentive to invest in energy efficiency where

tenans pay the energy bill. Mayor Bloomberg has proposed legislation that would require annual
benchmarking of energy use inildings 50,000 square feet and larger as part of a package of legislation

to improve energy efficiency in New York City.

Consistent with these initiatives, redesigning electric rates to vary by time of use for all electricity users,
and providing cost/useformation to users on a real time basis would enable customers to make
informed decisions about when and how they can reduce their electricity use. This topic is addressed in
greater detail below in the Electric System Efficiency discussion.

Recommendeons
e Assure that efficiency outreach, educational and markefiiogts conducted by Stasgences
and authority administrators and utilities reflect best practices in terms of design and delivery, are

geared to diverse audiences, and are providesguiges other than English.

o0 Identify best practices nationwide and implement statewide

32 |n his 2009 State of the State, Governor Paterson called for the creation of an energy efficiency clearinghouse to streamline
accesstothe &tt eds energy efficiency programs for school s, hospital
(http://www.nyserda.org/clearinghoulean serve as a model for other targeted outreach efforts

33 psC.Case 0M-0548: Proceeding on Motion of the Commission Regarding an Energy Efficiency Portfolio Standard, Order
Establishing Energy Efficiency Standard and Approving Progressued June 23, 2008, p..43

34 New York State Energy Law, Article 1§103.
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o Utilize theEAG to integrate efficiency program activity and streamline communication
to consumers

e Use airgetedbutreach to deliver energy efficiency programs andises\wo commercial and
industrial customergesidentl and lowincomecommunites to improve program performance
and reduce administrativw®sts. Education, outreach and marketing for energy programs should
be tailorede.qg., foreign language advertigj to target vulnerable populations goatential
environmental justieareas

o Identify and partner with communHyased organizations to reach diverse groups with
tailored messages

0 Target industry marketingrograms to suppott h e SSQGlearErergy Risiness
Growth and high priority segments

0 Target underserved markets
0 Maintain the Energy Efficiency Clearinghouse veite and expand as appropriate

¢ Supplementruth in Heating lawequirementso ensure that prospective purchasers of
residential and aamercial buildings, as well as lessees responsible for payment of utility bills,
are provided relevant information regarding the key energy efficiency attributes of the building.

e Exploreenerggu s e benchmarking progr ams Uundekedmgaimshi ch a
comparable buildings is publicly disclosed.

Reducing Financial Barriers to Energy Efficiency Investme&e of the most significant barriers to
adoption of coseffective energy efficiency measures is lack of capital, or reluctancertmit capital,

on the part of consumers. The need for upfront capital to make a substantial investment in energy
efficiency is an issue of particular concern in difficult and uncertain economic circumstances. Although
this concern is addressed, in past,energy efficiency programs that provide substantial discounts on the
cost of efficiency measures, as well as financing offered through NYSERDAthersalternative

financing programs to fund energy efficiency projects shoulthptemented The Grea Jobs Green

New York Act, recently signed into law by Governor Paterson, will help to address this concern. This
law directs NYSERDA to establish a revolving loan fund to finance the cost of qualified energy
efficiency services for residential and A@sidential customers. Initial funding will come from a portion
of the proceeds dRGGI, and will support loans of up to $13,000 for residential structures with four or
fewer dwelling units and $26,000 for nossidential structures. Another promisingpegach is

exemplified by legislation that Governor Patersabmitted andigned into law in 200¢hat allows
municipalitiesto provide loans to businesses and residents to install distributed energy resources and
make energy efficiency improvements; tbans would be paid back through assessments on the real
property where the loan was applfédThis legislation in effect expanded earlier legislation that allowed
Binghamton, Bedford, and solid waste districts to administer similar pro@Fams.

Another mechnism to address the financial barriers to efficiency investmeatshsl financingor on
bill recovery, under which utilities or thirgharties provide upfront financing for efficiency measures that

35 Chapter 497 of the Laws of 2009.
36 Chapter 336 (Bedford), Chapter 344 (Binghamton) and Chapter 409 (solid waste districts) of the Laws of 2009.
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are repaid by the customer through the savings in thanthly energy bills. The PSChas been
evaluating the legal, technical and policy issues associated wiitl inancing programs

Recommendation

e Identify and implement alternative financing programs to fund energy efficiency projects,
exploring allavailable innovative financing mechanisms, includiisg ofa performance
management approach where the beneficiary of the efficiency services repays the lender from
energy savings for money loanelrivate and other governmental sources of funding shmruld
explored.

o Implement revolving loan fund from Green JébSreen New York Program.

o Evaluate thaeed for, value and feasibilitf on-bill financingor recoveryand
implement such programs as appropriate.

State Government BuildingsThe State must &l by example, anthake surée hat t he St ateds ¢
buildings are energy efficient. Executive Order 111, originally issued in 2001, re§tateagercies to

reduce energy use by 35 perckatow 1990 levels by 2010. While many agencies have dramatically

reduced their energy use to comply with the Order, the program is not administered and savings are not
measured in a consistent manner across the aggiheiesby making it difficult to evaluate progress

toward the goal Additionally, State entities repooupward pressure on their energy use as a result of the
expansion of air conditioned spaces, increased load from computers and office equipment, and increased
numbers of customers and clientsiprovements in the process, scope and metrics of the @ouled

help to ensuréhat accurate and meaningful movement toward meeting eneiggrtly goals are in

place. Furthermore, agenciesw have another tool to make efficiency improvements in their buildings

at no cost to the Stat&ecently enacted ledigion proposed by the Governor will: (1) confirm and

expand NYPAOGs authority to administer programs to
scarce natural resources, and facilitate the use of clean energy sources; (2) provide an eftiegntqy

public entities andcocsuts tpoomeerrs porfo gNYaPmwsd st ol cawc ces s N
technical expertise, and financing; and (3) facil
conservation programs funded through the ARRA

In addition, pursuant to the State Green Building Construction Act, the Office of General Services (OGS),
startingin August of 2010, will be required to construct and renovate-8tated buildings according to
the green construction requirements. Theseireapents will be established by OGS through regulations.

Recommendation
e Reduce energy use in State Buildings.
0 Amend Executive Ordelrl1, which placgerequirements on State agencies pertaining to
energy efficiency and renewable energy, to ensure effiaimhtonsistent administran

and measurement of savings

o0 Encourage agencies to work with NYPA to take advantage of its efficiency financing
programs in order to meet the goals of Executive Order 111.

37 Chapter 380 of the Laws of 2009, amending Article 8 of the Public Buildings Law.
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Initiatives by Energy Source

Electricity. The need fommfrastructure to produce and deliver electricity is driveebgtusedemand.

From 1997 to 2007, New Y o2pérdes anauallgResultsiofdhe Starting al es i
Pointcasewhich assumed only reaching gercenio f 1 B e b yoallsbodv thatrbm 2009 to 2018,

electricity demandhcrease at an average rate of 0.8 percpet year, or a total increase of 7.3 percent.

In dramatic contrast, results of t8&EPPolicy Reference case,d& d on f ul | aldhyi evement
15 6 , showaalreduction in demand over the planning period, as well as a reduction in output from New

Y o r k &fsed gomlsined cycle generating plants and a reduction in electricity imports.

In light of these benefits, the State has taken steps to fultydigatricity targete@fficiency programs in
an effort to me é&ilhbydBgoal rAcheving fhiadoa wilkreqoir@ the cooperative
efforts of many different entities, including all State agencies and authorities.

Figure3 projectsenergy use reductiotyy major program cageriesthat will be needed to meet thikb

by 156goal, assuming continuation of existing programs, implementation of new progwaaritie

contribution of enhanced codes atahslards. The area markediaR at e p a y erografsuistiiee d P
portion of thedl5 by 158goal to be met by new PSAlithorized programs to be administered primarily by
utilities and NYSERDA. The other baurgcdresthedge on
importance of enhancing efficiency standards for electrical equipment and appliancasaasdifing

compliance with th&nergy Codé as discussed abavd he ongoing programs of NYSERDA, as well as
expanded programs by NYPA and LIPA, arejgcted to make up most of the balance. It is significant to
note that even with the consi de erabskeficiencyhni evement s
programs, achieving thi5 by 1®goal will require nearly a fivdold increase in annual energgvings

by 2015.

Achi evi ng tptliey gaalis®expécied tedude the net retail cost of electricity paid by all
ratepayerdy 2015% Figure 4 andFigure5 show the results gfn analysi® f t he net 15 mpact s
by 15 policy onstatewideaverage retail electricity prices in selected yeds shown inFigure 4, in

2015, thestatewideaverage retail price of electricity is projed to be 0.4 to 0.9 cents pélowatt hour

(kwh) lower, on a net basis, than if thb by 1®policy were not implemented-igure5 indicates that

this estimated reduction in net price per kWh is equivalent to aggregate biirsalings to ratepayers

Bpursui nglb&ibepbdlbclyygoal i mpacts aver age Fistthe averageretailct ri ci ty
price is expected to increase because the annual cost of implementing and administering energy efficiency progranes is added t
customer billswhile utility fixed costs will be spread across a smaller amount of energy sales. Second, the commodity portion of

the electricity price is expected to decrease as a result of the price reduction effect of lower overall demand ftyr. elRemttnici

types of pice impacts affect all ratepayers, assuming that energy efficiency program costs are averaged across all customer

classes and locationg his analysis does not include the additional bill savings that accrue to program participants who install
energysavng equipment and thereby benefit as a result of reduced volume of electricity purchased oviérdipreee

reduction (or fAmar ket pr idéley 1®policyegoat iDextradtech giractiyt frohatdgratadcPlemnmy i ng t he
Model modelingresults by comparing the Statewide average electricity prices BERe®licy Reference Case, which assumes

full achievement of thél5 by 1®policy goal, to the Higher Demand Case, based6i506 s econometri c forecast
includes no downward adjumsents for implementation of thi5 by 1®policy goal. The lower average electricity prices in the

SEPPolicy Reference Case are directly attributable to achievement @3ty 1®policy goal, due to the reduction in the need

for electricity gener&d by the most inefficient and expensive fossilfireld units, as well as by reducing imports ofoiieity

from outside New York.Becausehe annual costs to ratepayers of all the programs needed to achié\e llgel ®policy goal

are not yet know with a high degree of certainty, "low" and "high" estimates are used to bound the analysis. The low estimate is

based on a thregear historical average (2006 through 2008) of NYSERDA's energy efficiency programs funded through the

System Benefits Chagg The high estimate assumes that the future cost of energy efficiency programs on a cents per kWh basis

is double theost of programs implementeddate. The expected system load reduction due to improved Codes and Standards is
assumed to be achievalblith no incremental cost to ratepayers
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of $600 million to $1.4 billion in 2015.

Figure3. Achi eving New York's 015 by 156 goal
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Figure 4. Estimated Statewide Average Retail Price Impact of Achieving the EEPS
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Figure 5. Estimated Aggregated Statewide Retail Bill Impact of Achieving the EEPS
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TheEEPSproceeding was initiated lifie PSCin May 2007as part of the overall effort to reduew
Yorkd s e | e etyn5 percentyromorescasted®015 levels® Subsequentlythe PSCestablished
and approveefficiency targets forth8 t a t e 6 sowned eleetsattilities and NYSERDA? Figure
6 shows the expected imgaaf thed5 by 1®%p ol i cy on New Yor kods
forecasted total electricity needs without the policy.

39 psC.Case 0M-0548: Proceeding on Motion of the Commission Regarding an Energy Efficiency Portfolio Standard, Order

Instituting Proceedinglssued May 16, 2007.

40 |mplementation of EEPS programs will be the resiuitity of NYSERDA, the utilities, and third party program

administrators.

tot al
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Figure 6. Impact of 15 Percent Reduction in Electricity Use

Impactof 15x15 Policy on New York Electricity Requirements
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In June 2008thefirst EEPSprograms were approvétl As of December 200@pproximately $397

million through 2014 was approved for NYSERDA to expand and enhance a number of existing
programs, ioluding a lighting program, loiwmcome program and programs to encoutsge-

performance energgfficient buildings, improving industrial processes and expanding the number of
service providers available to facilitate more informed decisiaking with respect to energy efficiency,
energy procurement, and project financidg additional $520 million through 2011 was authorized for
investorowned utility programs that could be implemented quickly and build internal energy efficiency
program administration capabilities within the companiBse electricity programs includerasidential
heating, ventilation and air conditioning (HVAC) program, and a small business direct install program for
retrofits of various types of existing equipment with hafficiency equipment.The approved riaral gas
program is a residential eff@it gas equipment program focusing on providing incentives for installation
of more efficient funaces, boilers and watkeeaters?

41 pscC.Case 07M-0548: Proceeding on Motion of the Commission Regarding an Energy Efficiency Portfolio Standard, Order
Establishing Energy Efficiency Portfolio Standard and Apprg Programsissued June 23, 2008his approved funding is
incremental to funding of $175 million annually for the-gsesting SBC Program, which is used in part to support energy
efficiency programs.

“2psCapprovedi Fa st T r -adminiéterad idtric energy efficiency programs with modificatiamsJanuary 15, 2009.
Utility -administered naturgas programare being considerdsly PSC.NY SERDA began implementing additional electric
energy efficiency progranmn March 13, 2009.
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To help ensur¢he integrity of the energy efficiency savings throeghection ofaccurate data on actual
achievement®¥SC provided for the development BM&V protocols a series of screening metrics,
including a total resource cost analysis, and increased evaluation budgets compared to previously
approved programsThese approaches amtically necessarjor electricsystem planningestimation of
reducedutility revenues due to lower sales levels, amdluation othe success andosteffectivenes®f
the programs.

Throughout the remainder 8009,it is anticipated thathe PSCwill consider additional programs te b

operated through 20Xs proposed by EEPS Program Administratdise PSCwill institute a

comprehensive review of the programs included in its EEPS initiative in advance of the December 31,
2011 expiration of t he isdecisionsarégarding fursding beyiortd20d1. p has e
Levels of funding and program selection will depend heavily on the results of the EM&V initiditéves

PSChas been putting in place.

The State is also undertaking several other initiativesive further impreements in the efficient use

and delivery of energyncluding continued implementation of revenue decoupling mechanisms for all the
Statebs major energy utilities to remove potentia
efficiency progams andpreparing for the deployment sflvanced Metering Infrastructure (AMI) in a

costeffective manner as discussed in the Electric System Efficiency sedfdhis Chapter

Recommendation
e Implement Energy Efficiency programs to reduce Stateret#g demand from projected levels
o Continue implementation of efficiency programs to meet '15 by 15’ goal
0 Ensure appropriate contribution of NYPA and LIPA to State efficiency goals

Natural Gas Outside the electricity sectéwhich accounts for 34 peent of natural gas use the Staty
natural gas is used primarily in the residential and commercial sectors for heating, hot water and
appliances.Enduseefficiency through improvemenis products and weatherization can significantly
reduce naturajas demandA reduction in natural gas demand through efficiecany reduce strain on
natural gas infrastructey and because a portion of #lectricity system is dependent on natural gas, it
can also improve electric system reliability due to redursédorf fuel supply disruptions.

As discussed in thenergy Demand and Price Forecasts Assessiibéngnticipated that residential and
commercial natural gas demand will increager the planning horizoat annual rates of 0.12 percent

and 1.25 pera#, respectively. The projected increases are primarily driven by economic growth and
increases in the number of customers, but some conversions from heating oil to natural gas are also
expected.lt is also anticipated that the overall trend of natuaal gseper residencevill decline because
appliances and equipment that use natural gas are expected to become more efficientiover time
response to federal regulatiaand, unlike for electricity, there are relatively few new natural gas products
for residential customers oaing to market.
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There is significant potential to reduce demand for natural gas through energy efficiency improvements.
A natural gas efficiencpotentialassessent update was conducted in 2086timated that the maximum
achievabé potential over a ten year period of 18 percent of projected natural gas constiiption

While the potential for reducing natural gas use through efficiency programs is significant, efficiency
programs in other energy sectors could affect the ovidealam for natural gasFor example, many
electricity efficiency EmPowe NewyYsr® and Assisted Homeg NYSERD
Performance with ENERGY STARprograms, encourage switching electric appliances, such as clothes
dryers and hot water heaters gasfired appliancesFurther, utilitysponsored programs promote

switching from electricity and oil to natural ga&.growing market also exists faombined heat and

power CHP) technologies, which enable customiggimarily commercial and indus#lii to use

natural gas on their premises to generate electricity and use the waste heat for space and water heating.
Building efficiency could also be improved through the installatiomairenmentally beaficial
DG/CHPresources located at customéesi These resource&nhance energy efficiencgarticularlyin
commercial buildingsbecause the electricity fproduct of CHP can be directly use@itate action to

facilitate implementation faDG, including additional technical and financial suppfinancial incentives

for low carbonDG resources, and removal of any barriers to interconnection of DG to the electric grid,
would result in energy and cost reductions, improved energy security and reliability and reductions in air
emissions? While thesenitiatives would tend to increase natural gas consumption, the increase could be
at least partially offset by a reduction in natural gas use for central station electricity geneson

overall efficiency could be improvedror examplepurningnatural gasdirectly in a water heater (which
typically operates dietween 60 percent and 80 percent effici@igeynore efficient than burning natural

gas at a power plafivith a maximum efficiency of 60 percénand shipping the electricity over power
lines(with line losses of &0 percentto poweran electric water heatéwith an efficiency oP0-95

percent) resulting in a net efficiency of approximately 50 percent

In May 2009 the PSCestablished targets for natural gas efficiepmygrams as padf the EEPS

proceeding in order to establish a comprehensive approach to gas efficiency, including a transition from
the interim and *fCobnbmad withreductiors anpicipatay framnother sources, the
natural gas reduction targets wilsult in a nearly 15 percent reduction in estimated gas use by 2020,
independent of any fluctuations in use caused by fuel switching or other economic factors.

“3Theoriginal gudy, Optimal Energy, IndNatural Gas Energy Efficiency Resource Development Potential in New206x,

estimated the potential natural gas savings based on $80 million per year for five years and five years post markéteeffects.
Optimal Energy, IncNew York State Natural Gas Efficiency Program Assessment Ug0at changed the length of the $80

million per year programcenario funding from five to 19ears (from $400 million to $800 million) and applied a modified

discount rate All other assmptions used in the 2006 study were preserved including budget allocation based on sector spending,
50 percent of the redéntial budget allocated to lowcome consumers, and the proposed programs which attempted to balance
shortterm resource acquisiticfforts and longerm market transformation benefits.

4 While DG/CHP is not necessarily renewable, a recommendation regarding DG/CHP is grouped with renewables in Chapter 3.

4 psC.Case 07M-0548 Proceeding on Motion of the Commission Regarding an Eiigfigiency Portfolio Standard, Order
Establishing Targets and Standards for Natural Gas Efficiency Progresised May 19, 2009.
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Natural gas efficiency programs previoualyproved on an individual basisitside of the scopef the
EEPS proceedingary in design and duraticand areexpected to result in natural gas savings of
approximately 2,400,00@illion Btu (MMBtu) in 2009 with annual funding of approximately $62.7
million.*

Earlier in the EEPS proceedintptural gas ulities establisedenergy efficiency progranthatprovide

rebates to consumers for purchasing kefficiency equipment such as furnaces, water heaters, clothes
washers, solar hot water technology, and hot water conservation measures. The programsddso p
marketing training for contractors and sponsor discounted sales-fiblmghowerheads, faucet aerators,
and tank wrap$! Also, in April 2009, EEPS programs for i@ential gas efficiency equipment

programs, designed to promote the installatibefficient, costeffective furnaces, boilers and other
equipmentwere approved. These programsfareded at approximately $10.6 million per year through
201]zgandaredesigned to reduce annual natural gas consumption by approximately 533,000 MMBtu per
year.

In total, he EEPS gas efficienctarget represents a 14.7 percent reduction in estimated gas usage by

2020, independent of any fluctuations in usage caused by switching or other economic factors,

representing an average annual reduction of gageusf 3.8 billion cubic feet by 2020, enough gas to

heat about 39,000 averagiezed homes. This target is aggressive in comparison with the gas efficiency
potential study identified above, which estimated aimarm achievable potential of 18 perceffit

pr ojected consumption over ten years. New Yor kos
to codes and standards, a continuation and expansion of programs adminisg&tegdauthorities and

DHCR, as well as tlmugh programs authorized b€ approved funding totaling $130 million annually

Now that programs for natural gas efficiency are underway, it is critical that these programs be
coordinated with the St &dlpedsarenaximbnebenefdgsfwithowt i ency i ni
duplicaton of efforts.

Oil and Other FuelsAdoption ofultra-low sulfur heating oil for residential, commercial, and industrial
heating applications could yield energy efficiency improvements, lower emissions, and reduced system
maintenance costfkeducing thesulfur content of heating oil offers clear benefits including: reduced
fouling of heat exchangers and reduced rates of efficiency degradation; reduced emissions of fine
particulates; andtimulation of the market for ultdaigh efficiency condensing apalices In these
appliances, low sulfur oil produces a condensate that is less corrdsigeallows the use of more

compact appliances and use of more common materials of construction, both of which reduce the cost of
achieving high efficiency leveldn these condensing applianagsa-low sulfur fuel also leads to

reduced maintenance requirements and longerHially, the use ofiltra-low sulfur heating oil will

reduce the number of homeowservice calls due to the "clean burn" and subseqeénttion

in plugging and soot build up of the heating systems.

48 PSC Case 07M-0548 supra,Report on Natural Gas Efficiency Goals, Working GroupSybmitted October 17, 2008

47PSC.Case 08E-1003 Petition of Orange and Rockland Utilities, Inc. for Approval of an Energy Efficiency Portfolio Standard
(EEPS) i Fas t-Administarekl Blectrdd BEnérgy Efficiency Programith Modificationset al Issued January 16,
2009.

48 PSC.Case 08G-1016 Petition of KeySpan Energy of New York for Approval of an Energy Efficiency Portfolio Standard
(EEPS) 1A Fas t-Administarekl Gas Brieigy Effitigncy Prograiith Modifications et al Issued April 9, 2009
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NYSERDA s designinga set of new programsider RGGLo increase the energy efficiency of homes
andbusinesses that use fuel oil for spand wateheaing.* The programsre beinglesigne to
supportactivities that are not currently funded by existing prograiiteese RGGI programs will create
anfall fuels, all sectoisapproach to New York efficiency activities acapture additional efficiencies
and energy bill savings opportunities.

Usingenergy more efficieryl i n t he transport at i elanceson petraeum wi | | r e
This should be accomplishéaroughreducedisage and a transition to cleaner, less carbon intensive

vehicles and fuelsReductions in ptroleumuse can be accomplished by reducing the number of miles

driven by single occupant vehicle®n the passenger sidhjs realires the availability of othdi g r e e n 0
transportation choices such as reliable public transportati@ncity passenger rail optisycarpooling

and ridesharing servicegndeducation and outreach programs to inform the public of their

transportation choices and the effect those choices have on air q@alithe freight side, increasing

options for freight rail services and impiog intermodal connections can te@ the growth in VMT

Manyof t hese strategies and i mprovements wil/l hel p
Renewable Energy Task Force Report, namely to réditE by 10percentstatewide from projected

levels within 10 year®. The State supports local government policies and actions that will reduce

congestion and VMT where such measures are found to beftastive and supported locally. To

assess the Stateds p NemYorkeSaw Départmeneoll Twandpartgtidd@MWTs, t he
should track statewide VMT levels, data limitations, discrepancies and trends and continue to estimate

GHG emissions, energy usage and other emissions as part of adoption and approval of transportation

plans, programand projects.

Innovation in the transportation system can also result in the system becoming more energy efficient
New Yorkhas been active in the use of innovative technology in the transportation sector and intends to
support additional deploymenkaximization of investment in the Intelligent Transportation Systems

(ITS) has energy efficiency benefits. ITS encompasses a broad range of wireless and wire line
communication$ased information and electronic technologies can be used to improve sigfand
efficiency in many ways. As one example, ITS can be used to providemeahformation to travelers,
allowing them to make more efficient route chojaasd hence use less gasolimg avoiding congested

or closed roadwayThey can also be uddor communicating to emergency responders and the public,
where incidents, accidents and traffic jams have occurred,iatiatve responders to get to the scene

more quickly and advising the public to take alternate routes.

To reduce GHG emissions fromehicles, the State has promulgat&@enhouse Gas Exhaust Emission

Standards evi sing New Yor kdés exi st i ngtoddapiCaldomia®€ldG on veh
emissiorregulations President Obama has now endorsed these standards as a madetiésal

program. This year the Obama Administration proposed rules to require passenger cars to reach a 39 mpg
fuel economy standard by 2016 and 30 mpg for light trucks and sport utility vehitissresults in an

overall fuel efficiency standard 86.5 mpg Nationally, the transportation sector contributes nearly a

% In New York, the RGGI Pragm has been implemented through two complementary programs: DEC has established New
York's CQ Budget Trading Program (6 NYCRR Part 242, 6 NYCRR Part 200, General Provisions) and NYSERDA has
established the CQAllowance Auction Program (21 NYCRR PartA0 The CQ Allowance Auction Program has established
the rules through which New York will sell most of its £&llowances.

%0 Renewable Energy Task For@lean, Secure Energy and Economic Growth: A Commitment to Renewable Energy and
Enhanced Energy Irgbendence2008.

516 NYCRR Subpart 218.
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thirdoftheUn i t e d GHemiss®rs.dhere is a need to reduce these emissions to slow the rate of

climate change caused by human activiBiven the urgency and recognizing thistoric next steps

taken by the Administration, New York believes that a more aggressive standard and timetable can be
achievedor futureCAFEstandardsA st andard that iis equivalent to t
alternative for light duty trucksatdh e A Tot all Costs Equal Tot al Benef.
is economically and technologically feasible (as described in the Environmental Impact Statement on

CAFE standards prepared bwtibnalHighway Traffic Safety Administratior). This woul produce a

fuel economy standard of 43.3 mpg fassengecars and 34.7 mpg for light trucks.

While there are many opportunities for the State to use energy more efficiently in the transportation
system, providing sufficient resources to accomplish nedutlye strategies and programs is challenging
Identified fundingis not enough to maintain the system in a stétgood repair, let alone tanbance its
energy efficiency.DOT produced a comprehensive needs study in 2007 that showed that transportation
investments are less than half of what is negtiéw and innovativéundingmechanismshould be
explored

Recommendations

e Expandgreen transportation choices to users of the transportation system (residents and
businesses)This includes enhanced pibtransportation service and carpooling/ridatching
services for commuters and intercity rail, as well as waterborne services, for shipgais
way, the State will help meet the statewide goal of reducing VMT 10 percent below projected
levels by ®20.

o ldentify available green transportation choices and promote. them

o Identify opportunities to expand green transportation choices

0 State agenciesill include systematic considerationtodnsportation choices, energy use,
energy conservation, and clite change as part of their State Environmental Quality

Review Act(SEQRA)reviews when they are lead agencies.

o0 EndorseSmart GrowtrandGHG emission reductions as key principlasiransportation
Plans andransportation Improvement PrograrmisRs).

e Suppot federal action to encourage energy efficiency and GHG reductions from the
transportation sector

o0 Work with New York CongressiondDelegation and transportation organizations to
develop new funding formulas within the next Surface Transportation fubdinigat
provide incentiveso states to reduce energyeus

o0 Work with the federal government to strengthen the recently proposed CAFE standards

EndUseEfficiency Programs Beyond 2015 he St at e 6 s p pdrcensavings by 2@l6iki eve 1
only aninterim goal. As shown in detail in the Energy Efficiency Assessmestdehimg shows that if

52 DOT. Multimodal Investment Needs and Goals for the Fu(dfeYear Needs Assessme€08.
https://www.nysdot.gov/pigrams/repository/multimodal%20investment%20needs.pdf
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these policies and programs are not continued beyond 2015, then electricity demand will increase
between 2015 and 2018 he PSCexpects to conduct a compreheesieview of progress to date from
ratepayer funded engy efficiency programs to position itselfreauthorize prografundingas

appropriate beyond 2017All entities responsible for energy efficiency initiatives should conduct a

similar review of progess, and the potential for additional efficiency gains in the future. That review will
determine, among other things, the extent to which improvements in existing codes and standards, as well
as the implementation of new codes and standards, have ateatediard pressure on the growth of

energy use in New York. It will also reveal the extent to which market péttemative financing
mechanismsefficiency benefits, and market transformation efforts have reduced the need for future
ratepayer supporof energy efficiency programs. Similarly, the State needs to evaluate the progress

made regarding energy efficiency in the natural gas and fuel oil sectors, and modify programs going
forward. A comprehensivexamination of program costs and benefits infibrm the degree to which
these programs are the best tools to reach the St

2.2 Electric System Efficiency

Making ourelectricsystem more efficient will help to ensure a high level of reliabifiglp mitigate
upwad pressure on electricity prices, and allow time to develop thetonintensity electricity
infrastructure necessary to meet ldegn GHG reduction goalsActions taken by the State to déte
ranging from the design of its competitive wholesaletgtgty market to the expansion of energy
efficiency programs foendusasi have encouraged the efficient production, delivery, and use of
electricity.

2.2.1 Progress to Date

Theefficiency of electricity productioand deliveryin New Yorkhas been improvinin recent years and
several ongoing initiatives are expected to continue that progressFi r st , New Yorkds co
electricity market structure, established in 1999 and administered by the NYISO, provides an economic
incentive to power plant operasato run as efficiently as possible. Under this structure, power plants and
demand side resourc@are dispatched bjeNYISO in order of lowest to highesid cost™ All

dispatched units are paid the market clearing price, whighsed upothe margnal bid of the last plant
dispatched® Under this arrangement, suppliers, absent market power, have every incentive to bid into
the market their marginal costs of production, because if they bid below it they may run at a loss and if
they bid above it themay not be selected for dispatch and will neither run nor be paid. More efficient
i.e., lower heat ratg® resources are attracted to competitive markets where they can profit by competing
against less efficient producers, an incentive that doesxist in nonmarket regions. The market

structure also encourages plants to run more consisteliigrage plant availability in New York

increased from 87.percenin the 19920 1999 timeframe to 94.gercent in th&000to 2007timeframe

3 Demand side resources refer to customer loads that can respond to short term price signals by coming off line.
54 See the Electricity Assessment: Resources and Markets and the Energy InfrastrsistuBeies for additional information.

%5 The marginal cost is the cost to produce the next increment of output. The generating unit that produces that increment is
called the marginal unit (or the unit on the margin) at that point in time.

®Heatrateismeasure of a generatords efficiency in terms of power
less heat input that is required for a unit of power output, the more efficient a power plant is.
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2.2.2 Potential for Additional Efficiencies

Power Production

The gross heat pawerplanfleetfhas Neemirendtipdovikn@asd since the late 1390

indicating a continuing improvement intbeeralle f f i ci ency of the . Bkeatebs el €
NYISO has alculated that since 1998ew Yorkd s g r o s hasithpeoaed 21peecént’ In general,

new plants use technologies that are more efficient than those used in older power plants. As older

facilities retire and newemore efficient plants come on éinthe average heat rate of the power plant

fleetin New York is expected toimprové.h e St at ebds mar kets and its comm
improve them will facilitate this substitution.

Transmission and Distribution

Improving efficiency in the delivgrof electricity from generation facilities Bnduses in acost
effectivemanner by reducing transmission and distribution system losses will also mitigate prices and
environmental impactsin June 2008the PSCcommenced proceeding toeduce systertosses and
increase power transfer capabifityThe proceedings: examiring how generation and existing
equipment can be better utilized in efficient system operatidastifying actions the utilities could take

to minimize their own use of energy; d&iminingwhat programs the utilities could offer customers to
reduce their reactive power usaaddeterminingwhat equipment could be installed on the transmission
and distribution system to assist in efficient system operatiGommission staff, all he utilities

(including LIPA and NYPA, andtheNYISO arecollaborating in this proceeding

Demand Responsd he existing electric grid is structured such that electricity flows from centralized
power plantsto localsebt at i ons vi a onbsystengand tded fsom those witioms s S |
through the gr i do senduseswhenitis demandedlhisiyfrastruetmei.é.,o t he
power plants and transmission and distribution systemast be sized to meet the peak demand of the
systemeven though this peak may only occur for a few hours every yeashown inFigure7, the

State needs nearly 34,000 megawatts (MW) of generating capacity to meet peak demand, even though
hourly demand exceeds 25,000 MWh (appmatiely 74 percent of system peak) in only about five

percent of the hours in a typical year.

Additionally, during periods of high peak demand, it is often the least efficient, most polluting and most
costly plantgpeaking unitsjhat must be dispatched.

5”NYISO. New York State Power Plant Emizss 1999 2008 2009.
http://www.nyiso.com/public/webdocs/newsroom/press_releases/2009/Briefing_Paper Power Plant HRaites004212009.

pdf

%8 pSC.Case 08E-0751 Proceeding on Motion of the Commission to Identify the Sources of Electric System Losses and Means of
Reducing Them, Order Clarifying Scope of Proceedisgued July 17, 2008
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Figure 7. Load Duration Curves for New York Average Load 2006 - 2008

New York State Load Duration Curve: 2006 through 2008
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The 2006 peak remains the all-time system peak record through 2009.

Source NYISO

There are a number of demand response progralhaviny ork which canmoderate or shave peak loads.
These programs reduce the need for nevagtfucture, discipline market prices, help ensure reliability,

and promoteheefficiency of the system. Programs supported by NYSERDAlmESChave achieved

a total of 1285 MW (710 MW permanent, 575 MWlahle) of load reductionstatewide TheNYIS O 6 s
demand response programs have been successful in reducing peak load by as much as 900 MW during
reserve shortaged he impacts of demand response efforts can be profound and can influence both the
need for new infrastructure and the need to call tpereast efficientrad most polluting peaking units.
Demand response programs are discussed in more detail in the Electricity AssdResmmces and

Markets

More recently, in February 20@Be PSCinstituted a proceeding to focus on demand respeffsrts in

New York City stemming from continued peak demand growth and the necessary infrastructure
investment needed to meet it, along with the desire to reduce emissions from peaking facilities used to
meet peak load$. The proceeding is examiningrade range of demand response issues including an
assessment of the total potential eef$éctive demand response, the ability to focus programs on system
or network peaks (angtlatedimpact onpotentialenvironmental justice areas), the integration of
competitive providers into the programs, funding sources, integration with energy efficiency programs

%9 PSC.Case 09E-0115: Proceeding oMotion of the Commission to Consider Demand Response Initiatives, Order Instituting
Proceedinglssued February 17, 2009.
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and NYPA demand response programs, and evaluation and measurement methods. Technical
conferences are underway and pilot programs are being explored.

Recommendation
e Encourage demand response.

0 As appropriate, direct implementationaafsteffectiveapproaches artéchnologies that
facilitatedemand responge achieve reliability and other public policy objectives

Smart Grid. As described in detail in éhElectricity AssessmenResources and MarketsSniiart Grid
encompassdaweuse of advanced/enhanced technology andwas communications to improve the
operations and the efficiency of the entire electric grid from generation tosencbnsumption. Ugh an
approach, theoretically, woulahable active participation of consumeasable the grid to accommodate

all generation and storage optipasable new products, services and markatsvide improved power
guality for the digital economyoptimize a&set utilization and operational efficienand aticipate and
respond to system disturbanc&durrently, the electric grid iNew York,as well as most other large

power systems in the world, ws®odern and extensive technology to control electridity fand
operations.Increasedise ofSmart Gridtechnologyin New York ould, however result in sigrficant
improvements Anticipated improvementisiclude enhancingpperator decisiomaking to avoicand
manageevents similar to the 2003 Northeast Blagkandthe 2006 Long Island Citputagesredudion

of power system lossggrovision ofgreater demand response options and resutigation of fault duty
issueqthereby enhancinBG); improvanentofCons ol i dated Edi son Company of
Edison)secondary network monitoringndautomaton of distribution systenoperatior®® Further,

Smart Gridwould likely result inincreagddynamic reactive compensation and power flow control in key
parts of the system to maintain proper voltagestaimtrease power flow transfersor at least reduce
power transfer degradationglueto system demands and conditions, and also reduce effects of system
disturbance§"

Several initiatives to expand the use of advanced technology and implemeritGridelements are
underway irfNew York Specifically,the PSCapproved investment of ratepayer fundsifiwestor

owned utilities forSmart Gridproject proposals that may be eligible for competitive grants from DOE
pursuant tARRA.%? In addition, the Statis pursuingSmart Gricthrough an integrated approach and
strategy through its work with utilities and on vausaask forces and consortiumBhe State facilitated

the creation of the Smart Grid Consortium, which is a partnershifeaftilities, leadex in academia and
industry, NYSTAR, NYSERDAthe PSC, NYPAandLIPA. The group is coordinating the deployment
of Smart Gridprojects throughout thet&e, and leveraging federal ARRA money. The Consortium has
expressedupport forARRA Smart Gridapplicationsof its members, which totadl over $800 million.

In October 2009, DOE informegdon Edsonand the NYISO that they had been selected by DOE for
faward negotiations, o6 indicating the I|Iikelihood o
Investment Grant ProgranT.he awards are anticipated to total $173.5 million from DOE, with total

%0 Distribution Automation involves the remote monitoring, coordination, and operation of various distribution equipgent
automaic sectionalizing switches.

51 These systems are generally referred to as Flexible AC Transmission Systems, which covers a numbertybesyshein
can control voltage and transmission capaeity,, Static VAR Compensator, Static Synchronous Compé&rsand those that
can control flowse.g, Unified Power Flow Controller, Interline Power Flow Controller, and Variable Frequency Transformer.

52psC.Case 09E-0310: In the Matter of the American Recovery and Reinvestment Act of 2ili§y Filings for New York
Economic Stimulus Funds, Order Authorizing Recovery of Costs Associated with Stimulus. Bsejextsiuly 27, 2009.
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project value, including cost sharing, of more than $348 million. Then in November 2009, DOE
informed Con Edison, LIPA, and NYPA that they had been seléatedvard negotiationfor their
regional Smart Grid demonstration projects, with potential DOE funding totaling over $58.5 million.

Rate design, based on rates that vary by time of use, coupled with advanced metering, may-ysdd end
efficiency gains ad may improve electric system efficiency by reducing peak loadsexplained above,
enhancing the information provided to electricity consumers in advance of or at the time of use would
facilitate informed decisiomaking and help reduce customer endiilfg. Providing electricity pricing
information toconsumers at the time consumption decisions are being made, and charging consumers
accordingly, woulcenhance economic efficiengssisttonsumes inmanaging their energy use and
controlling their bils and could help reduce system peaks

The PSChas taken action in this regamdcludingthe requiremerit hat t he Statebds | ar ge:
industrial customers, generally those with electricity demand exceedirigl®@@tts kW), haveinterval

meters to encourage control of daily electric load and discourage use at peak hours. Currently, more than
2200 customers, representing more thapdrsenof peak load, are now billed on dahead hourly

prices.

In contrast, the vast majority of residiahtind small commercial electricity customers are informed of the
applicable price of electricity only upon receipt of a monthly bill, up to 30 daysthéi¢éact. Moreover,

that unit price represents an average throughout the billing period and tloesrne f | ect t he cust
pattern of energy use throughout the month. These customers also generally receive very little

information about their consumption behavior and how changes in usage patterns can reduce their energy
bills. Finally, thesecustomerglo not know when the electricity system is peaking is using the most

expensive units to meet that loafls noted, ey receive a bill every month with an average price per
kilowatt-hour. If these customers instead received atieal price signaltat reflected the high cost of

generation during peak periods, they may be inclined to reduce their energy use during those periods.

LIPA is in the final stages of installing smart meters on approximately 200 residential and commercial
customers in twdlifferent neighborhoods to determine how smart meters can be integrated into the

system. The project will also evaluate how customers can interact with varoaméndisplays or web

based information tools that will give those customers substantiall&dge on how and when they use

their electricity. LI PAGs Trustees have recently
modified time of useating periods to participating smaretar customers in an effort to evaluate

alternative tine periods and price differentials that would motivate these customers to reduce their energy
usage and overall annual electric bills.

Recommendatian

e Consistent with addressing cykmcurity and physical security riskssjpportinvestments in
Smart Gridand the efforts of the Smart Grid Consortitmridentify opportunities for accelerating
advancements and investmentSmart Gridtechnologies; greater use of distributed resources;
advanced meters and pricing mechanjsansl leveraging of feder&mart Gid funding to
support greater system reliability and efficiency, and to reduce electricity costs to customers.

0 Work with the Smart Grid Consortium to develop action plans

0 The PSC should consider approving Smart Grid investments where they are shown to
beref it ratepayers and achieve the Statebs m
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e Use electricity price signals to help level load and reduce generation requirements

0 Study potential requirement that electricity be priced on a time of use basis for all
customers Issues that should be considered in making that determination include: the
practical hardships and difficulties related to implementing time of use rates for
residential customers, and possible means to mitigate any such hardships; and alternative
rate regines, based on voluntary participation of residential customers.

o Implement rate structures and metering requirements feresdential customers that
encourage shifting use of electricity to-piak hours

Energy StorageEnergy storage is also a tdo improvesystem efficiency.Electricity markets are
unigue among major commodity markets in that they require instantaneous matching of supply and
demand. Other energy commodities, such as natural gas and oil, can effectively be stored in large
guantties, providing a buffer between supply and demantthout an effective means of storage, the
electric grid has traditionally maintained excess capacity in generation and transmidgiongh it is
difficult to store electricity directly, electric ergy can be stored in other forms, such as chemical and
mechanical energy, and efficiently converted back to electricity as needed. Bulk electricity storage
capable of providing hundreds of megawatts of power for several hours and distributed eneggy stora
capable of injecting/absorbing up to several megawatts for seconds or rhisngete potential to
provide economic benefitarhile improvingthe stability and reliability of the grid, especially if applied
during peak load periods.

Existing and emeging energy storage technologies include pumped hydroelectric generation, compressed
air energy systems, batteries (including those used foriplakpctric vehicles), capacitors, and

flywheels. Multiple activities to support these technologies are wagerFor instancé\YSERDA is

involved in an effort to evaluate phig hybrid electric vehicles (PHEVSs), looking at both the

performance and behavior thie vehiclesand the potentiadlectricgrid impacts that increased penetration
levels could haveRelated to this effort, in his 2009 State of the State Addé&sgernor Paterson

announced the creation of the New York Battery and Energy Storage Technology (NY BEST)
Consortium, which is intended pvogressacademic research into commercialization argy stoage
technologieswith particular focus on applications in the transportation settoaddition, NYSERDA is
supporting a 1 MW flywheel energy storage demonstration project with Beacon Power. The company is
also developing a 20 MW applicatiohtbe flywheel technology to be deployed in Stephentown
Anotherutility scale energy storage demonstratwaject initially supported by NYSERDA has been
selected by DOE to enter into award negotiation®\RRA funding New York State Electric and &a
Corporationwas notified in November 2009 that fienned 150 MW compressed air energy storage

facility had been selected to receive ARRA funding totaling greater than $29.5 million

Energy storage technologies optimize the electric system in a nuinbay® They could store

renewable energy generated off peak for when it is needed. They also provide very rapid frequency and
regulation support, responding to signals fidiviSO much faster than traditional loddllowing fossil
generation. If storagaevices are connected to renewable energy resources, there would be zero
emissions.
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Recommendation

¢ Encourage energy storage deployments.

o Define energy storage technologies unddslie ServiceLaw (PSL) Section 2(2b), in
order to exempt energy stora@eilities up to 80 MW from the jurisdiction of PSC. This
would reduce the time and cost of permitting and encourage the development of these

technologies.
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3 Support Development of In-State Energy Supplies

Accelerating the strategic developmentof Néw r k 6s ener gy resources, both
and natural gas areas, will play a key role in achieving’thea n 6 sobjgctvési Rrgduction and use of
in-stateenergy resources can increase the reliability and security of energy systemnes erezhgy costs,

and contribute to meeting climate change and environmental objecligdhe extent that renewable

resources and natural gas are able to disptecase ohigher emitting fossil fual relying more heavily

on thesen-stateresources Wi also reduceublic health and environmental risks posed by all sectors that
produce and use energgdditionally, by focusing energy investmermts in-stateopportunities, New

York can reduce the amount of demdrdyeesosrceiByxrport edao
directing those dollars back into the State economy, New Yorkicagase iteconomic competitiveness

with other states that are less dependent on energy supply imports to sheiplatal economies

3.1 Renewable Energy

When conpared with carbointensive fossil fuel resources, renewable resources generally have
significantly lower negative impacts on public health and the environment, and contribute less to climate
change. However, while the cost of renewable technologiesy#reelevelized cost of renewable energy
technologies is generally higher than that of felel technologie§® This difference is reflected by the

price premium that is paid for renewable electricity undeRR& Program The price premium,

expectedo range from approximately $16 to $32 per MWh, is the incremental price New York must pay
in order to make renewable generation competitive in a marketplace where price is primarily driven by
fossiHfueledresources. The price disparity between renesveddources and fos$ileled resources
exists in part because the full externality cost
costs include the negative public health and environmental impacts that result from the combustion of
fossil fuels. For example, there will likely be increased societal costs associated with the effects of
climate change, such as property damage from increased storm activity or moving large populations in
newly-inundated areas from floods or rises in-kBeels, and these costs are not currently fully reflected

in the price of energy. As a consequence of this disparity, there has not been widespread private
investment in and deployment of renewable resources. Therefore, market intervention (typileally in

form of regulatory mandates and publicly funded financial incentives) is necessary to reduce the cost
disparity to a level that encourages this investmeattleast until environmental and other externalities

are reflected in the prices of fossil fsile New York is relying on both regulatory mandates, such as the

®fiLevelized costo is the net present value of thertheost per u

upfront capital costs and the marginal costs of operation.
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RGGI progranas well as financial incentives for the accelerated development of renewable energy
technologies’

Government mandates.g., emissions cap and trade programs, renewable faetiasds and financial

incentivesthat are designed to reduce this disparitysamaetimeriticized for having shotterm

impacts of raising the price of energy. These arguments, however, fail to consider the broader and longer
lasting economic beneéitin addition to environmental and energy security benefits, associated with the
development of renewable resourca@$ie direct economic benefits of renewable energy include the

creation of shorterm (engineering, design and construction) land-term (administration, operation

and maintenance) jobs, increasechl capital investment, increased tax revenues for local governments,

and increased revenue for landowndd&ect economic benefits lead to additional indirect economic

benefits throughthemar oeconomi ¢ Ari ppleodo effects of injectin
economy over the life of various projects, which may be 20 years or more.

As discussed in the next section, the potential exists for renewable energy to meet a large percentage of
societyds ener gy faleaehtsalinthe neatermgivenicerenecompomit dne
technicalrealities,would come at an extraordinary cost. As renewable energy programs are designed,
targets that are designed to take advantage ohtirgye environmental and economic development
opportunities must also consider the cost of other resources that are available to meahsigosls.

Over time, the cost of deploying renewable technologiesinuedo decreasas demand for renewables
grows and technologies become more advanced.

3.1.1 In-State Potential and Development Progress

New Yorkds renewabl e pot ent-coadumirgsdcters of the eaonomy: | of t
the electric generation sector, the transportation sectorshdential, commercial, and industrial sectors,

and the agriculture sector. New York currently meets approximately 11 percent of its primary energy

needs with renewable energy resources. However, the available technical/practical potential, which takes
into consideration technical and some social constraints dipding technicalpotential, but not

economic constraints, indicates tapgproximately 4@ercentobliNew Yor k6s werdr gy need
sectorcould be met with renewables by 20%8This acounts for only hydropower, wind, biomass, and

solarPV resources It does not includéhe potential oolar thermal, geothermal, and hydrokinetic

energy sourcesThisii o u-bt @ wu n d 0 Iéaves Mew ¥@ktwith substantial room to expand its use of
rerewableenergyresources This expansion could technically occur, but there would be a significant cost
associated with the implementation of these resourties solar and wind resmes represent

approximately 60 percenf the technicdpracticalpotertial and an even larger percentage of the overall

cost If the full technical/practical potential for solar and wind resources were installed at current prices,

the cost to New York would be approximately $300 billion dofférs.

54 RGGI requires electricity generators to purchase &@wances for every ton of G&hey emit. The price of these
allowances is built into the marginal operating costs of the planthendphassed on in their offering price. In this way, the
harmful effects of carbon dioxide emissions are being partially accounted for in the price of electricity.

% Technical/practical potential includes consideration of manufacturingnatetials limations and landse constrainte.g.,
the prohibition of the development of renewable energy projects in State Iparkldes not consider economic coséstain
social constraints, or system operation, transmission, or distribution limitations.

% The $300 billion dollar estimate is based on the following approximate installation cost assumptior8Vscdests $8,000 per

kW; onshore wind costs $2,000 kW, and offshore costs $3,300 per kW. The State incentive level required to drive the adoption
of this technology would not need to equal the entire $300 billion, but would be a significant percentage (as much as 1/3
depending on federal incentives). DOE has aggressive goals foP86kost reductions. If sold®?V costs were to see rapid

reductions to $,000 per kW, during the planning period, the total cost would amount to approximately $150 billion dollars.
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In the electric generatiaector, the most significant existing developed resources are hydropower

biomass (biogenic wasteand wood) and biogaandwind. As of 2007, irstate hydropower supplied

25,253 GWh (15 percent of total demgrisilomass and biogasippliedl,942 GWh (approximatelyl

percent of total denmal), wind supplied 873 GWh (less thapercent of total demandpr a combined

total of 28,0685Wh (17 percent of total demarfl) The technical/practical potential of hydropower,

biomass, wind, and sol&V is estimatd at 31,000 GWh, 9,400 GWh, 48,000 GWh, and 53,000 GWh
respectively, by 2018. This would amount to 141,400 Giuallyi enough to supplwell over 75

percent of New Yorkb6s projected efluelclt raicchiiteyv egmeennetr
by 1506)

In the transportation sector, biomass has been predominantly used for the production of biofuels, such as
ethanol and biodiesellThe State has the installed capacity to produce approximately 175 million gallons

of ethanol and 7.5 million galloreg biodiesel annually, which could displace approximatetly percent

of the petroleum demand in the transportation sector. However, as referenced in the Renewable Energy
Assessment, a significant portion of the biomass feedstock that is currently tisegbfoduction of

biofuels is imported from other statet@OEe st i mat es t he Statebds potenti al
in-stateavailablebiomass feedstocks at nearly 475 million gallons annually today, increasi@g to 5

million gallons in 2012 or for percentof the petroleum demand in the transportation séttdhese

esti mat es, however, may be o0vbkanéspionmgsiniamspensiblec gi v e
and sustainable manner. For example, some forms of ethanol require mgyeirgmas (farming,

transport of feedstock, refining, etc.) than the resulting energy output from the fuel. Taking this into

account, a comprehensive assessment ahthmtebiomass potential, including estimates of the current

and very neaterm feed®ck potential in New York using current practices and technolegyrrently

underway in the development of tRenewable Fuels Roadmap and Sustainable Biomass Feedstock
Study (fABi ofuel s R®BEhdBivtuplsRpadmagsrexpéteedo bereteaskd in early

2010and will assist policy makers in the development of comprehehigieaergypolicies In addition,

the Climate Action Plan is evaluating the potential for using Nevk Bmmass for liquid fuels

production, as well as electricity genation and space heating by conventional and emerging

technologies.

Biomass has been the leadingstate renewable resource consumed in the residential, commercial and
industrial sectors as measured by primary energy input. It is typically usederstdutsrs as a heating

fuel in the form of wood. Currently the State usesrfiton Btus (TBtu) of wood and 13 TBi of

biogenic waste annually (eighercent of primary energy demand for these sectors, excluding electricity
use) and has the technica#lptical potential to develop 35®Btu and 14 TBtu annually by 2018,

respectively (23 percent of primary energy demand for these sectors, excluding electricity use). Biodiesel
blends are also used in these sectors as a heating fuel, and are not indlugleal potential assessments

57 Biogenic waste is the organic portion of the waste stream.

% The RPS goal considers the renewable portion of the electricity used, not pradstate. Therefore renewable electricity
imports can count toward the 25 percent goal. The technical/practical potential figures represent renewable gestigtion in
Additional information on technical/practical potential can be found in the Ré&ahe&Eaergy Assessment.

59 DOE, Alternative Fuels and Advanced Vehicles Data Cefgtate Asessment for Biomass Resourtdsy York Potential
Biofuel Production2008.http://www.afdc.energy.gov/afdc/sabre/sabre.php?mode=prod

1n 2008, theG o v e r Renavabls Energy Task Force issued a repatiing for the development ofRenewable Fuels
Roadmap and Sustainable Biomass Feedstock &tudiew York. It is intended tanform the State and the public of the
economic and environmental impacts of biofuels.
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Conventional heating technologies used for biomass combustion, such as wood stoves and hydronic

heaters or wood boilers, can be relatively inefficient (with thermal efi@erbetween approximately 40

and70 percent) compared to new higrefficiency technologies, such as tstage gasification boilers,

which can achieve thermal efficiencies of over 80 pereNew York is embracing this next generation

of wood boiler systems, with four manufacturers currently locate@dtgpstnd expansion of the industry

within New York is anticipated. The State also has a significant wood pellet manufacturing industry,
including two of the regionbés | argest manufacture
also expect#, as New York currently has a capacity of 350,000 tons per year of pellets and an additional
200,000 tons of capacity is planned to become available within the next twd/éars.

In order to create a viable and sustainable-pigtiormance bioheating indtry and market, the State
should undertake fave-tier market transformation effort which may include:

A Addressing the lovefficiency bioheating systems currently in the marketplace

>\

Establishing a regulatory floor for new higfficiency systems

>

Settng a voluntary standard for the best new systems

>

Continuing to assidtlew Yorkmanufacturers in developing new higfficiency
technologies

A Ensuring thalNew Yorkhas a skilled workforce to deliver these products and services

The State ipreparinga stepby-step guidebook to lower the informatiandcost barriers thatevelopers
of smallscalebiomass electricitprojectsmay face including codes, siting and permitting issues, land,
water, air, noise/visual concerns, and infoliorabn financial assessment and economic incentiViss
guideboolis expected to be released ipriag 2010.

Comprehensive assessments of the total potential to displace conventional heating sources with solar
thermal energy have not been condudtedNew York Howevera recentssessmertf solar domestic

hot water systems within the State indicateat solar thermal energy coyddtentiallyprovide over half

of the energy required for water heating in a typical home in New York that has adegeatetac

"1 State of New York Office of the Attorney Gener@imoke Gets in Your Lungs: Outdoor Wood Boilers in New York State

2008.

http://www.0ag.state.ny.us/bureaus/environmental/pdfs/Smoke%20Gets%20in%20Y our%20Lungs%20Revised%20March%202
008.pdf

"2 NYSERDA. Biomass Combustion in Europe: Overview on Technologies and Regul20fgs
http://www.nyserda.org/programs/Environment/EMEP/Report%ZTR¥820%20Biomass%20Combustion%20in%20Europe
completeafter%?20corrections.pdf

" NYSERDA Communication with New York State pellet manufacturédstober 2009.

“A total of 550,000 tons of wood pellets is equivaldent to 8.
consumption in 2007. NYSERDA has provided support for rebeatdressing both biomass combustion technologies and fuel

standards A full list of NYSERDA projects can be found at:
http://www.nyserda.org/programs/Research_Degwelent/biomasscasestudies.asp
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sunlight” Similarly, while specific data on geothermal potential in New York is unavailable at this time,
it is assumed that the potential for space and water heating is sigrificant

Farmbased renewable energy technologies and applications tim the ability to turn farm wastes into
energy resources, mostly through the use of Adige
gas, farms can either use this gassite by producing electricity for farm operations or can deliver gas to

the natural gas pipeline system. Biofuels may also play a more significant role in rural communities, and

by creating distribution systems for local use of fuels, farms may play a key role in growing suitable

energy crops, aid in the conversion of suaps into usable fuels, and then have local communities and

onf arm use of such fuels serve as primary mar ket s.
if ultimately feasible, may help to significantly reduce the amount of fossil fuels neged/eér New

Yorkés agriculture sector.

While New York has significant renewable energy potential in its electric generation, transportation,
residential, commercial, industrial, and agriculture sectors, barriers exist to the full realization of this
potental. Most significantly, the cost of development of the resources is not accounted for in the estimate
of technical/practical potential. The vast majority of costs associated with renewable development are the
upfront costs of deploying the technologigisice operating costs are Ipgvg, wind, water, and solar are

free fuels. While the benefits and potential of renewable development are significant, the primary
challenge is overcoming the upfront investment that is required for deployment.

3.1.2 Renewable Policies

Public policies to support renewable energy development are primarily aimed at overcoming the

economic barriers to widespread use of these technologies. While some policy approaches, such as tax
credits and net metering, are meant to providegasupport for specific renewable technologies, other
approaches are meant to develop markets for broader use of renewable technologies generally, such as the
RPS Program which seeks to achieve a targeted levehefvable energy use. Decisimakers mst

carefully balance setting appropriately ambitious targets for incentive and deployment programs with the
cost of achieving such targets. Wedisigned programs will use public funds to leverage maximum
private invest ment tagetsaand mustiherefdrehaecousttfoathedull specpuml i c y
of benefits to be realized from such activities.

Asisnot ed in markets generally, New Yorkos experien
shown that the most cesffective projecisme devel oped first. Todayds hi
projects become more cost competitive as the technologies advance and as the cost of fossil fuels rise; as
such they will be easier and less costly to deploy in the future. Renewable energg pbhbcigl be

regularly reviewed to determine if changes are necessary to respond to changing market conditions.

Similarly, renewable energy targets should be increased as the economics of the various tecaAndlogies

market conditions improve.

S NYSERDA. Solar Domestic Hot Water TechnologissessmenEinal Report 0809. 2008.
http://www.nyserda.org/puications/Report%20089%20Solar%20Domestic%20H0t%20Water¥2a20web. pdf

®6Geot hreferswa wdd di fferent uses of the Earthés ther mal properti
transfer of heat to or from a building. Geothermal ppis thegeneration o€&lectricpower from heat stored belowtBa r t h 6 s

surface in the form of hot water, hot rocks, or lava. New York does not currently generate electricity from geothemasresou

A geothermaheat pump, ogroundsourceheat pumpis an electricallydrivenheat pump that uses the Hgaonstant

temperature of thedtth, instead of outside air, to heat or cool a building's air or water supply.
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Each renewale energy technology offers unique challenges and benefits, and policies can take these into
consideration. Largscale wind power is generally more cost competitive tthar renewable

resources, buh New York its greatest output tends to be duriagqus of the day when demand is low.
Biomass generation can be used base loadesource, but unlike wind, water and solar, the fuel must be
sustainably managed and harvest8dlarPV systems can be more easily deployed in densely populated
areas thn other renewables and its output closely matches with peak demasalabBY, which is

more often deployed as small scale installations in New Yeeknong the highest cost renewable
technologies. While some technologies may appear to providegbestefits for their costs, it is

important to focus policies on developing multiple technologies simultaneously, as the portfolio of
technologies can offer complementary beng§itsh as the complementary relationship between wind
resources which peakidng the night, and sol&®V thatpeaks during the day

Federal Policies

Sustained and adequately funded federakgoment policies and programs areessential component of
renewable energy technology developmafith a foundation of sound fedeablicy, New Yorkwill be

able to best craft policies and programs that targenthtateenergy, environment and economic
development opportunities that can provide sufficient incentive for successful realization of benefits from
a variety oftechnologis and applications.

Development of renewables is supported at the federal level through a number of policynt86187 |
the federal government provided $3.97 billion in tax expenditures to support renewable whiiyy,
made up approximately 8percenbf all federal support for renewatd@ergytechnology’’ The two
majortypesof federalfinancial supporfor wind energyarethe Production Tax Credit and accelerated
depreciatiorthrough theModified Accelerated Cost Recovery Systefhe Production Ta Credit
provides for a $19 pMWh tax credit whichwhen monetized, for example, at a@&Fcentmarginal tax
bracketis worth $6.65 peMWh. The federal government RO08 extenddthe 30 percenBolar
Investment Tax Credit for eight years and rentye $2,00Gapon costs eligible for the credit, sending
an important signal of support to thelarPV marketplace.

The Energy Independence and Security Act of 2007 (Ef®fdated a number of new programs to
supportrenewable fuelsThe EISA accelerat@ the schedule for effectuating the Renewable Fuel
StandardRFS)first enacted in the Energy Policy Act of 200Bhe RFS now mandates the salaioie
billion gallons of renewable fuels in 2008 and 36 billion gallons of renewable fuels iri Z023lli on
gallons of which must be cellulosic ethanol or other advanced biofuels.

The American Recovery and Reinvestment Act of 20R6 EISA, provides funding for energy
efficiency and renewable energy projects, includingiom renewable energy technologgttigenerates
electricity for government buildings and renewable energy capital projastefthe end of November
2009, New York based entities and projects had been selected for over $1.36 billion in ARRA clean
energy awards.

Potential national renewablenergy portfolio standardarbon cagandtrade and climate change
legislation couldprovidefurther supportor renewable energy development in New Yorladdition to
the policies mentioned abave

7U.S. Energy Information Administratioffederal Financial Interventions and Subsidie€nergy MarketsTable ESL. 2007.
http://www.eia.doe.gov/oiaf/servicerpt/subsidy2/pdf/execsum.pdf

public Law 110° 140.
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Current State Renewable Policy

To encourage developmeof renewable generation-Btate, New York adopted its RPS in 22804

Order)” This remains the Stateds primary policy init.i
resources The RPS goal set forth in 2004 was to increase the amount ofatedeélivered to New

York consumers that was generated from renewable resources to 25 percent by 2013

The 2004RPSOrder anticipated achieving the RPS goal through a number of State initiatives (taking into
account the existing large scale hydropowet ather renewable resources that counted toward the goal),
including theRPS Progranadministered by NYSERDA, Executive Ordell, and the voluntary green

power market’ The RPS Programreates an incentive for renewable energy investments by providing

an additional source of revenue to the owners of the renewable energy systems beyond the market price of
electricity. Coupled with federal and Stdax incentives, the RPS prograelpto overcome the

economic barriers to renewable deployment in New York.

Main Tier Program The RPS Program is divided into a Main Tier and a Cust@ited Tier. The RPS

Program Main Tier is directed towards development of medtontargescale electric generation

facilities where the electrical output of the systendeisvered into the wholesale power market.

NYSERDA acts as the Programbs central RHEHCsi ni str at
under longterm contracts with the renewable generatditse longterm contracts are awarded through a
competitivebi ddi ng process that takes into consideratio
benefits to the State. Though this Central Procurement model is not common among stsesdhat

RPS program, it has the advantage of providing a large hpbaéthat stimulates competition and drives

down bid prices. As a result, total program cost to ratepayers is minimized.

As of November2009,four Main Tier solicitations habteen offered since program inceptidResults

from the latest solicitation hatbt been releaseat thattime, but the first iree solicitations hacesulted

in contracts with 26 newm-stategeneration facilities for approximately 1,100 MW of nameplate

capacity?’ This renewable capacity is expected to produce approximately 2i@milWh of electricity

per year, enough clean energy to supply over 440,000 average. hbmeesiajority of this capacity is

from wind generation facilities, though hydroelectric and biomass facilities also contribute to this number.

DistributedGenerathn. Tot ar get t he devel opnreentmedfe rsOmarlelseoru,r ciebse
electricity primarily for use on site, the RPS Program includes a Custiteer Tier. Programs under

the CustomeSited Tier target specific technologies including séls; small wind, anaerobic digesters

and fuel cells and offer fixed financialdentives for each technologys of March 2009, Customeited

Tier facilities had an estimated total annual production from installed capacity of 4,490‘MWh.

The RPS Rogramisnott h e  Shhairitiatiessupportinglevelopment of renewableSince 2006,
LIPA has procured RECs and energy from a wide variety of resqimckgling customebasedsolar
PV systems, oshore wind projects, flieells, biofuels, conventionaind pumped hydpmwer,and

®PSC.Case 03E-0188, Proceeding on Motion of th@@mission Regarding a Retail Renewable Portfolio Standard, Order
Regarding RetaiRenewable Portfolio Standard Poli&004.

8 additional information on the RPS goal and expected contributions can be found in the Renewable Energy Assessment.

81 Two outof-state generation facilities have also won contracts. The capacity of those facilities totals 37 MW, and the facilities
are expected to produce 0.15 million MWh annually.

82NYSERDA. RPS Program Progress Repoarch 2009.
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