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1 Overview

This Assessment evaluates the existing, planned, and potential use of Néwe¥oekvable energy
resource. As defined by the State Energy Lawnewable energy resources ‘@eurces which are

capable of being continuously restored by natural or other means or are so large as to be useable for
centuries without significant depletion and include but are not limited to solar, wind, plant and forest
products, wastes, tidal, hydrd a n ddotéermal ‘0The scopef this Assessmerihcludes largescale
renewable electricity, customsited renewable energy, and renewable fuslsyell aspolicies and
programs designed to stimulate implementation of renewable resources.

New Yorkis a leadein developing renewable energy resouresss demonstrated bys commitment to

the Renewable Portfolio Standard (RR®)dsubsequently tthed 4 5 bchean ériergy goalThe RPS
adopted in 2004, has lneiaive totproreote he deve@rent @f remeweble y p o |
resources.The 2004 RPS policy goal aims to increase the amount of electricity delivered to New York
consumers that is generated by renewable resources to 25 percent byir20i32009 State of the &e
addresscover nor Paterson proposed to incnrddsdyt Hi59 go
clean energy godl.This goalchallengeshe Stateo meet 45 percent of its electricity nedys2015

through ncreased energy efficienepdrenewableenergy Thegoal calls for aedudion in electricity

enduse by 15 percent, primarily through the expansion of energy efficiency activities, while
simultaneously meeting 30 percent of the Statebs

NewYor kds c¢clean energy | eadership is undewYsrk ored b
ranksseventhin the nation in terms of existing wind capacity and fifteenth in potential wind capédty.

of theend of 2008791 wind turbines had beenstalled in the State with a total capacity (#60D.8 MW;

an additionall4 turbines were under construction wh.0OMW of expected capacitl.New York has

more than 50 companies that manufacture renewable energy technologies or relatedgmmdwvet90

companies that are certifi¢d installsolarphotovoltaic (solaPV) systems.

! New York Energy Law § 1103 (12). The Energy Law also includes deuterium and hydrogen in the definition of renewable
resources. However, these technologies, which are still in early stages of research and development, are not dissussed in thi
Assessment asétfocus is on technologies with more ntsim potential.
http://public.leginfo.state.ny.us/menugetf.cgi?COMMONQUERY=LAWS

2 public Service Commission (PS@ase 03E-0188, Proceding on Motion of the Commission Regarding a Retail Renewable
Portfolio Standard, Order Approving Renewable Portfolio Standard Pdisyed orSeptember 24, 2002004 Order)
http://www.dps.state.nys/03e0188.htm

3 Governor David A. Paterso®ur Time to Lead: State of the State Addre6€9.
http://www.state.ny.us/governor/keydocs/speech 0107091.html

4 American Wind Energy #sociationlJ.S. Wind Energy Projecidew York 2009.
http://www.awea.org/projects/Projects.aspx?s=New+York

This number reflects install ers PYlhcantiveRrogeamel i gi bl e to partici
http://www.powernaturally.org/Programs/Solar/Installerspv.asp?i=1
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In addition, New York is home to two cebrased ethanol facilities with annual productiapacityof

174 million gallons of ethanol, two advanced cellulosic ethanot fakilities that are expected to

annually produce more than 500,000 gallons of ethanol from locally sourced feedstocks, and 79 ethanol
and biodiesel distributors and retailef® gain a better understanding of the biomass potential in the
State andollow throughomar e c o mme nd at i oRenewable Enbrgy T&k Roremeodt, New

York has commissionedRenewable Fuels Roadmap and Sustiaie Biomass Feedstock Study

(Biofuels Roadmapip guide the process of developing an environmentally st biofuels prografh.

Due to be released by the end of 2068 Biofuels Roadmap will be used to more accurately estimate the
St a ingigérmushiomassotential, to understand the economic and environmental impacts of biofuels,
and to develop comphensive biomass and biofuels policies

1.1 Benefits of Renewable Energy Resources

¢ Reduce thenetretail price of electricity. Renewable lectricity resources reduce the net retail
price of electricity paid by all ratepayern 2018, the averageatewideretail price of
electricity is projected to be@ to 0.16 cents per kWh lower than it would otherwiseviighout
theimplementation oRPSsupported renewable resources, represeatingnnual bill savings
to ratepayers of@3to $262 million.” The estimated net retail price impact includesduction
in the wholesale commodity pricé electricity of 026 cents per kWh, netted against the
estimatedetail price increasef 0.1 to 0.2 cents per kWh, due to the collection of ratepayer
funds to p& the price premium for the purchase of renewable energy under tharidPS
Abacking outo of the mor efreelyungisensi ve, | ess

¢ Help achieve environmental goalsRenewable resources reduce the need for electricity
generated by fadl fuel-fired sourcesIn 2018, it is projected that theectricitygeneration
displaceddue tothe availability of newenewable resourcedll be 65 percent natural gas and
oil, 7 percent coal, and 28 percent imports from oftetes. Less generatiofrom fossil fuel
fired unitsresults in lower emissions of air pollutanighichmeans that fewer emission
reductionmeasures will beeeded to achievaatewide and regional emission capsl that the
cost of compliance with emission caps will be redlcEne renewable resources needed to meet
the 30 percent RPS goal in 2015 are projected to reduce expenditurahtor dioxidgCO,)
allowances by about $82 million per year.

e Createjobs, income, and economic development opportunitieslhe directeconomic
benefits of renewable energy include the creation of 4bort andong-term jobs, increased
capital investment, increased tax revenues for local governments, and increased revenue for
landowner$. Data from the first three RPS solicitationsigade thatMain Tier projects
supported by the RPS program are expected to produce direct economic benefits of more than
$25 per MWh over thaverage20-year life ofa project, compared to the average price premium

 Renewable Energy Task For@ean, Secure Energy and Economic Growth: A Commitment to Renewable Energy and
Enhanced Energy Independen2608.http://www.state.ny.us/governor/press/lt RETF_Report.pdf

"Themodeln puts were designed to reflect the 645 by 1586 cl ean
from renewable, and a peBhergy Efficiency Portfolio Standard (peSEPS) load forecast RPS program target (10,123,157
MWh).

8 The estinated average New York lifetime petW land lease was $7,31KEMA Inc. (prepared for NYSERDANew York
Main Tier RPS: Impact and Process Evaluatigf09.
http://www.nyserda.org/Energy_Information/KEMA_RPSEvaluation%20MAR%2030_Final.pdf
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of less than $18 per MWh (generally paiuder 16year contracts).In 2008 it was estimated

that the Main Tier facilities from thirst three solicitationsiad produced 2,947,000 MWh,

which represents 30 percent of the Main Tier target unde3e¢hece © mmi s sOrdern 0 s

Approving Renewabl®@ortfolio Standard Policy (2004 Ordgtfe benefitcost ratio for thee

three solicitations is estimated to exceedto-one* By 2015 he total economic benefits the

RPS Program whi ch i nclude t he mamjecbngiocoematani c fAri ppl
incomeinto the State econonover 20 yearsare estimated to be $4.2 billiéor the first three

Main Tier solicitations and $12.5 billion for the fully expanded 30 percent RPS Pr&gram

e Reduceenergy imports. Renewable energy helps to reduceréince on fossil fuels
imported from outside the State and/or the natilbareby increasing the security of energy
supplies.

e Reduceprice volatility of fossil fuels. Renewable energy contributes to the reductioenafrgy
pricevolatility in thelongterm Because the production cost fenewable energiemains
stable throughout unpredictable fossil fuel price fluctuations, renewable resources can provide
costeffective optiongor managing the risks associated wisil fuel use?

¢ Reduce regative health impacts.As detailed in the Health Issue Brief, increasing the amount
of energy generated by renewable resources such as solar, wind, and hydropower will, in
general, decrease the health risks associated with energlylasg.renewableesources emit
no air pollutants at the site of electricity generation, or produce relatively low emissions when
compared to fossil fuels, especially with respect to pollutants like particulate matter, nitrogen
oxides, sulfur dioxide, and mercury, whictndaave negative health impadts.

e Lower peak demand Renewable energyarticularly solapower,mayincrease the reliability
of thelocal power supply systemuringpeak demangeriods. For examplesincecooling load

° The average price premium for the first three solicitations was $15.50 per pMMine RPS PrograBvaluation Report

released March 200Fhe average price premiuftlnctuates as projects underperform or face setbacks and fail to enter

commercial operatiarAs of May 2009, the average price premibadincreased to $175per MWh, as three projectsere
disencumberedNYSERDA. New York Renewable Portfolio Standard Program Eaabn Report2009.
http://www.nyserda.org/Energy_Information/NY%20Renewable%20Portfolio%20Standard%20Program%20Evaluation%20Rep
0rt%20(2009%20ReviewyINAL.pdf

1ONYSERDA. New York Stat&enewablePortfolio tandardProgramEvaluationReport 2009. he20040rde6 s Mai n Ti er
target is 9,854,038 MWh.

1 Thebenefits used to calculate the benefist ratio includedirect benefits related to investment and wages in the New York
economyyreduction in electricity pricat the wholesale level, and environmental benefits in the dbispecific avoided air

emissions. The costsinclutlsl Y SERDA®&s cost to administer the program and t he
RPS attributedNYSERDA. New York Stat&enewabldPortfolio SandardProgramEvaluationReport 2009.

12 This Assessment was based on the assumption that all of the 30 projects listed in the Jpeef@®@8nce report would enter
commercial operatiorhere may be fewer benefitsgfojects fail to come onlin&KEMA Inc. (prepared for NYSERDA)New
York MainTier RPS Impact and Process EvaluatioR009.

131t is estimated thabfsil fuel electric generators pagproximately 0.5 cents per kWhnmanagaisk againsthe potential
priceincrease of natural gaBolinger, M,, R. Wiser and W. Golov&uantifyingthe Value that Wind Power Provides as a
Hedge Against Volatile Natural Gas Pric&yoceedings of WINDPOWER 20@D02
http://eetd.lbl.gov/EA/EMP/reports/50484.pdf

14 Grover, S. (prepared fahe National Renewable Energy LaboratoREL SR640-41998:Energy, Economic, and
Environmental Benefits of the Solar America Initiat®@07. http://www.nrel.gov/docs/fy070sti/41998.pdf

Draft 3


http://www.nyserda.org/Energy_Information/NY%20Renewable%20Portfolio%20Standard%20Program%20Evaluation%20Report%20(2009%20Review)-FINAL.pdf
http://www.nyserda.org/Energy_Information/NY%20Renewable%20Portfolio%20Standard%20Program%20Evaluation%20Report%20(2009%20Review)-FINAL.pdf
http://eetd.lbl.gov/EA/EMP/reports/50484.pdf
http://www.nrel.gov/docs/fy07osti/41998.pdf

Overview

peaksduring summedayswhenthe solar resource is plentifullistributed solar power
generation can reduce the riskatalizedpower disruption®

¢ Relieve transmission and distributionbottlenecks. Sincecertainrenewables, such as salar
can bdlistributed throughout the grithesetechnologies can reduce existing bottlenecks caused
by load pocket demand

1.2 Challenges and Potential Barriers to Development of Renewable
Energy Resources

e Upfront capital costs Renewable projects require significant upfront investment, with cost of
capital and financing being major determinants to the viability of new ventApeess to
affordable financing is competitive and critical for these projects.

e Variable energy production: Sources such as windolar, and rwof-river hydropower
generally provié power to the electric gridnly whenthe wind, sun and river flow are available.
Adequate reserve and balanceofver capability, usually provided by conventional electric
system resources, need to be available to reliably integaaddle generation resources into the
bulk power system.

e Access toskilled workforce: To successfully implement and promote renewable technologies in
New York, there is a strong need for accelerated development of a tiajhlyd workforcehat
can desig, install and maintain renewable energy and fuel systdinis. can be accomplished
through eparsion ofexisting training programs at public and private colleges and universities
throughout the Stateoupled with strategidevelopnent ofnewprograms.

e Lengthy and costly siting processThe process forexuring siting permits and community
approvals for renewable projects carbiogh costly and timeonsuming, given thabsence of a
comprehensive siting lawLike fossil fuekired projects, &rge renewlle projects are required to
undergo a comprehensive State Environmental Quality Review Act (SEQRA) reew
detailed in the Region&ollaborationissue Brief, the jurisdictional authority whichrenewable
projectsare subjectnay besomewhat uncleand/ordiffuse De pendi ng on a proj ec’
location and size, it may fall under the regulation of the Public Service CommissionaiR&C
other Statelocal,or federal agence

e Limited transmission, distribution, and transportation infrastru cture: As discussed in the
Siting and Infrastructure Issue Briefae extento whichrenewable resourcese able to
adequatelperve loadnay belimited by the physicatonstraintof the transmissioand
distributionsystens, which can cause prograssults to fall short of intendgublicy goals
Similarly, limited transportation and distribution systems for biomass and biofuels may slow the
expanded use of these types of resources.

5 perez, RSatelliteBased Solar Resource Assessment: Social, Ecormmmhi€ultural Challengeand Barriers, Technological

Gaps 2004.
http://www.asrc.cestm.albany.edu/perez/publications/Solar%20Resource%20Assessment%20and%20Modeling/Papers%200n%2
OResource%20Assessment%20and%20Satellites/sabelfiga %20solar%20resource%20assessiepdf

PerezR. andB. Collins.Solar Energy 8curity: CouldDispersed PV Generation Have Maa®ifference in thevlassive North
AmericanBlackout?Refocus 5(4)2004.
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e Competing uses of landLand use competitiobetween different ecamic sectors and within
the energy sector can occlfor example, the same plot of land may be a prime site for real
estate development, food production, energy crop production, or open Spatmately, for
some renewable energy sources, complemetdaad/uses can meet multiple needs, such as cattle
grazing on wind farms.

e Limitsonnetmetering:Cur rentl y, New Yorkds net metering |
residential systems and the lesse2®W or t he customer ds Ipeak demar
systems. There are two barriers to wider deployment of net metered systems in the commercial
sector. First, not all commercial customers have a demand meter, making it difficult to determine
t he cust omer énaddipionalsystenelimited lgeak demand could result in a
system that is insufficient to meet the custonm

Many of these barriers are being addressed with polciémarket transformation programs at the State
and federal leve] which are desiged to ensuréhat the challenges do not prevent the realization of the
many benefitef renewable energyFor examplethe New York State Energy Research and
Development AuthorityNYSERDA) has fostered a clean energy workforce development initiative for
solarphotovoltaic, wind, solathermal and geothermal systems at institutions across the Stabetter
integrate increased levels of wind power into the transmission sytsieNew York Independent System
Operator NYISO) implemented a centralized wind forecasting systedune 2008 thdbrecass the
amount of energy expected to be produced by each wind plant for th&heay and Redlime

markets'® To incentivizeenergy productiorthe RPS islso helping to lowethe high capitalcost of
equipmenfor eligible small scalgrojects through a combination edpacity antbr production

incentives.

1.3 Renewable Energy Use and Generation in New York

1.3.1 Renewable Energy Use

As shown inTablel, in 2007 approximately 1dercenif the primary energysed by all sectors in New
York came from renewable resourc¢ésThis represented 26 percenincrease in renewable energy use
since DOL'® In contrast, at the national level ordpproximately? perceniof total primary energy use in
2007 came from renewable resources, representingpar28ntincrease in renewable energy use since
2001.

18 NYISO. Integration of Wind into System Dispattihite Paper2008.
http://www.ferc.gov/EventCalendar/Files/20090303120834S0%20Wind%20White%20Paper%200ctober%202008.pdf

Y Primary energyis typically defined as energy that has not undergone a conversion process and thus represents the energy
content of the raw fuels that are input into the energy system.

18 From 1993 to 2007, 200adthe lowestannualhydropoweroutput The peakdr annualhydropower outputwvithin that
timeframe occurred in 1997, when 311.5 TBtu were produced
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Table 1. 20017 2007 New York Primary Energy Use from Renewable Resources

New York State Renewable Energy Resources: Primary Energy (TBtu)

Residential,
Commercial, & Total
Industrial Transportation Electricity * Total Primary % from
. . ) . Biomass & Renewables Energy Renewables

Year Biomass Biofuel Hydro Wind Biogas
2001 85.0 0.4 230 0.2 17.7 333 4,069 8.18%
2002 82.4 0.3 249 0.8 17.2 350 4,026 8.68%
2003 85.5 1.9 242 0.4 16.9 346 4,187 8.27%
2004 90.2 24.4 239 1.2 17.9 373 4,260 8.76%
2005 95.8 27.1 256 1.0 18.8 399 4,212 9.48%
2006 89.4 60.2 269 5.1 19.1 443 4,005 11.06%
2007 97.2 80.3 244 8.4 18.8 449 4,129 10.87%

Note: Assumes a rolling 3-year average NYS fossil fuel conversion factor for renewable electricity resources.
Note: Residential, Commercial, and Industrial biomass includes wood and biogenic waste; Transportation biofuel includes ethanol; ar]
Electricity biomass and biogass includes wood, biogenic waste, and landfill methane.
!Net-metered, customer-sited renewable electricity primary energy use increased from less than 0.1 TBTUs in 2001 to approximately|
in 2007. In 2007 solar-PV accounted for approximately 0.2 TBTUs. Estimated based on NYSERDA analysis of DPS and LIPA custon
grid-tied renewable energy system data.

22007 data was estimated based on U.S. growth rate from 2006 to 2007.

Source: EIAState Energy Data System: New York, 2001 - 2Q009.
http://www.eia.doe.gov/emeu/states/state.html?q_state_a=ny&q_state=NEW%20YORK

Source: NYSERDAPatterns& Tr ends 1 New Yor k:193-200220®ner gy Profil es
http://www.nyserda.org/energy_information/patterns%20&%20trends%201993-2007.pdf

Approximately 6Qpercento f N e w 2009 rerlevdable resource use was irgleetric generation

sector of which 90percentwas conventional hydroelectric generatidrhe remaining 4@ercentof the

St at e 6 s enemgycamedrbrdtranol (1&ercentof total renewable energy use) and biomass (22
percentof total renewable energy use), which consisted largely of wood used by the residential sector.

1.3.2 Renewable Energy Generation

As shown inFigurel, New York produced 28,067 GWh from renewable resources in 2007, representing
16. 8 percent of t he St afthatpanventionahgdropcver erovidedio@l t vy
percent of the Stateds renewable electricity,
biogas (1.3 percent)
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Figure 1. 2007 New York Electric Generation from Renewable Resources

NYS 2007 Renewable Generation = 28,067 GWh
or 16.8 percent of total NYS electricity requirements

Biogenic Waste
3.8%

Wood, 1.8%

“\_Hydro, 90.0%
Wind, 3.1%

Biogas, 1.3%

Source: U.S. DOE's Enelrgfprmation Administration andNYISO Goldbook

Table2illustrateshow t he percentage of Nemetbyerekablsresedrcesct r i ci
can fluctuate year to year due to factsush as weather, econonsienditions, and energy pris& For

example, the output of hydroelectric plants is highly dependent on raBifelé conventional

hydropower comprises the majority of New Yorkds r
in total rainfall fran one year to the next could result in a decreas®al renewable generati@ven if

thet at eds r enewabl lasigceasedrdaringithatgimec apaci ty

19 Electricity requirement ishiein-stateelectricity generation and net imports necessary to meet finaigmdlectricity demand,
including system loss #he transmission and distribution levels.
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Table 2. 2001 - 2007 New York Electric Generation from Renewable Resources

New York State Renewable Resources: Electricity Generatid{GWh)
Total % of Total
Generation Statewide
Biomass Total Statewide from Electricity
Biomass (Biogenic Biogas Electricity Renewable Requirement

Year Hydro Wind (Wood) Waste) (Methane) Requirement Resources (In-State onIy)2

2001 23,084 21 503 1,073 205 155,240 24,885 16.0%

2002 25,048 82 412 1,038 276 158,507 26,856 16.9%

2003 24,269 41 412 1,026 256 158,013 26,004 16.5%

2004 23,990 116 497 1,037 261 160,211 25,901 16.2%

2005 25,783 103 528 1,094 264 167,208 27,771 16.6%

2006 27,345 518 522 1,083 337 162,237 29,804 18.4%

2007 25,253 873 492 1,074 375 167,341 28,067 16.8%
'customer-sited renewable electricity generation increased from less than 10 GWh in 2001 to approximately 30 GWh in 2007. E
based on NYSERDA analysis of DPS and LIPA customer-sited, grid-tied renewable energy system data.

Does not include imported renewable energy, out-of-state renewable energy attributes (acquired by New York citizens through ¢
purchasing in the voluntary market), or customer-sited generation, which are included in assessments of compliance for the RPS

Source: EIAState Energy Data System: New Yd2R09.

http://www.eia.doe.gov/emeu/states/state.html?g_state a=ny&q_state=NEW%20YORK

Source: NYISO2009 Load & Capacity Data2009.
http://lwww.nyiso.com/public/webdocs/services/planning/planning_data_reference_documents/2009_LoadCapacityData_PUBLIC

14 Technical/ Practical Potenti al for N e
Resources

The Apured technical p oanh beestimatad based on the avadable primdryl e r e s
renewable resource without regard for ¢estial or engineering constraintdd 0 w e v @redtechiiqal

potential offers little guidance® policy makers sincit does not present@actical asessment of

resource useln contrast, the technical/practical potential of a renewable resource dappliagal

constraintssuch as energyeneration capacity factoasd manufacturing base, developable land

resourceand limited social constraints,o0 t he fApured technical potenti al
achievable estimaf8. The technical/practical potential of a resouigcexpected tincreaseover time as

technical advances are made.

Table3 shows estimates difie totaltechnical/practicabotential forin-staterenewable resouecuseby
2018 whichif fully developedcould meenearlyof 40 percenb f New Yor kds projected
needs (appramately 3,90 TBty).

20 50cial constraints can include policy decisions that prohibit the development of renewable energy projects in State parks.

21 This Assessment does not define economic potential, which is based on decisions from policy makers and available fiscal
resources.

8 Draft



Oveniew

Table 3. New York Renewable Energy Technical/Practical Potential Use

In-State TBtu Pr:_jecrt]eq Ir:/s tatf. Tl?tu % of Projected Total
Resource Use echnicalFractica Primary Energy Use
(2007) Potential 201 8)4
(2018) (
Hydro* 244 260 7%
Forestry and Agricultural Products 99 280 7%
) Biogenic Wastk 13 14 0.4%
Biomas$ -
) Landfill Methane 3.6 12 0.3%
Biogas
Anaerobic Digester Gas 0.50 10 0.3%
Wind 8.4 410 11%
Solar-PV} 0.17 440 11%
Total 369 1,426 37%

Notes: Assumes a rolling 3-year average NYS fossil fuel conversion factor for renewable electricity resources.
"Hydro, wind, biogas (landfill methane), solar-PV and biogenic waste technical potential was estimated without considerat
or market acceptability. The biogenic waste potential only includes solid waste-to-electricity estimates, which dominate (8
current biogenic waste use. Waste-to-electricity potential estimates (which account for 6% of the total Biomass potential)

included based on the Optimal Energy study (2003), and 50% of the municipal solid waste was considered biogenic base
historical data. The solar-PV 2007 data was estimated based on historical growth rate, and only includes customer-sited,
electricity generation. All solar-PV data are reported as alternating current (AC) with the exception of LIPA, which is repo
direct current (DC).

“Biomass in-state potential estimate is based on draft preliminary analysis from the NYS Renewable Fuel Roadmap, whic
wood, logging residual, corn stover, and new energy crops and estimated current and near term feedstock potential in Ne|
using current practices and technology. Note: the Biomass estimate does not include 80.3 TBtu of biofuel (ethanol) consu
2007, as ethanol is assumed to be created using out-of-state biomass.

%2007 anaerobic digester gas data (ADG) represents estimates from the municipal wastewater and on-farm facilities in Ne
The estimated total ADG from customer-sited, grid-tied electricity generation (0.07 TBtu) is an underestimate of the total |
“Includes electricity sector primary energy use from the SEP Policy Reference Case presented in the Energy Demand and
Forecast document.

Sources: Optimal Energy Inc. (prepared for NYSERD&)ergy Efficiency and Renewable Energy Resource Development
Potential in New York Stat@003; EIA.State Energy Data System: New Y&2R09; NYSERDAPatterns& Tr end s i
State Energy Profiles: 1993 - 2002009; NYS Renewable Fuels Roadmap preliminary estin20@g; OrdeiSupplemental
worksheets; DPS, NYSERDA, Sustainable Energy Advantage, LLC, and LaCapra Asshiaaté&®rk Renewable Portfolio
Standard Cost Study Report R004; NYSERDAMarket Characterization Report: Anaerobic Digester Gas-to-Electricity for t
Municipal Wastewater Sector in New Yo2007; DPS and LIPA customer-sited renewable energy data, 2007.

As noted in the large difference between ithstateuse andn-statetechnical/practical potentiavind
and solar resourcémvesignificantroom for furtherdevelopnentin New York as does anaerobic
digester gas (ADG), though ADG does not have as hightmical/practical potential. In contrast to
wind and solarhydrgpowerhas sen a high degree of utilizati@nd has little untapped
technical/practical potentiaM/hile landfill methane use is extensive throughout New York, otihjyrd
of the potental has been realizedt is expected that thePSwill lead to the further repowering of
existinghydrgpowerandthe promotion of onshomind energy but additional wind potential exists
beyond the expected growtis showrin Table4.

Draft 9



Overview

Table 4. New York Renewable Energy Technical/Practical Potential Electricity Generation

In-State GWh Projected In-State GWh Generation based Projected In-State GWh % of Projected GWh
Resource Generation on the Achievement of the 25% RPS Goal Technical/Practical Potential Generation

(2007) (2013} (2018) (2018)
Hydro1 25,253 31,000 31,000 19%
Biomas$é 1,942 3,616 9,400 5.8%
Wind 873 8,476 48,000 29%
Solar-PV} 17 27 53,000 32%
Total 28,085 43,119 141,400 87%

Notes: Assumes a rolling 3-year average NYS fossil fuel conversion factor for renewable electricity resources.

lHydro, wind, biomass and solar-PV technical potential was estimated without consideration of cost or market acceptability. The solar-PV 2007 data wa
based on historical growth rate, and only includes customer-sited, grid-tied electricity generation. All solar-PV data are reported as alternating current (
exception of LIPA, which is reported as direct current (DC).

%Biomass data do not account for customer-sited applications such as ADG. Biomass in-state potential estimate is based on data from the Optimal Ene
which allocates only some of the total available biomass to electric generation. Waste-to-electricity potential estimates (which account for 6% of the tota
potential) are included based on the Optimal Energy study, where 50% of the municipal solid waste was considered biogenic based on EIA historical da

3Energy generation in 2013 was estimated to show the expected ihfaEl8% RPS, based on the 2004 Cost Study. The 2004 Order anticipated growth in
hydropower that is approximately equal to its technical potential.

“Based on the SEP Policy Reference Case presented in the Energy Demand and Price Forecast document.

Sources: Optimal Energy Inc. (prepared for NYSERDO&)ergy Efficiency and Renewable Energy Resource Development Potential in New YorROBGiteIA.
State Energy Data System: New YA&R09; NYSERDAPatterns& Tr ends 1 New Yor k:193-2007% 209nNY'6 Bepewdbie ¢-dels Roadsy
preliminary estimate2004 OrdeiSupplemental worksheets; DPS, NYSERDA, Sustainable Energy Advantage, LLC, and LaCapra Adseeiatesk Renewable
Portfolio Standard Cost Study Report 8004; NYSERDAMarket Characterization Report: Anaerobic Digester Gas-to-Electricity for the Municipal Wastew
Sector in New York2007; DPS and LIPA customer-sited renewable energy data, 2007.

The largest biomass potential can be found in the foresagmncllture praucts sector, with an estimated

280 TBtu of primary energy. In 2007, New York used approximately 35 percentinfstage

technical/practical potential for agriculture and forest products. In addition, approximately 40 percent of
NewYok 6 s t ot al bi omass consumption was in the form
of-state biomass and therefore not repoimetiable3. If all of the availablesolid biomass could be

converted into ethandNew York would be able tmeetapproximately 9@ercentof the currentn-state
ethanoldemandusingin-statebiomass resourceassuming a conversion efficiency of about 40 perdent.

Wasteto-energyp at hways provi de meani ngtenewvableremysystelmut i ons
through combustion of landfill methane and the biogésizmponent of municipal solid waste An
estimate ofechnical/practicabotential of these sources is included in

Table3and Table4; however t he definiti on o fimefdepansimgomwthec oul d c ha
economic value placed on the material stream and the evolution of waste management, peactices
highest value use for biogenic waste may evolve in the direction of composting rather than combustion.

22 The available biomass represents the technical/practical potential minus the current-14& (2985 TBtu). Numbers ma
not match precisely due to rounding.

2 The U.S. Energy Information Administration (ElA)as c| assi fied the biomass portion of
remaindere.g., plastics derived from petroleum produats  Ffiogemco

%According to tléceicit2generated@ondveste-eneigl fadlities shall only be considered eligible if
derived from fuels identified as eligible biomass, which must be s@eparated and separately converted to energy (a practice
referred to as "refusderived fuel") and only that associated portion of the wisenergy facility's generation will be eligibée.

10 Draft



Overview

1.5 Costs and Potential Revenues Associated with Renewable
Generation Technologies

While the costs of building and operating various renewable energy resources are not a factor in
estimating their technical/practical potential, as shown in

Table4, such costs play a key role in the determination of which technologies are likely to be
implemented toward achieving policy goaBqually important are the potential revenues that renewable
resouces could provide through the sale of the generated electricity at the prevailing hourly market
clearing prices in the New York electricity market.

Figure2 shows estimated levelized capital and operating costs for various renewable generation
technologiesas well aprojected revenues in the form of wholesale energy and capacity payments based
on projected hours and patterns of operatiofigure2 indicatesthat biomass cdiring, hydropower

upgrades, and landfijas(biogas)appear to be the most cagtective resources, as projected revenue
estimates exceed projedteost estimates for these technologies and price premiums are not required.

Figure 2. 2015 Levelized Cost vs. Levelized Wholesale Revenue for Renewable
Resources in New York

2015 Levelized Cost vs. Levelized Wholesale Revenue for Renewable Resources in New
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by La Capra Associates and Sustainable Energy Advantage, 2008.

Large wind energy projects require the smallest price premium of the renewable energy technologies for
which levelized costs exceed levelized wholesale revenues. Therefore, it is expected thaevgynd
will continue tcsee significant development under the RPS.

% |n Figure 2, he difference between cost and revenue represents the price premium required for the resource to be deemed
economic The technologies are presented in order from smallest to largest difference between cost andAsvhase
estimates are generic, individual project costs and revenues may vary significantly basedpatifitecharacteristics.
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Policy

2.1 Renewable Portfolio Standard (RPS)

2.1.1 RPS Policy Goal

The 2002 State Energy Plan recognized that the addition of renewable electrieitgtigecould be

beneficial to the State amdcommended the developmefithe RPS*® The RPS waadoptedn 2004 by

the 2004 OrderThe 2004 Ordér s R P S paalled for gn irgreasd in the proportion of retail

renewable energy used by New Ye@ilkctricity consumers from the 2013 forecaseelctricitybaseline

of 17.25percento at least 2percent (45.7 million MWhpy 2013%” Based on the 2004 Order, New

Yorkés RPS would add ap perygeanfmea temeWapleldcdiciy2 mi | | i on M
generatiorand 4,545 MW of new renewable capacity by 2013.

Table5 shows the expected contributions of varioamponent®f the RPS policy goal, aticipated by
the 2004 Ordemwhich are detailed belaw

e Existing baseline renewable resources will provide approximé@gepercent of the RPS policy
goal, or31.5 million MWh The existing baseline consists mostly of hydroelectric generation,
including largenydropower plants at Niagara Falls and on the St. Lawrence River and 300
smaller hydropower plants, as well as a few biomass facilities.

¢ The RPS Program, administered by NYSERDA, is responsible for prociripgrcent of the
RPS policy goal oapproximatéy 10 million MWh. The RPS Program is a twi@r central
procurement program that is funded through a votbased RPS surcharge paid by all retail
electric customers who are subject to the System Benefits Charge (&8@#¢tailed later, the
RPS Prograntargets have been revised after the adoption of the 2004 Order to take into account
Governor Paters@né 4 5  bpyglicy hdaldwhich promotesubstantial decreases in electricity
use through the implementation of various energy efficiency measures hy e &xpanded
RPS Program targets assume that sustained and aggressive renewable energy expansion targets in
New York are achieved in parallel with the pursuit of lower electricity load growth consistent
witht hbb g dokcygoal.

% New York State Energy Planning Boafdew YorkState Energy Plan and Final Environmental Impact StaténSsttion 1.3
2002.http://www.nyserda.org/sep/sepsectighBdf

2" The renewable electricity resoexcbaseline of 17.25 percent for year 2013 is from Table 1 of Appendix D of the 2004 Order
(Renewabléortfolio Standard Order Cost Analy}ignd is based on lortgrm forecasts available at that time. Historical
baseline percentages reported in Tabbé this document for years 192®07 are of a similar order of magnitude, but differ

from the forecasts because they are dependent on river conditions and system load characteristics in those specific years.
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e Pursuant texecutive Order 11(EO 111),commitments made by other State agencies and
authorities will contribute approximatelypercent of the RPS policy goal, which is equal to 0.2
percent of the forecasted 2004 Order baseline, or approximately 0.3 million28\EQ 111 is
an ongoing effort by State entities to satisfy up to 20 percent of their energy needs with renewable
energy by 2010.

e The Long Island Power Authority (LIPA) programs will contribute approximatgigrcent of
the RPS policy goal, which is equivatego 1 percent of the forecasted 2004 Order baseline, or
approximately two million MWh by 2013wWhile not required by the 2004 Order to meet RPS
targets, LIPA is committed to expanding its own renewable energy profile.

¢ Consumers in the voluntary marlae estimated to provide approximatélgercent of the RPS
policy goal, which is equal tb percent of the forecasted 2004 Order baseline, or approximately
two million MWh by 2013.The voluntary market provides opportunities for customers to
voluntarlypay a fAgreeno premium to purchase renewab
utilities or marketers and brokers.

Table 5. RPS Policy Goal and Targets based on the 2004 Order

Percent of 2013 Percent of 2013]

MWh Forecasted Loaq RPS Policy Goa
2013 Forecasted Total NYS Electric Load
0,
(Based on 2004 Order) 182,866,999 100.0% N/A
2013 RPS Policy Goal 45,716,750 25.0% 100.0%

(25% of Forecast in 2004 Order)

Anticipated Component Contribution to the 2013 RPS Policy Goal

Baseline Resources 31,543,624 17.2% 69.0%
RPS Program (Administered by NYSERDA) 10,055,168 5.5% 22.0%

1 & Main 9,854,038 5.4% 21.6%

-Sited Tief & Cust 201,130 0.1% 0.4%
Executive Order 111 355,568 0.2% 0.8%
Long Island Power Authority 1,933,720 1.1% 4.2%
Voluntary Market 1,828,670 1.0% 4.0%

NoteContri butions made by the New York Power Aut hor i t theébaselogp
the voluntary market, and purchases on behalf of State entities for Executive Order 111.

Consists primarily of medium to large scale electric generation facilities that are connected to the grid and are expected to compe|
each other on a kWh price premium basis for RPS funding.

‘Consi st s-themhetidredimacilities t hstdandaeemae geaerally e@homicatlyrcompatitiveywithi Maen g
technologies.

Source: PSC. Case 03-E-0188, Proceeding on Motion of the Commission Regarding a Retail Renewable Portfolio Standard, Orde
Renewable Portfolio Standard Policy. September 24, 2@/ www.dps.state.ny.us/03e0188.htm

28 Executive Order (EO) 11Directing State Agecies to be More Energy Effagit and Environmentally Awar&reen and

Clean State Buildings and Vehicl@901.http://www.ogs.state.ny.us/purchase/spg/pdfdocs/EO11EMIA11 spedies that

State agencies shall increase their purchase of energy generated from wind, solar thermal and solar PV, sustainably managed
biomass, tidal, geothermal, methane waste and fuel cells. Unlike the State Energy Law, EO 111 does not include rgglropower
a renewable resource.
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Achieving the RPS Policy Goal

RPS Program

The RPS Program, which is administered by NYSERI[@#établishetwo tiers d resource typesThe

i Mai ndb Tcioenrsi st s p r-toa@escale glectod genaratidni facilities that deliver

electrical output into the wholesale power marktefi Cu s t-Qiteddied0 consi sts of smal
i b e hthemd t e r-use techndlogies that generate power used primarily at the site where the

technology is installedMain Tier facilities are expected to provide approximately 98 percent of the
resourcesneked t o meet t he RPS Pr «ited Bant@chnolbgies ayecekpectedvh i | e
to provide the remaining percent

In establishing the 25 percent RPS policy gp&Crecognized that 19.3 percent of the energy sold at

retail in New York was beig generated by renewable resources that existed prior to the adoption of the

RPS in 2004 (baseline resourgebor the purpose of ensuring the continuing operation of these valuable
existing resourcefSCe st abl i shed an addi t icategayas dsMmsetofthe nanc e
Main Tier? To be eligible to receive RPS program funding as a maintenance resource, a baseline
resource is required to demonstrate financial hardship through a formal rede®€t to

Main Tier

The Main Tier currently supparia variety of resources, including large wind farine,biomass portion

of cofired coal plants, and repowered hydropower pldhtSigure3 shows the cumulative stalled
nameplate capacitpy technology, for the Main Tier projects that have been funded by thé'RRS.
shown inFigure3, wind comprises the majority of the anticipated capacity. As of March 2009, 30 Main
Tier projects had been funded by the RPS, inclutlirmgout-of-state projectandtwo maintenance
resourced? The maintenance resources are not includddgore3 as they represent retained, not new,
capacity.

In 2009 Main Tier facilities are expected to produce altof 2,947GWh, which represents 30 percent
of the Main Tier RPS program target under the 2004 Gfd€his comprises approximately 769,000
MWh of wind energy, 41,000 MWh of hydropower, and 34,000 MWh of biomass energy.

2 NYSERDA. New York State Renewable Portfolio Stand@edformance Report: Program Period endihgne2008. 2008.
http://www.nyserda.org/rps/RPSPerformanceRB&B. pdf

30 Eligible resources in the Main Tier include biogas, biomass, liquid biofuel, fuel cells, hydroeR¥trar;ean or tidal power,
and wind. Out-of-state resources aa¢soincluded to support interstate commerce, promote energy supply seqditiversity,
and allow the State to acquire resources sufficient to meet its renewable energy thedisvatsicost.

31 Nameplate capacitig the maximum output rating of a generator.

32 The two outof-state resources include a 22 MW wind project infRglvania and a 15 MW hydro project in Quebec. As of

March 2009 since program inceptiothe RPS program hasntracts with 26 newn-stategeneration facilities that have
approximately 1,100 MW of nameplate capacity. This renewable capacity is exfepteduce approximately 2.8 million

megawatt hours (MWh) of electricity per year, enough clean energy to supply over 440,000 averagd heREXS program is
intended to promote environmental improvement, energy supply security, diversity and ecaerefits bt a reasonable cost to
ratepayers and be administered in a competitively neutral manner. To ensure that costs are reasonable and wholesale electric
competition is encouraged, the program is designed to be inclusive when qualifying renewabtesd¢saampete for RPS
contracts. The inclusion of owf-state resources increases competition and diversity.

33 NYSERDA. New York State Renewable Portfolio Stand@edformance Report: Program Period endihgne2008. 2008.
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Figure 3. 2006-2009 Contracted Cumulative RPS Program Main Tier Installation Capacity
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Note: Hydropower dateeferto "newrenewable capacity,” or the increase in facility capacity attributable to the
upgrade that makes them eligible for the RPS.

Note: Biomass data represent the portion of the facility expected to burficr ltiomass.

Note: Outof-state facilties include 22 MW ofwind energy and 14.7 MW of hydropower.

Note: Does notinclude maintenance resources.

Customer-Sited Tier

Four CustomeSited Tier solicitations have been issued, offering funding suppatfirstcome, first

served basis through a combinatiorcapacityi b «elyo wn 6 and ener gy @ustonteuct i on
Sited Tier solicitations were released between April 2007 and January 2008 for each of the eligible
technologies, which includmlarPV systemsanaerobic digesters, small wind turbines, and fues.cell

Figureds hows New Y o rdstiilmitedcenemable anergyinstallation capacity 2000
through 208. While not all ofthese projects are funded undee CustomesSited Tier, the installed
capacity of these projectsapplicabletoward the RPS policy goallhrough 208, approximatel\03
percent of the Customé&itedinstalledcapacity consisted @larPV systems andpproximatelyd
percentconsisted of ADG projects.

As of March 2009, Customeaited facilities had mestimatedotal annual production from installed
capacity of 4,490 MWh, which represents approxima2gigrcent of th&CustomesSited RPS program
target under the 2004 Ord®r This capacity comprises 3,755 MWh of electricity from sét&r
technology’® 701 MWh from anaerobic digester biogaand 34 MWh from smalscale wind projects.

34 NYSERDA. New York State Renewable Portfolio Stand@edformance Report: Program Period endifigne2008. 2008.
35 Expected average annual PV capacity factor of 14.8 percent. NYSERDA does not individually monitor installation production.

% The anaerobic digestergygeneration value does not include existing generation from maintenance systems.
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Figure 4. 2000717 2008 Cumulative Distributed Renewable Energy Installation Capacity
Applicable Toward the RPS Policy Goal

Cumulative Distributed Renewable Energy Installation Capacity
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RPS Program Expansion

As part of thed 4 5 bggal abriodncedihis 2009State of the State Addre€aovernor Paterson
recommendeéhcreasing the amount of renewable electricity delivered to New York consumers from 25
percent by 2013 t80 percenby 2015%" This expanded goal is consistent with a recommendation by the
Renewable Energy Task Foraed is expected to realizebstantiabconomic benefits

Asstated t he 6 &5 a bpglidyHdaltaims to achieve a 15 percent reduction in load by 2015 as a
result of various energy efficiency measures implemented through initiatives such as the Energy

Efficiency Portfolio Standard (BES)*® As detailed in the Modeling section and showiTable6, the

projected 15 percent peBEPS load reductions would require lemsewableenergy to meet the 25

percent RPS policy goal and, if achieved, would allow the RPS program to meet the 25 percent goal by
2011. The postEEPS load reductions were taken into account during the developmentofithe by 156
policy goal.

7 The expanded 30 percent RPS goal takesdansideration loadeductions due to implementatiohEEPS.

38 0n June 3, 2009, DPS published a State Administrative Procestiré8APA) Notice of Proposed Rulemaking in the New
York State Register seeking comments on the potential authorization of a $95 million RPS Main Tier Procurement. Public
comments were due on July 20, 2009.
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Table 6. 2004 Order and Post-EEPS Expanded RPS Program Targets

Target Based on Post-EEPS Load

Target Based on the 2004 Order anq Forecast and 30% by 2015 Goal

25% RPS Goal by 2013 (MWh)

RPS Program Component (MWh)
Main Tier 9,854,038 10,123,157
Customer-Sited Tier 201,130 206,595

Source: KEMA Inc. and Economic Development Research GroupNM8B8ERDA Main Tier RPS: Economic Benefits Re[&@8.
http://www.edrgroup.com/pdf/NSERDA-RP S-Main-Tier-Econ-Benefits.pdf

RPS Program Economic Development Benefits

Thetotal direct and induced economic benefits of the RPS program were estimated in the RPS Main Tier
Cost Study”’ The study drew upon shetermeconomidmpacts, including planning and construction
jobs, as well as on¢ime payments to municipalitieS.he study also examined lotgrm economic

Po

impacts such as operation and maintenance jobs, property and other tax benefits to local governments and

schools energy revenue royalty payments to landowneradoess to resourgesg, wind farm revenues

to farmers/landowneraind the purchasef in-statematerials, goods, and servicekhe forestry and
agriculture sectors will derive additional economic ign@s a result of supplying biomass feedstocks to
renewable energy projects.

The study concluded thdte RPSVain Tier program and maintenance resoumesld yield significant
direct economic benefits in excess of the direct funds comnaittexdthe asumed 26year life of the
projects For example, it is estimated that achievement of the 30 percent RPS policy goal Syr2015
require total estimated premium payments of $1.8 billion to be paid over approximately 18 years,
therebysubsidizingnew generation from wind, biomass, and repowered hydropower facilliesdirect
economidbenefitsresulting from these expenditura expected texceed $6.0 billion over the next 20
years Direct economic benefits are measuredrnmployment incomeaxes, local payments)-state
purchases, and land leas@$e total &ects on the statewide econonwhich include the
macroeconomi c fr i pthdaddiional fidllagsintoshe lochl edonoiaye prdjectedq
bemore than $2.5billion.

Net Electricity Price Impact of Achieving the 30 Percent RBlcy Goal by 2015

As shown inFigure5 andFigure6, buildingrenewable resources to achieve the goals of the RPS is
expected to reduce the net retail price of electricity paid by all ratep&jguse5 indicates that, in 2018,

the average statewide retail price of electricity is projected to be 0.06 to 0.16 cents per kWh lower than it
would otherwisée if the RPS did not exist.

39 KEMA Inc. (prepared for NYSERDA)New York Min Tier RPS: Impact and Process Evaluatiaf09.

40 Consistent with Table 6his assumes full implementation of thet 5  bchean griergy goal, including tespanded 30
percent RPS goal and the EERSatedload reductions

“1 This assumes premiumyraents of $17.75 per MWh, paid over 10 years, and a Main Tier load forecast of 10,123,157 MWh.
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Figure 5. Estimated Statewide Average Retail Price Impact of Achieving the 30% RPS

Estimated Statewide Average Retail Price Impact of Achieving the 30% RPS
Based on adding 10,123,157 M\Wh in Main Tier & 206,595 MWh in Customer Tier
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1Based on $32.45 per MWh (2006 dollars) average REC price.
2Based on $15.73 per MWh (2006 dollars) average REC price.

Figure6 indicates that this estimated reductiamet price per kWh is equivalent to aggregate annual bill
savings to ratepayers of $93 to $262 millidrhe estimated net retail price impact includes a reduction in
the wholesale commodity price of electricity of 0.25 cents per kWh, netted againstirtieted retail

price increase of 0.10 to 0.20 cents per kWh, due to the collection of ratepayer funds to pay the price
premium for the purchase of renewable energy under the RPS.

Figure 6. Estimated Aggregate Statewide Retail Bill Impact of Achieving the 30% RPS

Estimated Aggregate Statewide Retail Bill Impact of Achieving the 30% RPS
Based on adding 10,123,157 MWh in Main Tier & 206,595 M\Wh in Customer Tier
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The reduction irstatewidewholesale electricity pricedue to implementation of renewable resources is
extracted directly from electricity sector modeling runs performed as part of the Electricity Assessment
using the Itegrated Planning Model (IPM), a proprietary linear programming model developed by ICF
Resources Internationalhe reduction in wholesale pricassumes thachiewementofthe6 45 by 156
policy initiative, which would require the addition 19,123,157 MWh oMain Tierrenewable resource
generatiorby 2015%* Implementation of renewable resources reduces the average wholesale price of
electricity by reducing the need for electricity generated by the most inefficient and expensive fessil fuel
fired units,andreducing imports of electricity.

As shown inFigure?, it is estimated thapproximatelye5 percent of the electricity displaced by the
renewable resgces implemented to meet the RBfSproximately 65 percerg produced fronmatural
gas and oitired units (including both steam and combined cycle uniggproximately28 percent is
imported from oubf-state, and approximateRpercentis producedrom coalcombustion

Figure 7. Generation Displaced by Incremental Renewable Resources

Generation Displaced by Incremental Renewable Resources
SEP Policy Reference Case in 2018

O Natural Gas & Oil
O Coal

O Net Imports

Executive Order 111 (EO 111)

Issued in 200]JEO 111 sets forth an energy purchasing gahhltaims to meel0 percent of the annual
electricenergy requiremerdf buildings occupied b$tate agencies and entitibsough renewable
technologies by 2005, and 20 percent by 20#idny State entities began procuring renewable power
well ahead of 200%iith the help of th&New York Power AuthoritfNYPA). EO 111 alssets an energy
efficiency goal for 2010 of reducing the energy us&tate agencies, authorities, and entities by 35
percent from 1990 levels.

Long Island Power Authority (LIPA)

LIPA has undertaken several efforts that promote botligheand generation of electricity from
renewable resources.

2 See Electricity Assessmemodelingfor detailed discussion of modeling structure, assumptions, and results.
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Clean Enerqgy Initiative

L I P A &year,t$355 million Clean Energy Initiative (CEI) proviiebates for endise and wholesale
generation projects to promote clean energy generation technaogiemnergy efficiency programs.
From its inception in 1999 through 28)@he CEIl energy efficiencyand renewable energpitiatives
reduced peakamandby 170 MW, savedr01 GWhof energy,anddecrease carbon emissions kyore
than 1,900,00@0ns** CEl includedL | P Sdlas Pioneer Program, whidiffers rebates for endse
solarPV system projectsFrom its inception in 1999 through ZR)@nore than 650 customers installed
photovoltaic systems through participatiorLin P /ASdlas Pioneer Programwhich has resulted in a
cumulativeannual energgavingsof 12,351MWh.

Funding for LI PAO® s increasee Weroenteom $& nollgpn imimesntivesmder its
Solar Pioneer program in 2008 to $1ilion in 2009. In addition, LIPAexpanded gsolarinitiatives
through the creation of a néSolarEntrepreneuprogram for businessunicipal and educationaolar
installations with capacities of to 100 kW.LIPA also provides technical assistance to commercial and
industrial cusbmers for small wind generation projects, including wind resource information, siting
requirements, and energy estimates. LIPA provides net metering for both solar and wind projects.

Electric Generation

Since 2006, LIPA has issued several requests faogads (RFPs) dealing with the largeale purchase

of renewable energy generation and generation crddit®ctober 2007L.IPA issued an RFP for the
acquisition of a tetyear supply of renewable energy and renewable energy credits (RBEEs)ddition,

LIPA is collaboratingvith Con EdisonNYPA, NYSERDA, the New York City Economic Development
Corporation, the Metropolitan Transportation Authority, and the Port Authority of New York and New
Jerseyin evaluatinga propose®50 MW projectcalled the New ¥rk City Offshore Wind Collaborative,

which will be locatechpproximately 13 miles off the RockawBgninsuladn the Atlantic Oceaff The

feasibility assessment of the project includes identification of suitable locations, available wind resources,
costsand financing options, market benefits, and improvements to transmission bottlenecks through the
supply of this potential source of clean renewable energy.

As discussed in the Complimentary Policies section, LIPA is in the process of entering into a power
purchase agreement (PP#@)procurethe full output (energy andEGs) of upto 50 MW fromsolarPV
generating systems.

Voluntary Green Power Market

The voluntary green power markeglies on retail customers opting to purchase prenpticed

renewable energl Although green power is an undifferentiated commodity that cannot be specifically
delivered to the customer site, lesgrving entities must guaraete contractually identify the source of
the purchased amount of green power from renewable energy provitherse purchases are verified by

“3LIPA. Draft Electric Resource Plan 20092018. 2009.
http://www.lipower.org/pdfs/company/projects/energyplan09/energyplan09.pdf

4 RECs are premium payments paid above energy commoditytbasise typicallypackaged in certificates representing one
MWh of electricity generated by renewable souraesl sold bundled with or unbundled from the actual electricity generated.

%5 The Long IslaneNew York City Offshore Wind Collaborative issued a Request for Irdtion (RFI) on June 30, 2009 and
plans toissue an RFRoward the end of 2009.

46 DPS estimates that, since deregulation, more than 60y3@6mersiavepurchasdgreen power.
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the Department of Public Service and are reflected iEktivronmental Disclosure label produced for
each retdisupplier. The RPS anticipates that green power retail customers in New York will help to meet
4 percent of the RPS policy goal by 20&8dthe RPS Programsupports this expectatidhrough

measur es

will be available for voluntary salds.

such as cappi n gvdableRECssotthat 8 rerpamingperaerit

Transactions inefuntary markets deal primarily iRECs which argpremium payments paid above
energy commodity costfRECs are typically packaged in certificates représg 1 MWh of electricity
generated by renewable sources

New York Power Authority (NYPA)

NYPAOS

renewabl e energy

pr ogr amscustamprtedr t wh ol
technologiesso the ontributions made biM Y P Adperations angrograms are reflected within several
categorie®f the RPS, includinghe baseline, purchases on behalf of State entities for EGatdthe
voluntary market.Table7 shows the capacity and generation of fuel cells that ogenateg ADGas

well as solaPV systemssupported bNYPA from 2002through 2007.

Table 7. 2002 i 2007 NYPA Customer-Sited Capacity and Generation®

CAPACITY GENERATION
Anaerobic Digester PV Total Anaerobic Digester PV Total
Gas Fuel Cells Systems| Capacity Gas Fuel Cells Systems| Generation

Year (kW) (kwdc) (kW) (MWh) (MWh) (MWh)
2002 200 474.5 674.5 1,107 360 1,467
2003 800 474.5 1274.5 1,318 234 1,552
2004 1,200 474.5 1674.5 5,560 211 5,771
2005 1,800 474.5 2274.5 6,928 276 7,204
2006 1,800 474.5 2274.5 4,662 219 4,881
2007 1,800 474.5 2274.5 4,642 195 4,837

Source: NYPANew Technology Progran2009.http://www.nypa.gov/services/solarprojects.htm

NYPA also suppodd renewable energy efforts by purchaskifCs Asshownin Table8, RECswere
purchased on behalf of NYPA custompr®r to 2008when NYPA began purchasimngnd generation.

" The capping of bids at 95 percent was instituted for the second and third Main Tier solicitations.

“8 This table only includes nine ADG fuel cell projects that are owned by NYPA and fiveRslimstallations that are
monitored by NYPA. Data for other NPA-funded ADG fuel cell and sold?V projects are not available.
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Table 8. 200571 2015 Annual NYPA Renewable Purchases of Wind Generation and RECs

Wind Purchases Renewable Energy Credit Purchases
Year (MWh) (MWh) Total
2005 N/A 30,175 30,175
2006 N/A 64,025 64,025
2007 N/A 65,221 65,221
2008 93,294 39,098 132,392
2009 142,893 42,808 185,701
2010 142,893 92,049 234,942
2017 2015 181,404 N/A 181,404
Notes: Data for 2008 - 2015 represent estimates. N/A indicates "not applicable".

Source: NYPA. 2008.

In April 2009, NYPA released a Request for Expressions of Interest (RFEI) for the development of
offshore wind projects in the Great Lak@sThis publicprivate initiative, known as the Great Lakes
Offshore Wind Project, aims t@ltect a wide range of information that will serve as the basis for the
possible installation of privat@dustry wind projects totaling at least 120 MW. NYPA aldeased an
RFPin April 2009, to be completed in parallel to the RREhjch will examine technical issues related to
the viability of
Energy Task Force, which called for a commitment to address local wind project siting and permitting
issues as ell as an evaluation of transmission and infrastrudioni¢ations. As discussed in the
Complementary Policieand Activitiessection, NYPA issued a Request for Expressions of Interest in
April 2009 that would include the installation of up to100 MW ahsPV systems to produce electrigity
which NYPA would purchase through a PPA

2.2 Complementary Public Policies and Activities

of fshore wind projects.

NYPAOGS

In addition to the RP®olicy goal there areseveral complementary policies and activitlest promote
renewable energyncluding:

PlaNYC

Clean energy sector investments

Regional Greenhouse Gas Initiative (RGGI)
Power Purchase Agreements
Low Carbon Fuel Standard (LCFS)

Renewable Energy Cradi
Private investments and publitcentives
Federal policies that promotenrewablesnergy

49 NYPA. Offshore Wind Power Initiative Proposed for Great Lal2809 http://www.nyma.gov/press/2009/090422a.htm

S0 NYPA. Request for Expressions of Interest to Support the Preparation of a Request for Proposals for a 100 MW Solar Power
Initiative in New York Stat€009.http://www.nym.gov/100mwsolarrfei.htm
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2.2.1 Clean Energy Sector Investments

New York is taking steps to ensure that the State
economic activityThe gr owt h of the Stateds c | aportunitkesaferr gy s e
skilled workers and for training new workers for these areas of job growth.

Workforce Training

The need for skilled workers in the renewable energy and energy efficiency sectors is crucial for the
success of t he Satiwedaadtse leeetaging of privatessecpnjinvastménts.

Companies establishing or expanding operations in the State require access to qualified labor pools and
training programs for workers witechnologyspecific knowledge anskills at all stages dhe product

value chain.These stages include labor pools for higindined scientists and engineers, as well as those
who design manufacture, |, distribute analye install,operag, and mairdin the new, innovative
technologies that are the cleamergy economyCollectively, this labor pool is essential to support
innovative, largescale manufacturing facilities that will produce current and subsequent generations of
clean energy products.

NYSERDA, in partnership with the State University of Néark (SUNY), City University of New York
(CUNY), Boards of Cooperative Education Services (BOCES), Association for Energy Affordability,
unions, and trade associations, has established a network of renewable energy and energy efficiency
training programs.This workforce development initiativestablished in 2008as two main
components.The first is a Center for Energy Efficiency and Building Sciences training program which
provides building science instruction to technicians, architects, engineasthendbuilding professionals.
The second component, SUNYGREENSNY, is focused on the development of clean energy workforce
training programs in the technology areas of wholesale and cussitewind, solaPV, solarthermal,

and geothermal systems astitutions across the StatslY SERDA6s net wor k of 32 <cl e
centers have trained 9,600 people in energy efficiency and 2,500 individuals in solar and small wind
installation, and the centers have the capacity to train an additional 7 @0€rgy efficiency and 5,000

in renewable energy over the next two y&arsunding for workforce development efforts including

green building design has been awarded under EEPS.

Workforce training programs at tiNew York StateDepartment of LaboNYSDOL) and the Division of
Housing and Community Renewal are integral components of the above activitedYSDOL has
taken arinventory of existing workforce training programsh@lp identify how thexisting resources
can beused in the most optimal maer>® Further, Empire State Development collaborates with the
NYSDOL in providing new or expanding businesses with incentives and assistance for workforce
development.

51 Governor David A. PatersoBold Steps to the New Economy: A Jobs Plan for the People of Nev20@®k
http://www.state.ny.us/governor//press/pdf/pré&98091.pdf

%2pSsC.Case 0M-0548: Proceeding on Motion of the Commission Regarding an Energy Efficiency Portfolio Standard, Order
Authorizing Workforce Development Initiativéssued ordune 22, 2009.
http://www.dps.state.ny.us/07M0548/ORDER_AUTHORIZING_WORKFORCE_DEVELOPMENT_INITIATIVE_-B#ie
2009.pdf

¥NYSDOL. New YorkSt at e & s €lndustryr LaBam Markgt and Workforce Intelligen2€09.
http://www.labor.state.ny.us/workforcenypartners/PDFs/NY S%20Clean#e20i#2020Jobs%20Report%20FINAL %2008

09.pdt
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Research and Development (R&D)

As detailed in the Economic Development Issue Brief, New York will continue its commitment to

renewable R&D, whiclis acritical componento achievng a clean energgconomy NYSERDA'sR&D
Programhas supportethe development andommercialization of inovative energy and environmental
products, technologies, and processase 1975.The New York State Foundation for Science,

Technology and Innovation (NYSTAR) also supports technology development and commercialization

with particular focusontheassim nce t hat New Yorkés coll eges and u
sector companies in the clean energy sedtor.example, the Center for Advanced Technology (CAT) in
Future Energy Systems at Rensselaer Polytechnic Institute conducts R&D on ngnsgasms and

energy efficiency, including solRV systems, fuel cells, cellulosic ethanol, smart lighting, and advanced
materials Another example is th&dvanced Energy Center tiite State University of New York &tony

Brook, whichis working with dher universities around the State to provide a comprehensive set of

services to various business sectors active in Smart Grid technology development and deployment. These
services include assistance with research and development needs as well ag@amadier for

validation and verification of product functions and capabilities

RGGIfunding enables the State to expandgitpport of advanced research centerdclean energy

industrial developmentncluding investments in advanced renewable tddgies> New York will also

leverage federahmerican Recovery and Reinvestment ASRRA) funding, which provides $2.5 billion

in nationwide funding for applied research, development, demonstration and deployment activities,
including $800 million forbkd mass projects and $400 million for ge
of this funding will be based on competitive gratitsn April 2009,the White House announced thiag

U.S. Department of EnergpQE) will utilize ARRA funding to help suppo#6 new Energy Frontier

Research Centers (EFRC3)Fi ve of New Yorkoés resefandiagh i nsti tut i
Brookhaven Laboratory, Columbia University, Cornell University, General Electric Global Research, and
State University of New York at Stony BikoEFRC projects will include researoh the use of

electrodes in solaPV, fuel cells, and batteries.

Business Incubators

N Y S E R DR&D program has designéuitiativesto create an entrepreneurial climate for renewable
and cl ean oy shatnwid selp thénsgroa quickly from technology clusters to-fldbged
companies that relocate to or remain in New Ydrke goalof the initiative includeedudng the

barriers to entry for renewable and clean energy technology businessstaad invesingin a
technicallytalented workforce and technologibsit wouldenabek startupsto build entrepreneurial
growth companiesThis support provides access to nearly all of the resourcagital, technology,
mentoring, and customersneededd build a successful new busine$s.2009, NYSERDAhas
partneredwvith four successful business incubators to expand their portfolio of services to iadieds
energy technology focus: the University at Buffalo, Rochester Institute of TechnBlalgtechnic
Institute ofNew York University inBrooklyn, and the Tech Garden sponsored by the Syracuse Regional
Chamber of Commercelhese activities, when coupled with a portfolio of programs in product

54 NYSERDA. Operating Plan for Investments in New York under the B@get Trading Program and the G@llowance
Auction Program2009 http://www.nyserda.org/RGGI/Files/Final%20202011%20RGG1%200perating%20Plan.pdf

% NYSERDA. Federal Economic Recovery Funding for Energy Efficiency and Renewable Energy P&fje6éts
http://www.nyserda.org/pdfs/EconomicStimulusFunding.pdf

6 DOE. Energy Frontier Research Center (EFRC) Awa2{309 http://www.er.doe.gov/bes/efrc.html
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development and business innovation, are expectestablishalong-lasting capacity itNew York to
nurture the success and expansion of estdge clean energy companies.

Manufacturing Sector

To support New Yor kés cl eigsting mamifaatugng seetehould bemy , t he S
expanded to includéhe production of advanced enetgghnologies and their component parts.

Developing a new business attraction strategy to build capacity in advanced energy technology

manufacturing should be a priority for econom@velopment programs offered by the State, its

authorities, and utilities.

New York could strengthen the supply chain for renewable energy technaodiésveragen-state
compani es 6 knowl myengaraging its exésting reanufaeturingealistribution bases

to expand their existing product lifé include renewable energglated equipment, such as the
smaller components of wind turbin&sA recent study by the Blu&reen Alliance and the Renewable
Energy Policy Project estimated that74éxisting companies in New York are active in industrial sectors
that could also supply the components needed to achieve a 15 percent reduction in greenhouse gas
emissions? A potential expansion challenge is the additional capital investnesmtedo find new
facilities suitable for manufacturing renewable enamggted technologies or to upgrade current facilities

to produce the new product lines.

InadditionNYSERDAO&s Renewabl e, Clean Energy and Energy
Incentive prgram provides up to $1.5 millicof financial assistangeer projecfor thedevelopnentof

facilities thatmanufacture renewable, cleanergy, and energgfficient products in New YorkThis

program not only seeks pyomote thegrowth of renewable andlean energy companies, but also to

provide New York slectricity consumers with greater access to these products.

2.2.2 Regional Greenhouse Gas Initiative (RGGI)

RGGI is the nat i on dasedfeffort t® teduceamiskians of grgenhousagades t

time. Under RGGI, New York, along with nine Northeastern and-Mi@ntic States, haglaced a cap

on CO, emissions from electricity generatorSO, emission allowances are sold to fossil fuel generators

in quarterly auctionsTo the degree thatétrequirement to purchase C&lowances increases the

market clearing price for wholesale electricity, RGGI is expectedaierenewable electric generation

more competitivavith fossiHfueled generationNew Yor kds annu alappexmatlyi ons b u
60 million allowances will be auctioned periodically and auction proceeds will be used to further energy
efficiency, renewable energy and carbon abatement pro§fams.

>'Summit Blue Consulting, LL@prepared for NYSERDANew York Renewable Portfolio Standard Markeh@itions
Assessment Final RepoP009 http://www.nyserda.org/Energy Information/Matke?0Conditions%20Final%20Report.pdf

%8 Each wind turbine is made up of roughly 20 major componentsile the larger parts of the turbines are typically assembled

close to the end market, themponents are often maasfured farther away. hE componentare often manufactured as an

addon to an existing manuf act ur e+ldne preducofar a metv cqranyrSeerzinger&t her t han
and M. SvrcekWind Turbine Development: Lation of Manufacturing ActivityTechnical Report fothe Renewable Energy

Policy Project 2004.http://www.repp.org/articles/static/1/binaries/WindLocator.pdf

%9 Blue Green AlliancéTechnical Report for the Renewable Energy Polimjeet) Ne w Y ooadktdBEnerdy Independence,
Summarnyof Findings: New York2007.

%0 NYSERDA. Operating Plan for Investments in New York under the B@get Trading Program and the G@llowance
Auction Program2009
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Under the RGGI program rule, fosfileled generators that are subject & ¢arbon dioxide emission cap

can purchase carbon offset credits from agricultural anaerobic digester and landfill projects that produce
electricity through the combustion of methardws, RGGI offers a revenue stream for anaerobic
digesters and landfiprojects, but only if these projects are not simultaneously participating in the RPS
program.

RGGI provides an additional benefit enewableslectricity generators thare not participating in the
RPS program These facilities have the ability to alaicredit for reducing COemissions through the
retirement of C@allowances.TheNew York StateDepartment of Environmental Conservation (DEC)
has created woluntary renewablenergy market setside account from which allowances will be retired
upon reguest from disponsor for a voluntary renewable energy purch¥sén this way, a renewable
electricity generator can become a sponsor and take credit for the retirement of allowances.

2.2.3 Power Purchase Agreements (PPAS)

Powerpurchase agreemerdarecontrads between energy provideand utilitesthat specif the terms and
conditions under which electricity will be generated and purchasacbquires the energy provider to

supply electricity at a specified price for the life of the agreemienfpril 2009, LIPA issued an RFP

calling for 50 MW of solar energy to be generated on Long Island by one or more developers and
purchased by LIPA through a PPALIPA anticipates that the sol@V arrays will be installed at school
buildings, on commercial and muipal rooftops, along parking lots, atop landfills, and at brownfield

sites. The same month that LIPA issued its RFP, NYPA issued a Request for Expressions of Interest that
would include the installation of up t0100 MW of seRV systems to produce eldctty which NYPA

would purchase througha PBASi mi | ar to LI-PX6snboi BMWi se|l aNYPAds
would be sited at schools, municipal and commercial buildings, and otheo@tatd locations

throughout New York.These installations wilhclude both rooimounted and grounthountedsolarPV

arrays.

Both of these PPAs will foster the developmergalfrPV technologies, create clean energy jobs, and
diversify the Statebs energy portfolioOmhile si mu
completed, the 150 MW of soi&®V installationscould position New York as the state with the seeond

highest istalled solaPV capacity. These PPAsare consistent with a recommendatiorRBnewable

Energy Task Forceecommendation to increaseh e St aRVedpacity$ o | ar

51 Ed Holt & Associates, INcRGG| State Sefside Provisions for Voluntary Renewable Engi@saft). 2008
http://www.epa.gov/grnpower/documents/events/rggi_status_table.pdf

52 LIPA. Governor Paterson Annouoas Planfor St at eds Lar ges2008Sol ar Energy Project
http://www.lipower.org/newscenter/pr/2008/042208 gov.html

53 NYPA. Request for Expressions of Interest to SupporPtieparation of a Request for Proposals for a 100 MW Solar Power
Initiative in New York Stat€009.http://www.nypa.gov/100mwsSolarRFEI.htm

54 Renewable Energy Task For@808.
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2.2.4 Low Carbon Fuel Standard (LCFS)

In December 2008, New York and tetiher Northeast and idl-Atlantic States committed to
cooperatively analyze lowarbon fuel supply options and develop a framework for a regional LCFS; a
Memorandum of Understanding is expected by the end of £009.

It is anticipatedhatthis figreenhouse gas standard for tramigtion fuel® couldspark research in
alternatives to oil and deice greenhouse gas emissiofle LCFS would encouragew carbonfuels

and could work in concert with renewable fuel standards and programs, as many renewable fuels have
lower total fuelcycle carbonintensitiesthanconventionafjasoline and diesel fuelsikewise, a carbon

based standard would complemaménewable fuel initiative as some renewable pathwaysare
greenhouse gas intensive, which is not reflected in the markefprice.

2.2.5 PlaNYC

The City of New York undertook several initiatives to promote the use of solar energy in 2008 as part of
PlaNYC.®" Measures included working with the State Legislature and the PSC to reduce barriers to
implementation osolarPV improvements by increasing the amount of excess power that can be sold to
the gridto 2 MW, and extending nehetering to include systems installed on commercial buildings.

New York City also released an RFP for a solar developer to purchase, instalgralvoperat2 MW of

solar capacity at multiple locations in exchange for a-tengn power purchase agreement with @itg.

In addition,theNew York City Property Tax Abatement law was enacted in 2008 to allopertytax
abatements fasolarPV sygems on all but utilityowned real propertyln the coming years, PlaNYC

calls for anexparsion ofmethane recovery from wastewater treatment plant anaefigieistersand

landfills.

2.2.6 Renewable Energy Credits (RECs)

Renewable Energy Creditspresent theam-electricity attributes associated with the generatioh of
MWh of energy from renewable resources, including the avoidedNB0), and CQ emissions that are
produced through the use of fossil fueBince each MWh supplied by renewable resources esdhe
need for an additional MWh produced from conventional fdaglled generators, a REC represents the
environmental benefits of this displacement.

RECs can be Abundledd with commodity electricity
Aumbdd eddo from the underlying el ectrlftoeiphysicaland sol d
electricity and RECs are unbundled and sold to separate buyers, the REC conveys the attributes of the
renewable energy, not the commaodity electricity itselibundling commodity energyom the energy

attributes to create tradable instrumemsvides flexibility and market opportunities to renewable

generators and marketers.

8 Multi-StateLow Carbon fael StandardNortheast/MidAtlantic States Low Carbon Fuel Standard Progr&ignedDecember
31, 2008.

% For example, for corderived ethanol production plants that are dependent on coal as an input energy sourcedhe well
wheels greenh@e gas interity (gCO2 per MMBt) can exceed that of gasoline. Wang, M., M. Wu, etig Cycle Energand
Greenhouse Gas Emission Impaat®ifferent Corn Ethanol Plant TypeEnvironmental Research Letters 2, no. 2: 024001.
2007. http://www.iop.org/EJ/article/1748326/2/2/024001/erl7_2_024001.html

57 PlaNYCwas instituted by New York City Mayor Michael Bloomberg in 2007. New York @it@reener, Greater New York
(PlaNYC) 2007 .http://www.nyc.gov/html/planyc2030/html/home/home.shtml
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It can be difficult to distinguish RECs from other green power offeriegsecially when they are

supplied by renewable resources located within the same region in which they are nfarkaged.
development of a system to create and track REC transactions would allow renewable generators to sell
the environmental attributesofh ei r ener gy to those who value it,
of benefits, and would bring certainty to the market, as buyers would gain confidence as to the legitimacy
of the product? Staff at NYSERDA, DPS and the NYISO are working to exgedévelopment of an

electric generation tracking system contrakh electronicREC trading bulletin board will be developed

and administered by the vendor winning the tracking system contract, allowing for credits to be sold

within New York and as a fuiiigje product in the emerging REC marketplace.

2.2.7 Private Investments and Public Incentives

As discussed in thEnergy Costs and Economic Development Issue BYliefv York policy makers have
long recognized that publincentivesare needed to advance, impepand mainstream innovative
renewable energy technologids. addition to exempting residential solar thermal and ge\asystems
from sales tax’ New Yorkprovides incentives for these systems with personal income tax credits. This
tax credit is equialent to 25 percent for solar systems and is capp®8l@d0 forthe system cost The
Statealso has @ersonal incomeax credit for the residential use of BioHgate., hating oil that

contains biofuel* The tax credit iquivalent tab0.01/gallon for each percent of biodieart is

provided up to the first 20 percent of biodiesel that is blended with conventional fuel and thus the tax
credit is capped at $0.20/gallon. This tax credit encourages the use of biodiesdiaghichsulfty and
burns cleaner and more efficiently than petroldaased oil Biodiesel can also be an importansiate
resource as New Yoiik the largest consumer of oil for heating in the couatrgmost biediesel is
soybearbased, which is a plentiful crap New York (growers produce over 5 million bushels of
soybeangeryear on about 144,000 acres)

New York also incentivizes renewable energy technologies by investing public funds in renewable energy
projects. Public investments can leverage significantate investment and reduce the risk associated

with making substantial new private investmenite Renewable Energy Task Force recommended the
continuation of public investment strategies that reward performance and innovation in order to provide a
long-term stable environment for commercial investment in renewable energy and, ultipatelgte
thereplacenent ofpublic investmentsvith private ones

For example, the SBftinded the initial investments in largeale commercial wind projects by

providing funding for wind prospecting studies and making contributions toward the construction of pilot
facilities. As therenewable energymarket has matureshd the cost of wind projects has decreased

public investmets through the RPS program have shiftetn wind projectdo the purchase of

renewable attributes associated with the production of wholesale energy delivered into the New York
grid. Incentives such as the federal production tax credit affect the falas&ility of new investments

in large wind farms.Sales and income tax incentives, subsidized loans, and rebates vastly improve the
affordability of enduse products for a larger custorbase. The Commission on State Asset

Maximization released itsrfal report in June 2009 recommending sustainable energy asset

%8 Bird, Lori et al. NREL/TR670-42502:Green Power Marketing in the United States: A Status Report (Tenth F0ayY.
% Renewable Energy Task Force. 2008.

®The exemption applies to both purchase and installation costs. It does not apply to solar thermal pool systems or other like
applications.NY CLS Tax, Article 28 § 1115 (ee)

"'NY CLS Tax, Article 22 § 606 (mm)
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maximization’® This Commission recommended that the State should assess potential for siting
renewable energy projects, includiogshoreandoffshorewind, solar, geothermal, and hydropower o

those Stat®wned lands and waterways where such development would not require a constitutional
amendment. In addition, the State should develop a process for installing renewable energy technologies
on State facilities, particularly those that are gpéntensive, and have open space and/or compatible
roofing.

2.2.8 Federal Policies that Promote Renewable Energy

According to the UB. EnergylnformationAdministration (EIA) in 2007the federal government

provided $3.97 billion in tax expenditures to support renewable enehigh madeup approximately 81
percenbf all federal support for renewabl€ In total, the federal government provided $4.875 billion in
supportfor all renevableenergy projectswhichconstituted9 percentof all federal energfundingfor

that yearand included tax expenditures, R&D, and federal electricity support

The two majotypesof federalfinancial supportor wind energy that comieom the federagjovernment
include the Production Tax Credit (PTC) and accelerated deprediatinrgh theModified Accelerated
Cost Recovery Syste(MACRS). The PTC provides for a $19 peWh tax credit whichwhen
monetized, for example, at a Bbrcentmarginal taxoracket is worth $6.65 peMWh. Under MACRS
for wind, the qualified cost basis of the equipment is depreciated over a five year period, with
approximately 5@ercentof cost expensed out two years after installation.

The Energy Independence and Secukity of 2007 (EISA)created a number of new programs to fund
and increase the use of renewable fuBlkSA accelerated the schedule for effectuating the Renewable
Fuel StandardRFS)first enacted in the Energy Policy Act of 200Bhe RFShow mandates the sale of
ninebillion gallons of renewable fuels in 2008 and 36 billion gallons of renewable fuels in 2022, 21
billion gallons of which must be cellulosic ethanol or other advanced biofuels.

The American Recovery aReinvestment Act of 2D, like EISA, also provides funding for energy

efficiency and renewable energy projects, includingiom renewable energy technology that generates

electricity for government buildings and renewable energy capital prdfextexample, ARRA provides

$2.5 billion in nationwide competitive grants for applied research, development, demonstration, and
deployment activities, including $800 million for biomass projects and $400 million for geothermal
projects; New Yorkodés shartwvegwanttfT be based on award

Potential national renewable energy portfolio standeadoon cagandtrade and climate change
legislation couldorovidefurther supporfor renewable energy development in New Yorladdition to
the policies mentioned abave

2 Commission on State Asset Maximizatidwew York State Commission on State Asset Maximization Final R2p0St
http://nysamcommission.org/pdf/SAM_FINAL REPORT.pdf

"3EIA. Federal Financial hterventions andubsidies in Energy MarkefBable ESL. 2007.
http://www.eia.doe.gov/oiaf/servicerpt/subsidy2/pdf/execsum.pdf

" These efforts could also be funded underState Energy Prograand theEnergy Efficiency and Conservation Block Grants
For these programs, New Yorkds estimated share is approxi mat
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3 Renewable Energy Resources

3.1 Hydropower

3.1.1 Hydropower Use and Electricity Generation

Conventional Hydropower and Pumped Storage

Conventionahydropower generation majse a dam to store river water in a reservoir whidten
releasedactivates a generator to produce electrjotyit mayuse rurof-river facilities where an
elevation drop produceseetricity without a reservoire.g.,Niagara Falls Outputfrom run-of-river
facilities is less predictable thamtput fromfacilities usingdams’> As of March 209, New Yorkhad
338 conventional hydropower facilitié.

Pumped storage plants are used to store energy to help meet peak electriddiésadacilities use

electricity generated from traditional base load sources to pump water upward to a reservoir during off

peak hours, and they release the stored watmotiuce electricity during times of peak demahd.

Because energy from pumped storage plants is available during the peak hours, these plants offer
considerable value as reserve capaditihile these plants are net users of electricity, they contribute t
reducing the Statebs t @&¢dadiMarch 200, the Stdte hativopuinpedi ng el ec
storage facilitie$®

New York produces more hydroelectric power than any cthés east of the Rocky Mountain§able9
shows that New Yolks conventi onal hydr op chadeaicomhimed pumped st
hydroelectric generation capacity o756 MW in 2007.” Licensed tdNYPA, the top three facilities

represen80 percentof the totalcapacity: Mosediagaraat 2,687 MW, Blenheim- Gilboaat1,077 MW,

and the St. Lawrence=DR at848MW. As detailed inTable2, conventional hydropower produced

25,253 GWh of electricity in 20Q0Tepresentind5 percenb f Ne w Y amnua@lectricity t a |

requirement.

S Optimal Energy Inc(prepared for NYSERDA)Energy Efficiency and Renewable Energy Resourcel@@vent Potential in
New York State2003 http://www.nyserda.org/sep/EE&ERpotentialVolumel.pdf

" NYISO. 2009 Load & Capacity Da#. 2009.
http://www.nyiso.com/public/webdocs/services/planning/planning_data_reference_documents/2009 LoadCapacityData PUBLI

C_Final.pdf
"7 Optimal Energy Inc2003

8 NYISO. 2009 Load & Capacity Das. 2009.

" Capacity values in this section represent the average of the summer and winter capacities.
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Table 9. Hydroelectric Units Operating in New York as of 2007

Capacity' | 2007 Capacity
Unit In-service Year | (MW) Factor (%)
Moses Niagara (includes Lewiston Pump Storage) 1961 2,687 56.4%
Bl enhei m(PimpGtoragb o a 1973 1,077 8.1%
St Lawrence ¥ FDR 1958 848 81.3%
Otherg (more than 330 units) 1902 to 2005 1,143 54.6%
Total 1902 to 2005 5,756 50.7%
Capacities are average of summer and winter ratings.
iothero hydroel e@lttods7MWini ts range from

Source: NYISO2008 Load & Capacity Data.2008.
http://www.nyiso.com/public/webdocs/services/planning/planning_data_reference_documents/2008_goldbook.pdf

Hydrokinetic Energy

Hydrokinetic systems generate electric power ffaeely flowing water. Unlike conventional
hydropowerfacilities, whichrequire either a dam or an elevation droproduce energyhydrokinetic
systems produce power when turbinespaeed below thev a t eurfécs in tidal flows, rivers, canal
systems, and wastewater treatment plawbile hydrokinetic energys yearsawayfrom full
optimiézlition80 the technology is actively supported t@gearchdevelopment, and demonstration
efforts.

3.1.2 Hydropower Technical/Practical Potential

Hydroelectric Energy

Table10shows thalNew York has theéechnical/practicabotential to ad®,527MW of hydropowerby

2022 an increase aipproximately 50 perceoterthe 2002 baseline level of 4,660 MWowever, the
combination of environmental, siting, financial, and regulatory barriers suggest that relatively little new
development is likely to occur aside fronticensing, repowering, and modernization of existing

facilities.

As of May 2009, the NYISO interconnection queue included three conventional hydropower projects
totaling 13.3 MW of capacityln addition, 28.6 MW of hydroelectric capacity, representing MIWVh of
annual generation, has been approved for funding through the Main Tier of thd Ré3®. projects
represent repowering and upgrades at existing facilities.

80E3, Inc. Energy and Environmental Servi¢esepared foNYSERDA). SustainableHydroelectric Energy NetworlSHEN:
DevelopingAn Integrated Regional 8tream Hydropower Systdfinal Report 2004.

81verdant Power is currently in the third and final phase of its Roosevelt Island Title Energy (RITE) Project, which aims to
install one MW of commerciallgeliverable hydrokinetic poweén the East River. Verdant anticipates that the RITE Project will
be completed by 2012.
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Table 10. New York Hydroelectric Technical/Practical Potential in 2022

Application Potential (MW) | Potential (GWh)
New production at new dams 1,079 5,501
New production at existing dams 754 2,477
Repowering, modernization, and upgrading 408 538
Expansion of production at existing hydropower stations 286 651
Total 2,527 9,167

Source: Optimal Energy Inc. (prepared for NYSERD&)ergy Efficiency and Renewable Energy Resource Develog

Potential in New York Stat€2003. Study excludes pumped storage as a renewable resource.

http://www.nyserda.org/sep/EE&ERpotentialVolumel.pdf

Hydrokinetic Energy

The hydrokinetic energiechnical/practicgbotential in New York is estimated to bpproximatelyl,000
MW by 2025% In order to complete a hydrokinetic project, a deper must first obtain a preliminary

permit from the Federal Energy Regulatory Commission (FERC), which allows the developer to study the
feasibility of a hydrokinetic project at an identified sitence the feasibility of the project has been

assessedhe developer then applies for a license to construct and operate a hydrokinetic facility.

As of April 2009, there were nine proposed hydrekin projects in New Yorkvaterways that had been
issued preliminary permits by FER&including two in the EastiRer®* The proposed installed capacity
of these projects totaled more than 650 MWiere are currently no hydrokinetic projects in the State that

have been granted a FERC license.

3.2 Wind Energy

3.2.1 Wind Use and Electric Generation

Central Electric Generation

The State rankseventhin the nation in terms of existing wind capacity and fifteenth in potential wind

capacity® Largescale wind capacity in New York is projected to reaehrly 1,300 MWby the end of
2009, up from just 48 MW in 2001As of June 2009New York had791installed wind turbines with a
total capacity 0ofl260.8MW and anothet 4 turbines under construction, which are expected to add

another21.0MW of capacity?®

82E3, Inc.2004.

8 Projects are required to obtain preliminary FERC permits to do feasibility studies and demonstrations and FERC licenses prior

to the constructio of commercial facilities.

%verdant Powerds demonstration
http://www.verdantpower.com/whdatitiative

project

8 The American Wind Energy Associati@stimates that New York has a potential capacity@8T MW.
8 American Wind Energy Associatiol.S. Wind Energy ProjecisNew York 2009.

wEhe RITEP®jec009. e d
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Customer-Sited Electric Generation

Compared with central electric generatismaliscale customesited wind generation has experienced
modest growth in New YorkAs reported by DPS, 216 kW of neteteredcustomersited wind

generation wamstalledin New York betweer2001and 2@6, representing approximatelypercentof
thetotal installed netnetereccustomessitedrenewable electric systems in tBgate As of June 2008,
NYSERDA hadsupported the installation of 31 kW of small wind turbine systems at 34 project sites.
The growth in customesited wind turbine installatiois supported by lih-statewind turbine

installers®’

3.2.2 Wind Energy Technical/Practical Potential

As shown inTablell, the RPSViain TierCost Studya s sessed New Yorkds onshore
resources and determined thah e  Satind poterdial stood at 827 MW by 2015% Given the

differential betwer wind energy costs and the corresponding wholesale regbows inFigure?2, it is

expected that wind energy widbntinue to beignificanty develodunder the RPSThis development

will represent substantial growth in wind energy production within the Statedsang on the order of

30 percent of New Yorko6s technical/practical wind

Table 11. Wind Technical/Practical Potential in New York by 2015

Onshore Wind Potential Offshore Wind Potential
(MW) (Mw)
Medium Wind
Small Wind Projects Projects Large Wind Projects Total Potential
(<20 MW) (100 MW) (>100 MW) Great Lakes & Long Island (MW)
512 597 6,884 534 8,527

Source: La Capra Associates and Sustainable Energy Advantage\NewCYork Renewable Portfolio Standard Cost Study Update: Main Ti
Target and Resource2008.

Reliability and Capacity Factors

Du e t o varabilitydwing powercreates challenges for reliable grid operatidmmsveverwind

plants can be assigned capacity values because they increase the overall statistical probability that a utility
system will be able to meet demand requirem&n@n the basis of a compreheresiassessment of the

impacts of integrating wind energy into the bulk power system, it was determined tbap#uiy

contribution of an oshore wind plant to the reliability of the New York system at time of peak demand
wasapproximatelyl0 percentof its rated plant capacity; an sffore plant would be expected to

8 Installers eligible to participate in SYERDA® s Wi nd | nRowenNatunallyAll EligibleyWired imstallers 2009.
http://www.powernaturally.org/Programs/Wind/Installers_all.asp?i=8

8 KEMA Inc. (prepared for NYSERDA)New York Main Tr RPS: Impact and Process Evaluatiafng.
http://www.nyserda.org/Energy_Information/KEMA_RPSEvaluation%20MAR%2030_Final.pdf

8 The capacity value of addingrdnd plant to a utility system mpproximatelythe same as the wind plant's capacity factor
multiplied by its capacityThus, a 10@megawatt wind plant with a capacity factor of@Fcentwould be similar in capacity
value to a 38V\W conventional genereor. American Wind Energy Associatiowind Web Tutorialhttp://www.awea.org/faq/
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contributeapproximately85 to 40 percentof its rated capacity becausesifbre wind production is better
correlated with irregion peak demarid.

To integrate increasg levels of wind poweinto the transmission system without compromising

reliability, the NYISQinstituted one of the first stat-the-art wind forecasting systems in tbaited

Statedn 2008. Considered #est practicén the industrythe centralized system enables the 8®lto

better utilize and accommodate wiedergyby forecasting the availability and timing of wipdwered
generation.Operators can instantly adjust generation supplies to meet the demand for electricity in real
ti me as dat a ar e sfogeditiodal systeemdtHatybaldnece toad amnlgen& didn.

Wind generating stations are sometimes concentrated in a relatively small area to benefit from the wind
potential. However, the electric transmission capacity within this area may be insufficient to transfer all
the energy that could potentially be generated from these UOitits.phenomenon is often referred to as
Aibott | e drheeNYISO® iggurreatly concluding study to assess the impacts of higher penetration
of wind plants within the StateA draft of this study should be available in July 2@®@ will identify

issues that may be related to bottled wind energy.

Siting

New York does not have a permitting pessthat is tailored for different size wind projec8ecuring

siting permits and community approvals can prove costly anddimsuming because most towdwsnot

have knowledge of the economic aedhnical/practicaimplications of siting wind turbiree The 2008
Renewable Energy Task Force Repdentified the need to address local siting and permitting barriers

for small wind project$! In the absence of specific local ordinances, the local approval process for small
scale wind projects often def&ito the large scale wind reviewghich isa scale of reviewhatfar

exceed the requirements necessary for small wind turbifes.

The PSC regulates the siting of electric generating fiasiliith capacities 80 MW and greate? In

the absence opecific regulations, newvind construction, like new fossdiiliel powered generation, is

required taundergo a comprehensive SEQRview that addresses environmental impagts.address

special environmental concerns associated with wind projects, gquislétir preand posiconstruction

bird and bat surveys habeen issued by DE.The guidelines provide direction in assessing ongoing

and expected environmental impacts alsbprovide recommendations to the lead agency under SEQRA
regarding the conaiction and operation of wind faciltie® e pendi ng on a proj ect bs
and size, other permits may also apply, such as Tidal Wetlands P&meésywater Wetland Permits,
Construction Storm Water Permig;mdCoastal Erosion Control Permits

Siting offshore wind projects in New York presents additional challerigaderwater lands near shore
are under the jurisdiction of the Office of General SeriGssS) and the State has the authority to grant
leases for the use of underwater landsetad for offshore wind developmerit addition to theState

% GE Energy Consulting (prepared for NYSERDEJfects of Integrating Wind Power on Transmission System Planning,
Reliability andOperations 2005.http://www.nyserda.org/publications/wind_integration_report.pdf

%1 Renewable Energy Task Force. 2008.

92 Network for New Energy Choice$aking the Red Tapeutof Green Power2008.
http://www.newenergychoices.com/uploads/red Fegyepdf

% A Certificate of Public Convéence and Necessity from P$&requiredfor electric generating facilitidargerthan 80 MW

%4 DEC, Division of Fish, Wildlife and Marine Resourc&uidelines for Conducting Bird and Bat Studies at Commercial Wind
Energy Projects2009.http://www.dec.ny.gv/docs/wildlife_pdf/windguidelines.pdf
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permits and SEQRA review that are required for {aaged wind projects, offshore projects also require
approvals from federal regulatory and permitting agencies

3.3 Biomass Energy

Biomass and itderivative products, such as biogamnd liquid biofuelS? are organic, nofossil plant

materials initially produced through photosynthedibe sources of biomass are diverse and can include

wood and scrap forest materials, waste material from thetfgrand pulp and paper industries,
specialized energy crops, decomposed organic waste and the resulting methane stream, and liquid fuels

derived from corn, sugar cane, or soybearise uses of biomass are similarly broad and include direct

combustion tgrovide heat or generate electricity, the conversion of biomass into ethanol or biodiesel to
create liquid transportation fuel, and the use of methane gas generated in landfills as a primary fuel or for

electricity generationTablel2s h o ws

New Yor kods

and biofuel energy resources for 2001 through 2007.

Sincethepublication of the2002 State Energy Plaimterestird e vel opi ng
resources has moved from research and development efforts to mainstream government &iention.
many yeargprior to the 2002 tateEnergyPlan, NYSERDA conducted research to explore and develop
various biomass feedstocksdarelated technologieszrowing interest in biomass became apparent in

pri

mary

energy

use

New Yor kodés bi

2004 with the introduction of the RPS, which supported wholédala Tier biomass generation and
smallscaleCustomerSited Tier generation, chiefly witADG. In 2008, the Renewablenergy Task
ForceReportcalledfor the development of Biofuels Roadmapthe development of which will be
completed by late 2008. The BiofuelsRoadmap will be used to more accurately estis¢éew Y or k 6 s

indigenoushiomass technical/practicpbtentia) to understand the economic and environmental impacts

of biofuels, and to develop comprehensive biomass and biofuels policies.

Table 12. 2001-2007 New York Primary Energy Use from Biomass, Biogas, and Biofuel
Energy Resources

New York State Biomass, Biogas,

and Biofuel Energy Resources (TBtu)

Residential Commercial Industrial Transportation Electricity *
X N - N X Total Biomass,| Total State

Biomass’ Biomass’ ?é?;n?ni Biomass’ ?:.;g‘;:;c Biofuel ® Biomass (l;'izr;:;i (f;%ﬁ Biogas & Primary
Year (Wood) ey Wa?ste) (Beed) Waste) (Bl iect) Waste) Methane) Bt Energy
2001 55.1 9.7 2.5 17.2 0.6 0.4 5.0 10.7 2.0 103 4,069
2002 55.9 9.9 2.5 13.5 0.5 0.3 4.1 10.3 2.7 100 4,026
2003 58.9 10.3 2.4 13.4 0.5 1.9 4.1 10.2 2.6 104 4,187
2004 60.3 10.1 2.5 16.7 0.5 24.4 5.0 10.3 2.6 133 4,260
2005 66.2 10.1 2.6 16.4 0.5 27.1 572 10.9 2.6 142 4,212
2006 60.3 9.3 2.6 16.6 0.5 60.2 5.1 10.7 3.3 169 4,005
2007 67.7 9.7 2.4 16.9 0.5 80.3 4.8 10.4 3.6 196 4,129

Note: Assumes a rolling 3 year average NYS fossil fuel conversion factor for renewable electricity resources.
*Net-metered, customer-sited renewable electricity primary energy consumption increased from less than 0.1 TBTUs in 2001 to approximately 0.3 TBTUs in 2006. In 200
“2007 data was estimated based on U.S. growth rate from 2006 to 2007.

Source: EIAState Energy Data System: New York, 2001 - 2@009.http://www.eia.doe.gov/emeu/states/state.html?q_state_a=ny&q_state=NEW%20YORK

Source: NYSERDAP at t er ns

& Trends T New Yor K00ShtpAwew. Bysera.oggieneRyy_mforidtien/patterris®208%26tren2ig6202993-200

% Biogasis the gasified product of biomass or the methane produced from the anaerobic decomposition of biomass from sources
such as landfills, wastewater treatment plants, manure and other agricultural bypreshags, tseatment facilities, and food

and beverage processing, sales, and distribution facilities.

% Biofuels are liquids derived from biomass, through chemical, thermal, and biological prodegse®l and biodiesel are the

dominant biofuels currentlyailableand will be the focus of thisgsessmentBiofuels are typically blended with petroleum

productse.g.,ethanol with gasoline and biodiesel with diesgld used as transportation fuels.

%7 Renewable Energy Task Force. 2008.
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3.3.1 Biomass and Biogas Electricity Generation

Central Electric Generation

Forest product resourceach asvood can be used to generate electricity at dedicated biomass pdants th
use only biomass as fuel and alls@o-firing applications where the biomassused to supplement fossil
fuel useat modified fossil fuel plant¥. Table13lists the three central electric generation facilities in

New York thatcurrentlyuse wooebased products as a fuel souf@® MW total capacity)as well as the
onethatis under developmerft MW total capacity)

Table 13. Existing and Planned Wood-based Generation Plants in New York

Facility Capacity | Annual Output Description
(MW) (MWh)
Existing Facilities
Niagara Generation 26 180,500 |Cofiring coal and biomass
Chat