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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

In 2014, New York State (the State) launched Reforming the Energy Vision (REV), an energy
policy intended to transform the ways in which the State generates, distributes, and manages
energy, with the goal of developing an integrated energy network thdsas and combines the
benefits of a central grid with locally generated power. Energy storage plays a key role in
achieving these goals. On January 2, 2@E@;ernor Andrew M. Cuomo announced a new
initiative to deploy 1,500 megawatts (MW) of energy atgr by 2025 and employ 30,000 New
Yorkers to establish the State as a home for this rapidly expanding clean tech ihAastiayt of
this Energy Storage Deployment initiative, Governor Cuorsketd theNew York State
Department of Public Service (NYSDP&)dNew York State Energy Research and
Development Authority (NYSERDAWith the development of an Energy Storage Roadmap (the
Roadmap) to identify policies, regulations, and initiatives that will accelerate the growth of the
St at ebs ener tpyuchisve e 2025 goalnTahea ekaetmerRwdblic Service Law

(PSL) 8§74 further directs thblew York State Public Service Commissigime Commissiofto
establish a 2030 target for the installation of qualified energy storage systems and programs.

OnJune2l, 2018NYSERDAandNYSDPSf i | ed t he fANew York State Er
and NYSDPS/ NYSERDA Staff Recommendationso (the
supported policy, regulatory, and pmeagarna mmat i c
energy storagmstallmentgoalsand recommendations for the Commission to consider when

designing the energy storage deployment program per PSIB§¥adly, the recommendations

are separated into seven categories: (1) retail rate actions andadiithanagemeiurograms,

(2) investorowned utility roles and business magl€B) direct procurement, (4arket

acceleratiorbridge incentives, (5) crossutting actiongo reduce barriers ( 6) fAcl ean peak
actions, and (7) wholesale market actions. Rea d map speci fically suppor
initiative to deploy 1,500 MW of energy storage by 2025 and a secondary energy storage

deployment target for 2030 pursuant to PSL §74.

This Generic Environmental Impact Statement (GEIS), prepared pursuant tewhéoxk State
Environmental Quality Review Act (SEQRA), analyzes the potential environmental impacts
associated with the Roadmap. The Refiag the Energy Vision (REV) arfdlean Energy Fund
(CEF) programswhich have been previsly approved by the Commises, have directly or
indirectly supported energy storage technologies and deployment. Although the environmental
reviews for REV and the CEF did consider the impacts of energy storage, they did not
contemplate establishing a target for energy storageytepht. The Roadmap does consider

1 Governor Cuomo Unveils 20th Proposal of 2018 State of the State: New York's Clean Energy Jobs and Climate Agenda.
Accessed on April 27, 2018 at: https://www.governor.ny.gov/news/governor __-cuomo-unveils-20th-proposal-2018-state -
state -new-yorks-clean-energy-jobs-and-climate .
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EXECUTIVE SUMMARY

such a target which is intended to accelerate the growth of the energy storage mahebt
necessitates the development and consideration of this GEIS.

The Proposed Action under consideration is the implementatiore ¢tahdmap
recommendation$Vhile the Commission will determine the ultimate capacity target within the
context of the Roadmagcommendationdased on the available modelitigs GEIS considers

the impacts oénergy storage levels up to 3,633 MW of imemtal energy storage capacipar

certain components of the evaluatiand to reasonably capture the potential environmental
impacts of 1,500 MW to 3,633 MW of incremental energy storage capacity, this GEIS considers
one modeling scenario that yield§25MW of incremental storage capacity by 2030. This
scenario serves as an illustrative example of the full range of potential impacts associated with a
2030 target for energy storage deployment up to 3,600 MW of installed energy storage capacity.

The Conmissionmay identifya No Action alternative as the reasonable alternative to the

Proposed Action, wherethe energy storagdeployment progrartarget by the year 2038 0

MW. Under the No Action alternative, the State still expects to achie@elmEnergy Standard

(CES) mandate that 50 percent of all electricity consumed in New York State be supplied by

renewable resources by 2030 (Bteby 30 goglby employing a variety of resources, including

energy storage, although the amount of installed géocapacity is expected to be lower during

the period of analysis without the Roadmap. Under the No Action alternative, there could be

more, fewerand different potential impacts on the environment, depending on the other types of
resources that ultimatel woul d be used under the No Action &
goal.

The environmental setting of this GEIS includes the entire state of New York. Potential impacts

are assessed across three types of energy storage techriolwsgtesies, thenal storage and

flywheelsi and 11 resource areas, including: land use, water resources, physical geography,

climate and air quality, waste management, public health, community character, cultural and

historical resources, transportation and socioeconmsimurcesThe scope of the GEIS was

limited to those three types of energy storage technologies because they are commercially
availableandcost f f ecti ve, per the definition of dAqual.
PSL 874.The analysis of enkdnmental impacts is largely qualitative because the Roadmap is
technology agnostic. As a result, the exact mix and location of energy storage technologies that

will be implemented under the Roadmap is uncertain, although there is a general expectation tha

a greater amount of storage will likely be deployed in the more heavily populated downstate areas

in and around New York Citte ner gy st orageo6s flexibility in te
use applications, and in some cases mobility, further Goatgs projecting the likely types,

sizes, and application of energy storage into the future.

Given these circumstances, and consistent with SEQRA regulations, 6 New York Codes, Rules
and Regulations (NYCRR) 8617.10(a), this GEIS is broader and moreabtvam a siteor
projectspecific environmental impact statement (EIS), medtifies potential areas where
environmental impacts could be caused by the construction, opeeatibdisposal of energy

storage facilitiesOverall findings suggest thatlzerse direct environmental impacts of the
Roadmap are likely to be minimal and a variety of mitigation measures exist to minimize such
impacts. On a generic level, the potential for adverse environmental impacts includes: risk of soll
and groundwater coanination due to improper disposal of battexlated waste, and public

| ES2



EXECUTIVE SUMMARY

safety risks from the operation of batteries and flywheels. Measures to mitigate (i.e., minimize or
avoid) the potentially adverse environmental impacts that may result from grgzitsmaent of
energy storage, include:

1 Federal, state and local regulations, notably Resource Conservation and Recovery Act
(RCRA) regulations antlew York Department of Environmental Conservation
(NYSDEQC) Part 364;

1 Site-specific permitting regimes, sueéls the SEQR process, NYSDEC Commissioner
Policy 29 on Environmental Justice and Permitting-@9p, and Article 10 and Article
VII of the New York Public Service Law; and

1 Use of best management practices duringspegific design, planning, and siting
efforts.

If successfully implemented, the roadmap should result in positive environmental impacts due to
reductions in peak load demand during critical periods, increases in the overall efficiency of the
grid, and/or displacement (or accelerated displacéneé fossil fuetbased generation (e.g., by
allowing greater integration of renewable energy resources). Such outcomes will lead to an array
of public benefits, including economic, health and environmental benefits. Specifically, these
benefits may inclde:

1 Creation of approximately 30,000 hssociated with energy storage research and
development, development, manufacturing, installation and other support services;

1 Mitigation of the impacts of climate change frapproximately 2nillion metric tons of
avoided greenhouse géSHG) emissions; and

1 Improvement in public health from avoided emissions of criteria air pollutants, such as
nitrogen oxides (NOX), sulfur oxides (SOx) and particulate matter (PM2.5). To the extent
that these avoided air emissiorcgior from the displacement of peaker plants located in
Potential Environmental Justice Areas (PEJAS), the associated benefits may accrue to
these vulnerable communities.

This GEIS also considers the unavoidable impacts, irreversible and irretrievablaetommbof

resources, and effects on energy consumption of the Proposed Action. Since the GEIS does not
address siteor projectspecific actions, there are no unavoidable adverse impacts or irreversible

and irretrievable commitmesibf resources associatadth the Proposed Action. Any resulting

development of energy storage encouraged by the Proposed Action would consider site

projectspecific potential impacts during applicable federal and state approval processes.
Furthermore, while the Proposed A&cthhn may af fect the Stateds el ect
not expected to directly or indirectly affect the amount of electricity used in the State or the

amount of energy conserved in the State.

The Commission provided notice of completion and aecegat of the draft GEIS on June 25,
2018. The notice, available in DocKe3-E-0130and the Environmental Notice Bulletin
identified the type of EIS, the contact person, and locations of publaaijable copies of the
draft GEIS. The comment period weet to end Friday, July 27, 2018 and was subsequently
extended to August 10, 2018. No comments were submitted by interested parties, other
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organizations, or individuals on the draft GEIS. Revisions made to the draft GEIS were limited to
minor editorial chages addressing formatting and typographical errors, and text updates (such as
this paragraph) to prepare this final GEIS.
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1| SEQRA and Description of the Proposed Action

CHAPTER 1| SEQRA AND DESCRIPION OF THE PROPOSEBCTION

In 2014,New York State (the State) launched REV, an energy policy intended to transform the
waysin which the State generatebstributes, and manages energy, with the goal of developing
an integrated engy network that harnesses and combines the benefits of a central grid with
locally generated poweklore broadly, REV seeks to rethink two key principles that have
governed energy over the last hundred years: that demand is inelastic and that cemeatiped e
generation is the most economic approach for producing power due to economies dhscale.
2015 New York State Energy Plaihé¢ 2015 State Energy Plain combination with the reforms
called for in REV sets fortithree longterm energygoak, furher driving the transformation of
the Stateds energy system:

1 Generatb0 percentof h e  Setedricity fdam renewable resources by 2030;
1 Reduce greenhouse gas (GHG) emissions from 1990 levels by 40 percent by 2030; and

1 Increase statewide energy eiiacy by 600 trillion Btu compared to forecasted primary
energy use by 2030.

Energy storage will play a key role in achieving these goals. One of the key limitations of the

current electrical grid is the inability to store large amounts of electricitgthad then be used

to feasibly supplement load demand at different times. While energy commaodities like natural

gas, oil, and coal can be readily stored in large quantities, storage of electricity is relatively
expensive and complex. As aresult,intallay el ectri cal grid, electric
reserves of conventional generation to meet changes in demand (i.e., consumption) and maintain
equilibrium between supply and demand in the grid. Advances in energy storage technology,
however,wouldmii gate this | imitation of the Stateos
on renewable energy sources and improving efficiencies in energy distribution and management.

In response tthis critical system neethe need tereate jobs in researemd development, and
to further New York's climate and clean energy leadersiniplanuary 2, 201&overnor Andrew
M. Cuomoannounced a neimitiative to deploy 1,500 megawattglW) of energy storage by
2025 and employ 30,000 New Yorkers to establish New York as a home for this rapidly
expanding clean technology industrjs part of this Energy Storage Deployment initiative,
Governor Cuomaoaskedthe New York State Public Service @wmnission(the Commissionand
New York State Energy Research and Development Authority (NYSERtAXhe
development of aknergy Storage Roadméihe Roadmap) to identifgolicies, regulations, and

2 Governor Cuomo Unveils 20th Proposal of 2018 State of the State: New York's Clean Energy Jobs and Climate Agenda.
Accessed on April 27, 2018 at: https://www.governor.ny.gov/news/governor __-cuomo-unveils-20th-proposal-2018-state -
state -new-yorks-clean-energy-jobs-and-climate .
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1| SEQRA and Description of the Proposed Action

initiativesthat will accelerate the growth of the Statenergy storage markei achieve the 2025
goal and also establish a supplemental energy storage target for 2030.

The remainder of this chapter provides further background and context concerning the
development of &eneric Environmental Impa&tatemen{GEIS). Section 1.1describes the
purpose of New York'State Environmental Quality Review AGEQRA) and the requirement

to prepare &EISfor an action or plathat hasa statewide applicationSection 1.2andSection
1.3provide an overvievef the public need, purpose, and actions proposed under the Roadmap.
Section 1.4provides a summary of the public benefits anticipated from the successful
implementation of the Roadmap. This chapter cateduwith a brief overview afther energy
programghat are intertwined with the Roadmap.

COMPLIANCE WITH THE EW YORK STATE ENVIRONMENTAL QUALITY REVIEW ACT
New York's SEQRA, which is contained in Article 8 of the Environmental Conservation Law,
decl ares that it is the Statebs policy to:

O0X encoura@ productive and enjoyable harmony between man and his

environment; to promote efforts which will prevent or eliminate damage to the
environment and enhance human and community resources; and to enrich the
understanding of ecological systems, natural, hamaad community resources
AYLRNIFYyG (2 GKS LIS2LX S 2F GKS adl 6Sodé

The basic purpose tie SEQRA is to incorporate the consideration of environmental factors into
the existing planning, review, and decisimaking processes of State, regional, and local
government agencies at the earliest possible time. Consistent with thistimSEQRA

requires all State and local government agertoiemalyze and mitigate potentially significant
environmental impactghen deciding to approve or undertake an actioradcomplish this
overarching goal, agencies are required to assess the environmental significance of all actions
they have discretion to approve, fund, or directly undertake, unless exempt or excluded by the
SEQRA statte or regulationwhich may includelevelopment of an Environmental Impact
StatementElS).

Preparation of a Generic Environmental Impact Statement

When an EIS is required under SEQRA, that requirement may be satisfied by the preparation of a
GEIS in several circumstances, including, as heherethe Roadmap consists of an entire

program or plan having wide application or restricting the rangessilple future alternative

policies or projects. 6 NYCRR §617.10 indicates that a GEIS is the appropriate mechanism for
assessing environmental impat#s GEIS is broader and more general than a sit@roject

specific EIS, providing a discussion of thetential constraints and consequences of a proposed
action(s) based on the analysis of a limited number of hypothetical scenarios.

A GEIS also may identify the important elements of the natural resource base, as well as existing
and projected cultural &ures, patterns, and characlidrie SEQRA requires that a draft GEIS be

3 6 NYCRR §617.10(a)(4). The required contents of an EIS are listed in the regulations that implement SEQRA (6 NYCRR
88617.9 and 617.10).
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made available for public comment. The lead agency then must consider the comments and
prepare a final GEIS before reaching a decision on the action being considered.

The SEQRA furtter contemplates that after preparing a GEIS for a broader program, the

appropriate state, local, or federal agency may need to conduct additional; progetetspecific
environmental review when specific components of the program are proposed. fasethe s

agency that serves to carry NYEDPSselvesalihemeatdi ssi on
agency under SEQRA for tlemergy storage actions that #ne subject of this GEIS.

In this case, the Commission anticipates that environmental revield ivewconducted for future

energy storagprojects at the time they are proposed, which would assess, aspesitfic level,

al |l relevant potenti al environment al i mpact s.
potential impacts of the ProposAdtion do not substitute for future sigpecific analyses of

potential environmental impacts for particular projects.

Public Comment and Final GEIS

Under 6 NYCRR §617.9(a)(3), once a draft EIS is accepted as complete, the analysis must be
made availabléo the public for review and comment for a minimum of 30 d&ize. DGEIS was
posted to the Environmental Notice Bulletin (ENB), an official publication of the New York State
Department of Environmental Conservation, to solicit public comments that mapiéted to

the Secretary to the Commissidine lead agency must consider the comments submitted and
prepare a final GEIS, taking into consideration the comments and information praiéed.

DGEIS received no public comments during the comment periadsiBes made to the draft

GEIS were limited to minor editorial changes.

PURPOSE AND OBJECTIVES OF THE ENERGY STORAGE ROADMAP
Consistent witiNew York Codes, Rules and Regulation (NYCRRYYCRR 8§617.9(b)(5)(1),

this section provides a concise descoiptof: (1) the need and purpose of the Roadmap, and (2)
the actions proposed to achieve the Roadmap gdastramework and mechanisms under which
the goals of th&®oadmapwvould be achieved axetailed in the Roadmagccordingly, this

section is not irended to be an exhaustive or definitive discussion drtselnap, but rather a
targeted discussion of the Roadmap for the purposes of the GEIS, as requirdde®BEERA

Energy Storage Roadmap Background, Purpose and Need

The Roadmap is part of a boe suite of policies and initiatives designed to respond to a number

of challenges facingg h e  Seheagy sysies. For example, while average residential electricity

prices have fallen in recent years from $19.57 cents per kikbwatt(kWh) in Januarg014 to

$17.74 cents/kWh in January 2018eSt at e6s r esi de memarmdmongthe ct r i ci t
highestintheU.S. n New Yor k City, which accounts for 6
consumptiontheaverage electricity price in January 2018 %a6.20 cents/kWH.In contrast,

theSt at eds per capita energy consumption was t he
year for which data are available).

4 Bureau of Labor Statistics. Average Energy Prices, New YorkNewark-Jersey Citydebruary 2018 Accessed on April 27,
2018 at: https://www.bls.gov/regions/new _ -york-new-jersey/news -release/averageenergyprices newyorkarea.htm .
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A further ¢ haldrge and aging energy infeastrGctummrtexatn@e, rhost dhe
Stateds tr avertimosersice beforel198@nd svethirds of the generating

facilities are atleast 30 years8ld.o upgr ade and/ or replace just t
distribution system to meet future energy demand is estimated to require more than $30 billion
overthe nexttenyeafsThe scal e of the Stateod6s transmissio
associated future investment need, is a reflection of a system designed to meet peak load demand

that occurs oyl during a limited number of hours each year. To illustrate, the ratio of the average

load inthe State compared to the peak load is 55 perfc€ot. that reason, muchbfh e St at e 6 s
energy system is underutilized most of the time. Energy storage can increase the efficiency and
capacity factor of the Statesdé energy grid by
expensive transmissioma distribution assets, or increasing utilization of existing assets.

Changing climate is also expectedet@mcerbate existing infrastructure challengedreme

weather events, such as landslides, high winds, heavy precipitation, droughts, and vaidfires,
inflict significant damage on t hddaistsbutieant e6s el ec
infrastructure For example, HurricanSandy in 2012 left more than eighitlion customers

without power? Over longer timeframes, climate change is etgukto decrease the efficiency of

energy generation while increasing the demand for electricity, which may cause supplifissues.

Energy storage can enhance the reliability and resilience of the grid. For example, deployment of
energy storage withimicrogiids canallow critical facilities to continue operating during extreme

weather eventst

Energy storage is also considered a critical need as the State strives to increase its reliance on
renewable energy resources from approximately 24 percent in 20Q¢paydent by 2030. As the

share of renewable energy resources increases, energy storage can serveedfeativast

mechanism to enable greater integration of intermittent renewable energy resources. Other states
that have already achieved greater useonéwable energy resources (e.g. California and Texas)
have needed to curtail renewable resources due togemeratiorand/or transmission

5 NYISO.2018.2018 b a d & Capacity Data on®ay4d20Batok. 6 Accessed
http://www.nyiso.com/public/webdocs/markets operations/services/planning/Documents and Resources/Planning
Data and Reference Docs/Data and Reference Docs/2018 oad-Capacity-Data-Report-Gold-Book.pdf.

6 NY state Energy Planning Board. 245 New York State Energy Plan. Accessed on April 27, 2018 at:
https://energyplan.ny.gov/

7 bid.
8 hid.

9 United States Government Accountability Office. Report to Congressional Requesters. Climate Change 8 Energy
Infrastructure Risks and Adaptation Efforts. January 2014. Accessed on January 2, 2015 at:
http://www.gao.gov/products/GAQO _ -14-74.

10 pig.

11 NY-BEST. 2016. Energy Storage Roadmap for New Yorko6s Electric G
2018 at: https://www.ny -best.org/sites/default/ffiles/type  -page/39090/attachments/NY -
BEST%20Roadmap 2016 finalspreads.c.pdf
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constraints2 Energy storage can mitigate both these situations by storing excess generation or
serving as congésn relief.

Energy Storage Roadmap Proposed Actions

Recognizing the multiple values of energy storage to the State energy systemor Cuomo
announced a 1,500 MW energy storage goal for New York State bya2d2&irected the
NYSDPS and NYSERDA toaVelop a roadmap to:

1 Articulate apath to deploy 1,500MW of energy storage by 2025;

1 Employ 30,000 New Yorkerdo establistihe Stateas a home for this rapidly expanding
clean techologyindustry

1 Produce $2 billion in gross benefitéo New Yorkers by reducing reliance on costly,
dirty, and inefficient infrastructure and helpingsttale clean energy; and

1 Establish a secondary energy storage deploytaeget for 2030

The Roadmap includes an outline of markapported policyregulatory andprogrammatic
actions necessary t o achiBroadly,thetpdicySdgdatoeyarsl ener g
programmatic actionare separated into seven categories and multipleaaigories

1. Retail rate actions and utility programs. Improving and modifying customer retail
rates (delivery rates) and utility load management programs to send clearer price signals
as to when peak reduction is most valuable to the system.

2. Investor-owned utility (IOU) roles and business modelArticulating the role and
business model for IOUs to manage the full customer bill using assets such as storage
including leveraging NoiWires Alternatives (NWA) where third parties deploy assets
that provide transmission and distribution relief to the utility, readagacity obligations
on the utility or zone by reducing peak system load, and provide ancillary services to the
wholesale market.

3. Direct procurement. Direct procurement approaches through utility NWAs,
NYSERDAOGs Renewabl e Enerlagescalerenewabléswitht e s t h e
energy storage, and through New York State leading by example through State
procurement.

4. Bridge incentives.Recommending a market acceleration bridge incentive to accelerate
the market learning curve and reduce costs. Staffmmends that an approximately
$300 million bridge incentive, excluding any funding provided by Long Island Power
Authority or Public Service Enterprise Group, be considered from existing approved
funding sources. Staff estimates that this funding couild 500 MW or more of
customersited (standalone or paired with-site generation) and distribution/bulk sited
storage.

5. Crosscutting actions. Implementing a number of cressitting actions to reduce barriers
including access to more granular systeadldata to target highest need locations on the

12 |pig.
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electric system and moving toward more integrated transmission and distribution system
planning.

6. " Cl ean P e aBnablingacleanerpeak through rate design, the market
acceleration bridge incentive, REprocurements, and developing a methodology for
analyzing peaker plant operational and emission profiles on-#yaitit basis to
determine best potential candidates for hybridization, repowering or replacement by
storage.

7. Wholesale market actionsPregnting a number of actions to better enable storage
participation in wholesale markets including dual market participation (providing
distribution system and wholesale system services).

Budget and Funding

Under Governor Cuo mo 6 she Gavernoprapgsed2comnit@eht®fapr op o s a
least $200 million fronthe New York Green BankNYGB) for storagerelated investments to

help drive down costs and to strategically deploy energy storage to where the grid needs it most.

The Governoalso directedNYSERDA to invest at least $60 hidn through storage pilots and

activities tofireduce barriers to deploying energy storage, including permitting, customer
acquisition,intercnnect i on, an¥® The Roadmazalsoigdicates thdt Isridge

incentive funding is recommended to accelerate market adoption including, but not limited to,

customer sited storage, distribution sited storage, and paired photovoltaic (PV) plus storage

(either at a customer site community distributed generatioH.

PUBLIC BENEFITS OFENERGY STORAGE ROADMAP
Consistent with 6 NYCRR 8617.9(b)(5)(1), this section provides a concise description of the

public benefits anticipated from the proposed actions descritfgekction 1.2for theRoadmap

The public benefits of pursuing tik®admapshould be considered in comparison to the cost of

the Abusiness as usual 0 scenario in which curr
system develops in reasonably anticipated ways.

Theoverarching goal of thRoadmap is to accelerate the State energy storage market and
increase the deployment of energy storage with
of energy storage and availability of such technologies would be expedstedrigthen the

benefits of REV and related initiatives like the CEF and the CES, as there will be greater certainty

of the availability of valueadded energy storage technologies. This deployment will make
achieving the St at e 6dly,iniudihg lut netilingtedganakiggoenekgg mor e
more affordable, increasing the amount of electricity generated by renewable energy resources,
decreasing the $sshfuetsam enddingustonteetonpardcipatens active

market partigbants

13 Governor Cuomo Unveils 20th Proposal of 2018 State of the State: New York's Clean Energy Jobs and Climate
Agenda. Accessed on April 27, 2018 at: https://www.governor.ny.gov/news/governor __-cuomo-unveils-20th-proposal-
2018 state -state -new-yorks-clean-energy-jobs-and-climate .

14 NYSERDANYDPS. 2018. New York State Energy Storage Roadmap antlY ®PS/NYSERDA Staff Recommendans.
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If successfula more robust energy storage mankit contribute to a wide array of public

benefits Exhibit 1-1 provides an example of the gengrablic benefitdhat may accrue from

greater deployment of energy storage.

SUMMARY OFPOTENTIAL BENEFITFFOR THEENERGY STORAGE ROADNW

PERSPECTIVE
RATE IMPACT | UTILITY
MEASURES COST
BENEFIT CATEGORY (RATES) (BILL) SOCIETAL
ENERGYSYSTEM®
Improved power quality and the reliable delivery of electricity v v
to customers
Improved stability and reliability of transmission and v v
distribution systems
Increased use of existing equipment, thereby deferring or v v
eliminating costly upgrades
Improved availability and increased market value of DER \Y \"/
Increased use and improved value of renewable energy v v
generation
Cost reductions through capacity and transmission payment v v
deferral
PUBLIC HEALTH
Increased use of renewable energy resources results in avoided
emissions of GHG and criteria air pollutants.
Increased air quality results in a reduction of state health care
expenditures for treatment of asthma, acute bronchitis, and
respiratory conditions.
CLIMATE CHANGE
Climate change is expected to increase air temperatures, in
turn intensifying water cycles through increased evaporation
and precipitation. Greater energy storage deployment can \" \"/
reduce the Stateds reliance orn
prevention of: 16
Increases in local flash and coastal flooding in the State. \" \"/
Increases in the frequency and intensity of extreme v v
precipitation and extreme heat events in the State.
Longer summer dry periods in the State, with lower
summer flows in large rivers, lower groundwater tables, \" \"/
and higher river and in -stream water t emperatures.

15 us. Department of Energy. Energy Storage. Office of Electricity Delivery & Energy Reliability. Accessed on April 27,
2018 at: https://www.energy.gov/oe/acti __vities/technology -development/energy -storage.

16Rosenzweig, cC., W. Solecki, A.

DeGaet ano,

M. OdGrady,
Change in New York State. Synthesis Report prepared for NYSERDA. Accessed on September 10, 20%t:
http://iwww.nyserda.ny.gov/ _-/media/Files/Publications/Research/Environmental/EMEP/climaid/ClimAID

synthesisreport.pdf .
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PERSPECTIVE
RATE IMPACT | UTILITY
MEASURES COST
BENEFIT CATEGORY (RATES) (BILL) | SOCIETAL

ECOSYSTEM SERVICES

Land and water use impacts will fall relative to the business as
usual scenario to the extent that greater energy storage
deployment increases the use of renewable energy resources in \/
lieu of investment in fossil fuel sources or expansion of the
Stateds transmission and distr
ECONOMIC BENEFITS

Increased manufacturing of renewable energy equipment.
Jobs and revenue creation.
Effects of spending throughout local economy.

TECHNOLOGICAL INNOVAON

Investment in the energy storage market spurred by the
Proposed Action is expected to contribute to significant cost \" \"/
reductions for the underlying technology.

< <<

LOCATION OF ACTION
TheRoadmap, in conjunction with REV a@EF, isintended tachangehe ways in which

energy is valued, distributed, managed, and used across the entire energy iAdusstch, the
location of the action is the entire State of New Y@&ubkbsequent chapters use the State of New
York as the anatjc study area.

RELATIONSHIPS TO OTHER PLANS AND PROGRAMS
The Roadmap is part of a broadeitesof policies and initiatives known as REY/,
comprehensive strategy $bift theS t a enerdyamarket from one characterizeccbntralized,
largeanddiscrete, supply resources, to a market that valistsbuted renewable energy sources.
In the ader initiatingthe REVproceeding, the Commission identified six objectives for the REV
initiative:

1 Enhanced customer knowledge and tools that will supp@tt@fé management of their

total energy bill;

1 Market animation and leverage of ratepayer contributions;
1 Systemwide efficiency;

1 Fuel and resource diversity;

1 System reliability and resiliency; and,

1 Reduction of carbon emissions.

Onatrack paralleltoth REV, the Commi ssion initiated a prc¢
of clean energy programs and explore opportunities for greater use of fmasketmechanisms

to support clean energy development. The result of this effort was the CEF consitimg of

program portfolios, designed to collectivelgcelerate and expand investment in clean energy
technologies
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1 Market Developmentto reducecosts and accelerate customer demand for energy
efficiency and other behintthe-meter clean energy solutions, andrease private
investment. This portfolio will provide financial support, technical knowledge, data, and
education to customers and service providers to accelerate demand for clean energy
solutions and will train an advanced workforce able to fill nelsjin the sector. Under
this portfolio NYSERDA has initiated market development efforts to reduce the soft
costs of energy storagé.

1 NY-Sunto providelongg er m certainty to New Yorkés gr o\
lower the costs for homeowners and bussessnvesting in solar power. This portfolio
will make solar energy more affordable and accessible for residential and commercial
customers, with a goal of bringing solar to 150,000 new homes and businesses by 2020.

1 NYGB to partner with private financiahstitutions to accelerate and expand the
availability of capital for clean energy projects. This portfolio will increase confidence in
lending for clean technologies through a total investment of $1 billion.

1 Innovation and Researchto invest in cutting edgtechnologies that will meet
increasing demand for clean energy. This portfolio will drive clean tech business growth
across five key opportunity areas: smart grid technology, renewables and DERs, high
performance buildings, transportation, and clean $éatiup and innovation
development. Under this portfolio NYSERDA has developediiean Energy Fund
Investment Plan: Renewables Optimization Chaptsch is aimed at reducing hardware
costs (e.g., balana&-system costs), and improving their efficienepergy and power
density, and thermal stability performariée.

To further accelerate the Statebs shift away f
renewable energy resources, the State has initiated a series of additional efforts to further support
such development, of which the following have potential fostuttive interactions with the

Roadmap:

1 Charge NY is helping the State get ready to accommodate more than 30,06 plug
electric vehiclegEVs) by 2018 andip to onemillion by 2025. To support these new
EVs, up to 10,000 EV charging stations will installed across the State by 20210
further support the EV market, in March 20GHvernor Cuomo launched a $70 million
EV rebate and outreach initiative to encourage the growth of clean aybhuoting EV
use inthe Stateand promote the reductiofi carbon emissions in the transportation

17 NYSERDA. 2017. Clean Energy Fund Investment Plan: Renewables Optimization Chapter. Portfolio: Innovation &
Research. Matter Number 16-00681, In the Matter of the Clean Energy Fund Investment Plan. Revised November 1.

18 |pig.

19 NYSERDA. Electric Car Resoaes in New York State. Accessed on April 27, 2018 at:
https://www.nyserda.ny.gov/All _-Programs/Programs/ChargeNY.

| 1-9


https://www.nyserda.ny.gov/All-Programs/Programs/ChargeNY

1| SEQRA and Description of the Proposed Action

sector. ThdiDrive Cleam rebates are available to all New York residents who buy

eligible cars through participating new car deatérs.

1 NY Prize is a$40 million progranto help communities create microgridstanalone
energy systems that can operate independently in the event of a powerbudtage

communitybased microgrids often include energy storage, NY Prize is expected to result

in new opportunities for energy storage technologies.

1 DER Roadmapoutlines a pth for developing a series of market enhancements to open
NYI SO6s whol es al e DERAdsrakesourpel onaset oftresourdes, R .

typically locatedonanends e cust omer 6s premises that

services but are usually operdte f or t he pur pose of

load Opportunities for DER participation

Ancillary Services, and Capacity markets.

1 Clean Energy Standard TheRenewableEnergyStandard (RES)s a programrequiring
utilities andenergy suppliers (also referred to as load serving entities, or LSES)
procure renewable energy credits (RECs), associated with new renewable energy
generation resources, for their retail custoriérhe presenREC targets estdibhed by
the RESs more thartwo timesthe level of largescale renewable generation that was
procured through th8 t a prier@regram, théRenewable Portfolio Standard (RES)

1 Offshore Wind Roadmap.24 In January2017, Governo€uomo proposed a
commitment to develop up to 2,400 MW of offshore wind power by 2062018
Governor Cuomo called for at least 8@V of offshore wind power to be procured

between two solicitationsn 2018 and 2019. To

NYSERDA launchd a process to consider offshore wind procurement options through a

filing in January 2018 with the Commission.

achi eve

20 Governor Cuomo Launches $70 Million Electric Car Rebate and Outread Initiative. March 21, 2017. Accessed on
March 21, 2017 at: https://www.governor.ny.gov/news/governor __-cuomo-launches-70-million -electric -car-rebate -and-

outreach-initiative .

21 NYSERDA. NY Prize. Powering a New Generation of Community Energy. 2014. Accesseah December 30, 2014 at:

http://www.nyserda.ny.qov/All _ -Programs/Programs/NY-Prize.

22 NYSERDA. Clean Energy Standard. Accessed on April 27, 2018 ahttps://www.nyserda.ny.gov/All -
Programs/Programs/Clean-EnergyStandard.

23 NYDPS. 2016. Clean Energy Standard Order. August 1. Accesseon April 27, 2018 at:
http://documents.dps.n _y.gov/public/Common/ViewDoc.aspx?DocRefld=%7b44C5D5B84C34F32-8399

F5487D6D8FE8%7d

24 NYSERDA. New York State Offshore Wind. Accessed on April 27, 2018 at:
https://www.nys erda.ny.gov/All%20Programs/Programs/Offshore%20Wind
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CHAPTER 2 | THE ELECTRIC INDWBTRY IN NEW YORK ST

Consistent witiNew York Codes, Rules and Regulation (NYCRRYYCRR8617.9(b)(5)(ii) of
New Yorkds State Envir ©SBQRE, thisaHapteQuravities hagelinR e v i
information onNew YorkSt a{ € b e Surrentelecticehergy industryThe background
information presented in this chapter is intended to assist with understandpugehtal

impacts of the proposdehergy Storage Roadmap (the Roadm@&bapter 3 provides

information on the environmental settjiwghich serves as a baseline description of existing
environmental condition§.ogether, e information presented ®hapter 2 andChapter 3

provides a baseline against which the impacts of changes in the energgyifrdus the

Roadmagare evaluated and compareddhapter 5 throughChapter 10.

This chapter is organized into five sectipingluding:
1 Section 2.1provides a shottistoricaloverview of the electric industry ihe State

1 Section 2.2introduces the existing regulatory environment underljfregStaté s
electricity industry;

1 Section 2.3discusses historical trends in electricity demand;

1 Section24descri bes the present electricity
transmissia, and distribution systemand,

1 Section 2.5discusses the current state of the energy storage market.

HISTORY OF THE ELECTRIC INDUSTRY

For most of its history, the basic design of the electric grid has remained essentially the same
Electricity isgenerated at central stations, transmitted long distances viaditglye lines, then
stepped down in voltage and delivered to customers through local distribution sydtems

system was built to serve the instantaneous demand of customers, with & mesgjin to
accommodate peak demand, plant outages and other conting&heiggneration of power was
effectively a natural monopoly, under which utilities owned, operated, and coordinated power
generationEl ectri c service was ttohmen sii b inn dilf @ dadn ctha
costbased rates regulated by the New York Public Service Commisk®E@mmission3® In

ew

syst

sree

the 1990sthe Staté s el ectri city industry waweddttdites nat ed

(IOUs), including Central Husbn Gas & Electric Company (CHG&E), Consolidated Edison
Company of New York, Inc. (CoRdison), Long Island Lighting Company (LILCO), New York

25 Tierney, Susan. 2010. The New York Independent System Operator. A Ten Year Review. Analysis Group. Boston,
Massachusetts. April 12, 2010. Accessedon May 2, 2018 at:
http://www.nyiso.com/public/webdocs/media room/publications presentations/Other Reports/Other Reports/ Tier
ney - Analysis Group- NYISO 16&vear Review - 4-12-2010 FINAL.pdf
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State Electric & Gas Company (NYSEG), Niagara Mohawk Power Corporation (NIMO), Orange
& Rockland Company (O&R),ral Rochester Gas & Electric Company (RG&Each of these
companies was vertically integrated, owning and operating power plants, transmission facilities,
and distribution systems.

From the 1970s through the 1990s, a number of factors led to a restgictutine vertically
integrated electric industry, including, but not limited to, the energy price shocks of the 1970s,
cost overruns and safety issues with nuclear plants, and advancements irrelatrdy
technologieslin response to these factotise State, along with 13 other states, initiated efforts in
the 1990s to restructure the electricity industry, with the goal of increasing market competition
and improving the operation of electricity industries to improve energy delivery, reliability, and
sakety 26

Following the issuance of Order9@ in Case 94£€-0952 (the Competitive Opportunities Bypass
proceeding) in 1996, the IOWenerallyagreed, in individual proceedings, to divesgst oftheir
generation assetd.While the I0Us retained the functi@f delivering energy (e.g., distribution)
and a competitive wholesale market for electricity was deve|dpeelgy Service Companies
(ESCOs)were subsequently allowed sell energy directly teetail energyconsumerg® As a
resultStateelectricityconsimerstoday can choose their energy supplgr ESCO or their local
IOU, both of which purchase electricity from generators who are mostly independent of the
I0U.29

To facilitatetheSt at e6s el ectricity restructuring and r
Commi ssionés (FERC) mandate that states provid
theNew York Independent System Operatdly(SO) was created in 1999.NYISO isa not

for-profit corpoation governed by a ten membeabd ofdirectors. Concurrent with its creation,

NYI SO assumed operational control of the State
dispatch of generation in 1999. In this manner, NYISO becansbtbedministrator for the

Stateds wholesale electricity market.

In the wake of the 2003 blackout, which occurred across parts of the Midwest and the Northeast
U.S. and Ontario, Canada, the U.S. Congress passed a number of major industry changes through
the Energy Policy Act of 2005 (EPAct). Of particular relevance, the EPAct expanded FERC's
authority to include ensuring the reliability of high voltage interstate transmission systems

26 Borenstein, Severin and Bushnell, James. The U.S. Electricity Industry after 20 Years of Restructuring. Energy
Institute at Haas, Revised May 2015. Accessed on May 2, 2018 at:
https://ei.haas.berkeley.edu/research/papers/WP252.pdf

27 NYISO. 2014. Power Trends 2014: Evolution of the Grid. Accessedon May 2, 2018 at:
http://www.nyiso.com/public/webdocs/media room/publications presentations/Power Trends/Power Trends/ptren
ds 2014 final jun2014 final.pdf.

28 AnESCOis a@ompany permitted by the New York Public Service Commission to offer electricity and/or natural gas
supply to customers in New York State; ESCOs do not own or operate the distribution and transmission systems.

29 NYSPSC. 2018About Power to Choose 3The NYS Publ i ¢ Service Commi ssion obsMagonsumer W
2, 2018 at: http://www3.dps.ny.qov/W/AskPSC.nsf/All/FF35A24303B7CDFF8525816000555A38?0Opedocument.

PNYI SO. 2018. NYI SO Website pageonMayR ®018v: hiths./home.hyisscondwhg .-6 Accesse
we-are/ .
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through mandatory reliability standarfisUnder the EPAct, regional, $¢geand local reliability
standards must be as stringent as the federal standards, which are proposed by the North
American Electric Reliability Corporation and adopted by FERC, as warranted. In New York
State, reliability rules are established by sevaglilatory entities, including the New York State
Reliability Council (NYSRC) and the Northeast Power Coordinating Council (NPCC), and are
reviewed and adopted, as appropriate, by the Commission.

REGULATORY ENVIRONMENT
New York Staté s e | e c bty is edulatgdby & colteetion of federal andate statutes and
authorities Authorized under the Federal Power EPA) and major amendments thereafter,

FERC regulates the transmission and wholesale sale of electricity (and of natural gas for resale)
in interstate commerc&ERC also reviews proposals to build liquefied natural gas (LNG)
terminals and interstate natural gas pipelines as well as licensing hydropower pfojects.

Within the State, primary oversight of the electricity industry is maiathlyy theCommission.
Founded in 1907, theommissiorregulates the State's electric, gas, steam, telecommunications,
and water utilities, and is charged by law with responsibility for setting just and reasonable rates
and ensuring the provision of safedadequate service by the utilities it regul&fes.

Originally enacted on July 26, 1976, the New York Energy Law has been amended several times
since 1976, expanding or revising authorized areas of s@dparticular elevance is §6.104,

which requirestte State Energy Planning Boatt€ Board) to develop and adopt a state energy

plan every four years, or more frequently if requirBlde Board initiated development of the
Statebs first energy plan in Mar cdnin2@®ahd and s
2009 As discussed i€hapter 1, the 2015\ew York State Energy Pla(2015 State Energy
Plan)describes the coordination of agencies required to advahce St a, hanélpto.go al s

TGenerate 50 percent of blaresosBcesdhy208s el ect r i
7 Reduce greenhouse gas emissions from 1990 levels by 40 percent by 2030; and
1 Decrease energy consumption in buildings by 23 percent from 2012 levels b3#2030.

The 2015 State Energy Plan also incorporates progress made to date oreimyggien of
Reforming the Energy VisiorREV) policies including the creation of the Clean Energy Fund
(CEF), and the launch of the NY Green Bank (NYGB). plam is organized around the
following long-term goals:

31 FERC. FERC & EPAct 2005 Meeting Milestones. Accessed May 2, 2018 at: http://www.ferc.gov/legal/fed
sta/ferc -and-epact-2005.pdf.

32 FERC. What FERC Does. Last ldaated May 24, 2016. Accessedon May 2, 2018 at: http://www.ferc.gov/about/ferc
does.asp

33 New York State Energy Planning Board. 2012. New York State Transmission and Distribution Systems Reliability Study
and Report. August. Accessedon May 2, 2018 at: http://nyssmartgrid.com/wp _-content/uploads/2012/09/reliability

study.pdf.

34 NYISO. 2015. 2015 New York State Energy Plan: The Energy to Lead. New York State Energy Planning Board.
Accessedon May 2, 2018 at: https://energyplan.ny.gov/Plans/2015.aspx .
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1 Drive systerawide savings that benefitistomers and encourage private investment in
distributed clean energy solutions that help customers better manage their energy bill and
reduce fuel costs.

1 Animate clean energy markets through strategies to attract private sector capital
investment, and syprt clean transportation alternatives, enabiivegState to meet its
aggressive environmental energy goals and transition to a clean energy economy.

1 Complement and further other resiliency efforts by promoting the development of clean,
local energy resaaes that strengthen and improve the reliability of the grid.

1 Providethe State with the ability to operate its energy system more efficiently and at a
lower cost, and enable utilities to chart a vibrant, but changing, future.

1 Help communities disproportiately impacted by air pollution pursue a clean energy
future.

1 Guide the development and implementation of programs that will help fund and facilitate
the clean transportation system of the future while maintaining existing infrastructure.
Build an integréed energy network able to harness the combined benefits of the central
grid with clean, locally generated powér.

The CEF for examplejs designed to reduce ratepayer collections, drive economic development,
and accelerate the use of cleanenergyandgng i nnovation by reshaping
efficiency, clean energy, and energy innovation prog@nihese efforts are organized into four

BN

Aiportfoliosod:

1) Market Development, reduce costs and accelerate customer demand for energy
efficiency and othebehindthe-meter clean energy solutions, and increase private
investment.

2) NY:SUNc provide longterm certainty tothe{ (4 § SQ&a 3INB gAY I &2t N YI I
costs for homeowners and businesses investing in solar power.

3) NYGR; partner with private financiahstitutions to accelerate and expand availability
of capital for clean energy projects.

4) Innovation and Researahinvest in cuttingedge technologies that will meet increasing
demand for clean energy.

35 NYISO. 2015.0verview 3 The 2015 New York State Energy Plan: The Energy to Lead. Accessed on May 2, 20187 at:
https://energyplan.ny.gov/Plans/2015.aspx .

36 NYSERDA. 2018. Clean Energy Fund Website. Accessed on May 2, 2018 at:
https://www.nyserda.ny.gov/About/Clean  -Energy-Fund.

37 NYSERDA. Reforming the Energy Vision: Clean Energy Fund, Fact Sheet. Accessed on May 2, 2018 at:
file:///IC:/Users/INSc _herer/Downloads/clean -energy-fund-fact -sheet.pdf.
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TRENDS IN ELECTRICITY DEMAND
TheU.S. Energyinformation AdministrationEIA) defines energgonsumptiorms s i mpl y it he
use of energy as a source of heat or power or as a raw material input to a manufacturing
proc¥Besalkk demand i s one meas ur maxiofmloaddursigiampt i on
speci fi ed po%Peak dethand thkesintoraecount the rate of consumption, or the time

period over which a certain amount of power is consumed. For exankillewatt-hour kWh)

of consumption could result from using one 100 Watt bulb for temshor ten 100 Watt bulbs

for one hour. While these represent the same level of energy consumption, the peak demand is
different (i.e., 100 Watts versus 1,000 Watts), with the latter requiring ten times more system

capacity. According ttNYISO, peak dema also known as peak load, is usually measured

hourly. Peak demand is an important factor because reliability standards, such as reserve

requirements, are based on projected peak demand.

U.S. electricity demand has been falling since 2010; electricityuroption was 16 percent

lower in 2017 than it was in 2020.Electricity consumption ihe State has declined more
dramatically over this period: electricity consumptiothiaState was 27 percent lower in 2017
than it was in 2010. While the year to yeansumption has been variable, the overall trend is
clear: electricity consumption ihe State has been declining since 2001. For example, electricity
consumption irthe State in 2017 is almost half (46 percent lower) consumti@001

According to theElA, in 2015,the State has the lowest total energy consumed per capita in the
U.S., but the seventh highest average residential retail price of electricity (as of February
2018)4142

Looking forward, however, U.S. energy consumption overall is projected to grow at 0.4 percent
per year from 2018 to 2028. In contrast, overall energy consumptiba $8tate is projected to

continue tadeclineat 0.14 percent per year over the same tieteg4344 Beyond 2028 for the

State, forecasted overall demand grows modestly. Peak demand is also forecasted to decrease at
an average annual rate of 0.13 percent from 2018 to 2028.

38 ElA. 2018. EIA Glossary. Accessed on May 2, 2018 athttp://www.eia.gov/tools/glossary/index.cfm?id=E

39 ElA. 2018. EIA Glossary. Accessed on May 2, 2018 athttp://www.eia.gov/tools/glossary/index.cfim?id=P . Also,

NYISO indicates that peak demand, also known as peak load, is usually measured haurly. NYISO. 2018. 2018 Power

Trends: New Yorkds Dynamic Power Grid. Accessed on May 4, 2018
http://www.nyiso.com/ _public/webdocs/media room/publications presentations/Power Trends/Power Trends/2018 -

Power-Trends.pdf.

40 g)A. 2018. Total Consumption (Btu) for all sec U ors. Accessed on May 2, 2018 at:
https://www _.eia.gov/electricity/data/browser

41 ga, Rankings: Total Energy Consumed per Capita, 2015 (million Btu). Accessedon May 2, 2018 at:
https://www.eia.gov/state/rankings/?sid=NY#/ser __ies/12.

42 g, Rankings: Average Retail Price of Electricity to Residential Sector, January 2018 (cents/kWh). Accessed on May
2, 2018 at: https://www.eia.gov/state/rankings/?sid=NY# /series/31 .

43 E1A. 2018. Annual Energy Outlook 2018. Accessed on May 2, 2018 athttps://www.eia.gov/outlooks/aeo/

44NYISO. 2018. 2018 Load & Cap aoniMay4, DBata 0 Gol d Book. 6 Accessed
http://www.nyiso.com/public/webdocs/markets oper ations/services/planning/Documents _and Resources/Planning
Data and Reference Docs/Data and Reference Docs/2018 oad-Capacity-Data-Report-Gold-Book.pdf.
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In addition to annual energy demand, which provides a measure of oeézatticity

consumption, it is important to consider annual peak demand, which measures the maximum

amount of electricity a system is required to delivathile peak demand represents only a small

FNI OGA2y 2F | &SI NDa 2 géfiNdntisystenhiacioSobicauSerglidbiiny LIG A 2
standards are based on projected peak demand

As an example, when comparing 1998 to 2013, the new peak set in 2013 is nearly 5,800
megawatts (MW) highelVithin a span of six months in 201Bg State set twseaonal records

for peak electric demand; an-#ilne record peak of 33,956 MW set during a summer heat wave

in July 2013 and a record winter peak of 25,738 MW set during the extreme cold that
accompanied the Janttary 2014 dApolar vortex.o

During both of thee record setting demand evetitg, Staté s el ectri ¢ system mai
reliability without resorting to emergency measures that reduce or curtail electric service to

customers; however, these events underscored the unique challenge associated with peak

electricity demandTo meet peak demands undee Staté s current centralized
systemthe Statautilizes a variety of mechanismisor example to address the summer peak

demand in 2013he State used demand response programs and imported életrioim the

Ontario and PJM Inteonnection LLC (PJM) region3 o addresshe2013/2014 winter record

peak demandhe Statemported natural gas from New England and began using oil for

generatiorto relieve natural gas constrairasdas the relativeast of oitfired generatiorell

below natural gafired generatiort®

Following those record peak demand periods, peak demand has dstditied in 2017. In
2017, the annual peak was 7.4 percent below the peak irf20i6act, for the first time, péa
demand is forecasted tlecreaset an annual average rate of 0.13 percent from 2018 to 2028.

Geographical Distribution of Electricity Demand

In 2017, NYISO introduced the concepttbéSt at e 6s A T a liaesaibingthawo Gr i ds o
significant differences between electricity consumption and demand between upstate and

downstate areds.In 2017, downstate areas, defined as New York Control Area (NYCA) load

zones H through K, representedalmt hal f of the Stateb6s total el
Additionally, 2017 peak summer demand in New York City and Long Island exceeded that of the

rest of the State. Moreover, while upstate generates more renewable energy resources,

4SNYISO. 2018. 2018 Power Trends: New Yorkos Dynamic Power Grid.
http://www.nyiso.com/public/webdocs/media_room/publications presentations/Power Trends/Power Trends/2018
Power-Trends.pdf.

46 NY|SO. 2014. Power Trends 2014: Evolution of the Grid. Accessedon May 2, 2018 at:
http://www.nyiso.co _m/public/webdocs/media room/publications presentations/Power Trends/Power Trends/ptren
ds 2014 final jun2014 final.pdf.

47NYI SO. 2018. 2018 Power Trends: New York6s Dynamic Power Grid.
http://www.nyiso.com/public/webdocs/media_room/publications presentations/Power Trends/Power Trends/2018
Power-Trends.pdf.

48 |piq.
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transmission constramtimit the ability to supply more of this clean energy to downstate
customers.

THE PRESENT ELECTRIC SYSTEM
This section provides information on each of the components of the electrical sysherStte:
generation, transmission and distribution.

1 Generation consists of the many generating units scattered throughout the State and the
associated facilities typically located at a generating station, such agstep
transformers, controls, generation leads, switch gear, emissions control techn&dogies (
example, selective catalytic reduction technologies;dkae desulfurization technologies,
fabric filers, electrostatic precipitators), etc.

1 Transmissionincludes the facilities that transport electricity at high voltage levels from
the generation falities (including those located outside the state) to the distribution
systemt includes the transmission (and the $tamsmission) wires, poles, cables,
substations and switching stations, underground transmission equipment, etc.

1 Distribution operags at lower voltage levels, carrying electricity delivered by the
transmission system to customer arsgrs It is primarily composed of distribution
wires, cables, poles, substations, regulators, meters, and capacitor banks.

While some loads can be sedwdirectly from the generation facilities, and others served from the
transmission system, for most services the entire system serves as an integrated unit.

Generation

This section provides an overview of the existing electricity generation systengtap@tate,

including an overview of existing power plants and capacity, as well as planned generation

projects and projected capacifthe section continues with a discussionhefStaté s gener at i o
system reliability and imports and exports.

Existing Power Plants and Capacity

Generators sell electricity to wholesale customers through bilateral contracts or the wholesale

markets operated by NYIS®.Following electricity restructuring, the majority of former utility

owned generation capacity is now owr®y more than two dozen independent power producers

(IPP)I' n addition, the New York Power Authority (|
power organization, supplies up to enearter otheSt at eds t ot al.N¥¥PAectri ci t
operates 16 gendra ng facilities, including two of the !
Niagara Power Project and the St. LawreREMR Power Project), and over 1,400 ciremiles of

transmission line%?

49 pps and Ecology and Environrant Inc. 2013. Indian Point Contingency Plan Final Generic Environmental Impact
Statement. Prepared for New York State Public Service Commission. July 2013. Accessed on May 2, 2018 at:
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefld=%7B4FEE54FA-74C84954-B76F
ECDEEEC16266%7D

SONew York Power Authorict y. NYPA owkldy2,i201&8at: 0 About NYPA. 6 Accessec
http://www.nypa.gov/about.html and http://www.nypa.gov/Generation/default.htm
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As of March 2018, there were more than 700 operationetrielgenerating units ithe State>!

Exhibit 2-1 detailstheSt at e6s power generation and capacit.y
oftheSt at eds el ectr i c gfeeh(gas and dil)dacilities.aNuatear fgemerationd u a |
accounted for juatnder a third, and hydropoweglbwed at 23 percent of totalede generation.

Wind facilities produced three percent of total electricity generation in 20&/hile fossil fuels

are responsible for 66 percenttbéSt at eds generating capacity, th
percent of its production. On the other hand, nuclear accounts for 14 percerftofeéhe e 6 s

generating capacity and 32 percent of its production, and hydropower accounts for 11 percent of
geneating capacity, but 23 percent of its producfiéOverall, 29 percerof energy generation

for the Sate came from renewable sources@ 2, up from 25 percent in 2036In 2016, for

the first time the State obtained more than one millimegawatthours (MWhs) of electricity

from solar generation, and 84 percent of that power came from distributed sources such as rooftop
solar panel$?

Various factors can affect the mix of fuels used to generate electFioitgxample, renewable
portfolio standardsdopted by th&€ommissiorset specific targets for a portion of renewable

energy sources, while policy goals or environmental regulations may require power plants
burning fossil fuels to meet certain emissions standards by limiting production and/oinignstall
pollution controls Over the past decade, notable changes iBtheat e 6 s f uiaclteasesi x i nc |
in generation fueled by natural gas and the emergence ofpeindred generatiomn particular,

the portion otheSt at e s gener at and dyafuelgasand dil) yacilities grew g a s
from 47 percent in 2000 tor5percent in 201, Avhile the segment of generating capability from
power plants fueled solely by oil dropped from 11 percent in 208X fmercent in 207. As

discussed earliethe expansion of dudiuel generation may be driven in part by the volatility of
natural gas price$n addition, duafuel plants play a role in meeting reliability requirements

During periods of high electricity usage, reliability rules require many oétplests to switch to
burning oil Outside of peak times, generators can choose to run on whichever fuel is less
expensives

5INYI so. 2018. 2018 Load & CapaonMay4, DBata 0 Gol d Book. 6 Accessed
http://www.nyiso.com/public/webdocs/market s_operations/services/planning/Documents _and Resources/Planning
Data_and Reference Docs/Data_and Reference Docs/2018 oad-Capacity-Data-Report-Gold-Book.pdf.

52 |pid.
53 |pid.

54 E1A. 2018. New York State Profile Overview. Accessed on May 2, 2018 at: https://www.eia.gov/state/?sid=NY

55 EJA. 2018. State Profile and Energy Estimates: New York. Accessed on May 2, 2018 at:
https:/iwww.eia.gov/state/?sid=NY

S6NYISO 2018. 2018 Power Trends: New Yorkés Dynamic Power Grid. A
http://www.nyiso.com/public/webdocs/media room/publications presentations/Power Trends/Power Trends/2018

Power-Trends.pdf.
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EXHIBIT 2-1 NEW YORK STATE CAP&ITY AND GENERATIONBY FUEL TYPP’

2017 NYCA Energy Capacity and Generation by Fuel Type
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Note: Percentages represent 2018 NYCA summer capability and 2017 NYCA generation.

Virtually non-existent in2000, wind power currently (201@&ccounts for approximatefive
percent of the St gHExabit?2-2).dnecontastageneration frommpoaeb i | ity
plants using coaleclined from 11 percent in 2000ttoee percent in 201Generation from

nuclear power plants and hydroelectric facilities, however, have remained relatively constant

since 2000, each accounting for approximaldlyandl5 percent of total capacity ovére years
respectivelyp8

STNYI SO. 2018. 2018 Load & Cap aoniMay4, DBata 0 Gol d Book. 6 Accessed
http://www.nyiso.com/public/webdocs/markets operations/services/planning/Documents _and Reso urces/Planning
Data _and Reference Docs/Data _and Reference Docs/2018 oad-Capacity-Data-Report-Gold-Book.pdf.

58 |pid.
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EXHIBIT 2-2 HISTORICAL WIND INBALLED CAPACITY ANCENERGY PRODUCTION;CEO3—201759

NYCA Wind Resources
2003-207
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While the State has a relatively diverse mix of generation resources, supply is less diverse when

viewed at the regional levedgeExhibit 2-3). For exampl e, a majority of
demand is situated downstat e, whereas most of
sources with historically lower operating costs, such as hydroelectricity at@hnpower) are

located upstate; downstate uses 66 percent of t
fossil fuels), but gener at €hss geongrdphical aBatignéenr cent o
supply coupled with stringent air quality regulations, trassion limitations, and reliability

standards means natural gas is used to meet the high levels of electricity demand generated in the
downstate region (New York City and Long Islafét§!

59 |pid.

0NYI sO. 2018. 2018 Power Trends: New Yorké6s Dynamic Power Grid.
http://www.nyiso.com/public/webdocs/media_room/publications presentations/Power Trends/Power Trends/2018 -
Power-Trends.pdf.

61 However, many of these units a re also capable of using oil when necessary, which a ffords

some level of fuel diversity and reliability benefits to the system.
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EXHIBIT 2-3 LOCATION OF GENERAIDN BY FUEL TYPE, 206-2017%2

New York City

biomass
coal petroleum

hydroelectric pumped storage

natural gas solar

o O 0O @
o o 0O O O

nuclear wind

Since 2000, private power producers and public power authorities added maté,8&MW

of generating capacity ihe State(30 percent of the overall total generation capagoity)npared

to total retirements of nearly,d00 MW (based on summeapability periodspver the same
timeframe.Added generation primarily came from wipdwered and gafsieled facilities, while

retirements primarily came fromh e  Sbabgereraton fleeOver 80 percent of the new

generation is located in New Yo@ity, Long Island, and in the Lower Hudson Valiethe

regions ofthe State where power demand is greatestationbased pricing and regional

capacity requirements tie Staté s whol esal e el ectricity markets
where the deand for electricity is highe§B Exhibit 2-4 shows the distribution of new

generation in the state since 2000.

62 E|a. 2018. Power Plants. April 19. Accessedon May 7, 2018 at: https ://www.eia.gov/maps/layer info -m.php.

63NYI so. 2018. 2018 Power Trends: New York6s Dynamic Power Grid.
http://www.nyiso.com/public/webdocs/media room/publications presentations/Power Trends/Power Trends/2018 -

Power-Trends.pdf.
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EXHIBIT 2-4 NEW GENERATION IN EW YORK STATE: 20002018654

684
D TOTAL
NAMEPLATE
CAPACITY ADDED
SINCE 2000:
11,733 MW
UPSTATE
147 459 ' 3,055
B E F
211 862
A B c
912 DOWNSTATE
G
74
0 * H
| E—]
3958 —* = 1401
J K
TheStatés generation fleet is shiftiwaldesausesol der f

are developed\early 60 percent of the generating capacitshaState is at least 30 years old

Steam turbines fueled by natural gas and/or oil have an average age of more than 40 years, while
combined cycle units fueled by natural gaseham average age of little more than a deéade.

The average of the Stéts hy dr opower facilities is over 50
modernized several major hydropower projéétRenewable power projects such as wind and

solar units are amortgeStat® s n e we s. tn Janhuary 20ILS, NYISERDA published its

Offshore Wind Master Plan, a comprehensive roadmap to develop offshore wind capacity that
woul d meet the Statebds goal of 2,400 MW of of f
Longlsl and and New York City (whose consumpti on
annual electricity usé. They also filed an Offshore Wind Policy Options Paper, which outlines

the process for offshore wind procurement options, and addresses the aptaddréssing the

64 |pid.
65 |pid.

66 New York Power Aut hoNYPA @enerabhihy Padilitiesed sA d cog Blap8,@018at:
https:/iwww.nypa.gov/power/generation/all -generating-facilities .

67 NYSERDA. 2018. New York State Offshore Wind Master Plan: Charting a Course to 2,400 Megawatts of Offshore Wind
Energy. NYSERDA Report 125. January 2018. Accessed on May 9, 2018 at:https://www.nyserda.ny.gov/ -
/media/Files/Publications/Research/Biomass -Solar-Wind/Master - Plan/Offshore -Wind-Policy -Options-Paper.pdf.
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policy issues pertinent to the successful depl
State®s goal

EXHIBIT 2-5 2018 INSTALLED GENRATION CAPACITY BY MCA LOAD ZON&°

Total ili
o er-35,067 Capability by Zone
Winter=41,469
W 2018 Summer Capability (MW) 2018 Winter Capability (MW) # 2017 Net Energy Generation (GWh)
12,000 35,000
Upstate Downstate
Summer=21,985 Summer=17,082 10,672
Winter=22,896 Winiter=18,573
* 30,000
10,000 9,667
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8,000 =
6, 754 7% g
: 20000 §
£
< B
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i ]
£
d
-
@
z

6,000 5,786
. 5,306
4,922 L 15,000
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4,000 -
3,031 3,067 10,000
1,9271,934 2,109 2115
2,000 - 5,000
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?69 780 bt 03”
(\6"
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& S %
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68 Long Island-New York City Offshore Wind Policy Options Paper. January 29, 2018. Accessed on May 9, 2019 at:
https://www.nyserda.ny.gov/ _-/media/Files/Publications/Research/Biomass -SolarWind/Master -Plan/Offshore -Wind-
Master-Plan.pdf.

69 Source: NYISO. 2018 0 ad & Ca pacity Dat a 066dAtcesseBom M&y2,2018q:r i | . p. 66
http://www.nyiso.com/public/webdocs/markets operati ons/services/planning/Documents and Resources/Planning
Data and Reference Docs/Data and Reference Docs/2018 oad-Capacity-Data-Report-Gold-Book.pdf.
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EXHIBIT 2-6 LOCATIONS OF GENERANG CAPACITY IN NEWORK STATH?

New York City

Installed Capacity
s 0to25 MW
© 26 to 350 MW
@ 351 to 750 MW
@ 751 to 1,250 MW
@ 1,251 to 2,500 MW

Transmission System

More than 80 percent tfieSt a t e -dodtagétiargsrhission lines went into service before 1980;
transmission infrastructure upgrades over the next 30 years could cost upwards of $25 billion.

NYISO recognizes the praag need for new transmission investmentthimState, both through

new and upgraded transmission capacity. New and upgraded transmission facilities will help

address congestion, deliver renewable power resources from upstate locations, and diversify the
Stateds fuel sources. One of the key considera
renewable generation, primarily by increasing cisiase energy transfers (as much of the

renewable generation is upstate and usage is downstate).

70 ESRI Map Projection: WGS 1984 Mercator Auxiliary Sphere.

INYI SO. 2017. Power Tr e Eldcsic Gritl Acgesséd an May2, 2E8 at:l vi n g
https://www.nyiso.com/public/webdocs/media room/publications presentation s/Power Trends/Power Trends/2017
Power Trends.pdf.
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Distribution Sy stem

Loc al di stribution companies are statutorily r
suppliers to the end user (i.e., the custontexisting distribution systems serve approximately

7.8 million customers across the Sta#eServing as the finatep for most customers, the

distribution system picks up where the transmission andranbmission systems leave.off

Generally, electric distribution systems are designed for voltages frorki/élts (kV) down

to 2.4 kV, with direct services to dosners typically at 120/208 volt$he most common service

voltage for electric distribution systemstire State is 13 kVSome customers are, however, able

to take distribution service at higher voltage levels, in some cases even as high as transmission
voltage levelsThe Staté s di stri buti on system includes both
with underground facilities generally found in newer installations and in highly congested areas

such as New York Citylhere are over 300,000 miles of disttiba lines throughouthe State,

of which slightly more than half are overhead.

Operation and Control

The vast majority of distribution systemstire State are operated and controlled by the six IOUs

andthe Long Island Power Authority.[PA). Forexampk, ConEdi sonés di stri buti o
makes up a large percentage of the underground facilities in the Stataddition to the six

IOUs and LIPA, there are 49 municipal utilities and four rural electric cooperatives that own and
operate their own distriltion facilities, serving over 150,000 customé&rdn most cases, the

municipal utilities and cooperatives are connected to the larger utilities (e.g., NYPA or LIPA)

and, therefore, have a relatively limited operating flexibiltyexhibit 2-7 illustratesthe location

of electric service territories and municipal utilities througtibatState

72 NYSERDA; Department of Public Service. Interconnection of Distributed Generation in New York State: A Utility
Readiness Assessment (Final Report). Report Number 1528, September 2015. Accessed on May 2,2018 at:
http://mwww3.dps.n _y.gov/W/PSCWeb.nsf/96f0fecOb45a3c6485257688006a701a/dcf68efca391ad6085257687006f396b/$
FILE/83930296.pdf/EPRI%20Rpt%2820Interconnection%200f%20DG%20in%20NY %20Staimplete %20
%20Sept%202015.pdf

73 New York State Energy Planning Board. 2012. New York Stée Tr dnsmission and Distribution Systems Reliability
Study and Report. August. Page 14. Accessedon May 2, 2018 at: http://nyssmartgrid.com/wp -
content/uploads/2012/09/reliability  -study.pdf .

74 DPS. Final Generic Environmental Impact Statement in Case 03-E-0188 Proceeding on Motion of the Commission
Regarding a Retail Renewable Portfolio Standard. Issued August 26, 2004. Accessedon May 2, 2018 at:
http:/Awww.dps.ny.gov/NY RPS FEIS 8-26-04.pdf.

75 \bid.
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http://nyssmartgrid.com/wp-content/uploads/2012/09/reliability-study.pdf
http://nyssmartgrid.com/wp-content/uploads/2012/09/reliability-study.pdf
http://www.dps.ny.gov/NY_RPS_FEIS_8-26-04.pdf

EXHIBIT 2-7
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LOCATION OF ELECTRI SERVICE TERRITOREEAND MUNICIPAL UTILTIES THROUGHOUT
NEW YORK STATES

Legend
Central Hudson Gas & Electric NYS Electric and Gas
Consolidated Edison - Orange and Rockland Utilities
I Long Island Power Authority [ Rochester Gas and Electric
National Grid —  Municipal Utilities

Planning/Licensing of New Distribution Capacity

Localdistribution companies are responsible for planning and licensing new distribution
capacity/facilitiesLicensing requirements for the siting of distribution facilities are normally
governed by local jurisdictions and ordinancdse Commissiorrequires tie underground
installation of new distribution facilities in residential subdivisioffse Commissioralso has
rules governing the installation of small distributed generators to the distribution systems
referred to as Standardized Interconnection Rexpgines(SIRs) /7

76 New York State Energy Planning Board. 2012. New York State Transmission and Distribution Systems Reliability Study
and Report. August. Page 14. Accessedon May 2, 2018 at: http:/nyssmartgrid.com/wp -
content/uploads/2012/09/reliability  -study.pdf .

77 NYPSC. 2017. New York StateStandardized Interconnection Requirements and Application Process for New
Distributed Generators 5 MW of Less Connected in Parallel with Utility Distribution Systems. August 2017. Accessed on
May 2, 2018 at:
http://iwvww3.dps.ny.gov/W/PSCWeb.nsf/96f0fecOb45a3c6485257688006a701a/dcf68efca391ad6085257687006f396b/$
FILE/Augqust%202017%20SIR%Zidal.pdf .
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The 10Us and municipal utilities and cooperatives are further responsible for all aspects of
customer services, including but not necessarily limited to, safety, reliability, metering, billing,
and complaintswWith respect to distributigtheCommissiorregulates the IOUs and many of the
municipal utilities

As new generation is increasingly made uplisfributed energy resources (DERsyreful
consideration wil be needed to effectively i
electricity systemThe Commissiomecently issued updated guidance on interconnection

requirements fonew distributed generatocennected in parallel with utility distribution

systemg8 Net metering for gricconnectedlistributed generatiois availabé subject to

technology, system and aggregate capacity limitafidns.

CURRENT STATUS OF ENERGY STORAGE MARKET
This sectiordiscusgsthe energy storage market, focusing on the technology, regulatory
environment, and market demand/capacity for energy stordge $tate. Energy storage is a
resource capable of receiving energy from the grid and storing it for later injection ot#lectri
back to the grid regardless of where the resource is located on the electricaP8ystem.

Energy storage is growing around the world and irlLtl®& As of 2016, over 17@igawatts GW)
of energy storage capacity have been installed around the watld]img 32GW in the U.S.,

and 1.5GW inthe State?! Projections estimate that the energy storage market in the U.S. will
continue to grow; by 2022, the U.S. storage market is expectevtorth $3.2 billion, senfold
increase from 201%?

Energy Storage Technologies

Energy Storage Resources (ESRs) can retain power to redistribute back to the grid on demand.
They can also withdraw electricity from the grid to alleviate excess supply, if ndgslied.can

be either Afront ohdtheéemeeéerdoo( FBMM)or dAbehi

ESRs have the potential to provide several benefits, including

1 Help utilities balance supply and demand in a reliable and efficient manner hedr
flexibility to consume or supply electricif.

78 |pid.

79 Fora summary of net metering in New York State, see: DOE. Database of State Incentives for Renewables and
Efficiency (DSIRE). Accessedn May 2, 2018 at: http://programs. _dsireusa.org/system/program?fromSir=0&state=NY.

80 FERC. 2018. Electric Storage Participation in Markets Operated by Regional Transmission Organizations and
Independent System Operators, Final Rule, 18 CFR Part 35, 162 FERC 61,127, February 15, 2018. Aassed on May 2,
2018 at: https://www.ferc.gov/whats -new/comm -meet/2018/021518/E -1.pdf.

81 U.S. DOE. DOE Global Energy Storage Database. Last updated August 16, 2016. Accessed orayi2, 2018 at:
http://www.energystorageexchange.org/projects/data visualization

82Munse||, Mi ke. O0US Energy Storage Mar ket Exgplmei6dlc.es Largest
Accessed on May 2, 2018 at:https://www.greentechmedia.com/articles/read/us -energy-storage-market -experiences
largest-quarter -ever#gs.xDhO=yl

83 |pid.
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1 Optimize lower cost generatioasources and prioritize renewable generation over fossil
fuel plants, by adjusting usage for energy market condiffbns.

1 Assist in mitigating transmission congestion and smoothing out the production of
intermittent renewabl€e¥.

1 Provide ramp support to meediability requirements, particularly for renewable
resources, whose generation is variable (e.g., solar generation in the e¥&ning).

1 Help meet installed reserve margins to account for unanticipated generator or
transmission outages, and potentially @éase future demands for installed reserve
margins. ESRs can also assist in meeting operating reserve requirements.

1 Provide voltage support on transmission systems, when insufficient reactive power can
cause system voltage to decline (and vice vérsa).

TPovi de additional r ievehenthe grid mustfberestafied inthee k st ar
event of a blackou®

1 Help manage system peaks by discharging during periods of high load.

Exhibit 2-8 below summarizes the current uses of energy storage projéietsState. Thetwo
largestnumber of energy storage projects in the state are currently offering the following
serviceselectric energy time shift (storage of energy when prices are low and useedf stor
energy when prices are high) agldctric bill manageent (reduce costs for electric seryice

84vernacchi a , John. 0 A-Sdale Enerfly Stdrage:tHow wilities &re ethployihg eheygy storage
systems for grid support aRedewable BEnengyaWoildeSegember 1P)y2017.iAccessedan. 0O
May 2, 2018 at: https://www.renewableenergyworld.com/articles _ /print/volume -20/issue-5/features/energy -
storage/a -brief -history -of -utility -scale-energy-storage.html .

8 NYI sO. 2018. 2018 Power Trends: New York6és Dynamic Power Grid.
http://www.nyiso.com/public/webdocs/media room/publications presentations/Power Trends/Power Trends/2018 -

Power-Trends.pdf.

86 NYISO. 2017. The State of Storage: Energy StorageReour ces i n New Yor kds Wholesale Electr

December 2017. Accessed on May 2, 2018 at:https://home.nyiso.com/wp -
content/uploads/2017/12/S tate of Storage Report Final 1Dec2017.pdf.

87 |pid.
88 |pid.
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EXHIBIT 2-8 SERVICE USE OF ENEGY STORAGE PROJECTISI NEW YORK STATE2016 89

Service Use of Energy Storage Projects in New York State

Electric Energy Time Shift 18

Electric Bill Management 18

Microgrid Capability 8

Electric Supply Reserve Capacity - Spinning

Electric Supply Capacity

Renewables Capacity Firming

o o o

Resiliency
Black Start 5

Electric Bill Management with Ren bl 5

Grid-Connected (Reliability & Quality) | e———————— /|
Onsite Renewable Generation Shifting  —————

Demand Response me——

On-Site Power 4
Transportation Services e 3
Transportable Transmission/Distribution Upgrade Deferral |i—3
Renewables Energy Time Shift  s—

Stationary Transmission/Distribution Upgrade Deferral m——

Voltage Support 2

Transmission Congestion Relief — >
T T T T T T T T T 1

0 2 4 6 8 10 12 14 16 18 20
Number of Projects

There are four primary categories of energy stoPége:
1. Chemicali batteries, flow batteries, fuel cells.
2. Electricali superconductors.
3. Thermali molten salt, ice storage.
4. Mechanical pumped hydroelectric storage, compressed air energy storage (CAES).

Exhibit 2-9 below summarizes the storage types in each of these categories, including the
capability of each type.

89 y.S. DOE. DOE Global Energy Storage Database. Last updated August 16, 2016. Accessed on May 2, 2018 at:
http://ww__w.energystorageexchange.org/projects/data_visualization

OVNYI SO. 2017. The State of Stor age: Energy Storage Resources ir
December 2017. Accessed on May 2, 2018 at:https://home.nyiso.com/wp -
content/uploads/2017/12/State of Storage Report Final 1Dec2017.pdf .
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EXHIBIT 229 SUMMARY OF ENERGY ®RAGE TECHNOLOGY TY®S

a) s 0 o
CURRENT NY S ol Y| z Wk 5 Z u
CAPACITY (MW; T ¢ 5 Q = 9 2 z &
(MW; AS < X TR < = a < [T
> 5(: < g o -4 o 3 E 7]
CATEGORY | STORAGE TYPE DESCRIPTION OF 2018) S 3 B3 5 - o 5
Energy exchange between a chemical and an
electrical state; e.g., lead -acid, sodium-sulfur,
Battery rica °-0., 6 v sodl 55 MW v v v v Vv v
sodium-ion, sodium nickel chloride, nickel
cadmium, nickel metal hydride, zinc -bromide.
Batteries with liquid electrolytes separated by
Chemical Flow Battery a membrane and can be instantly recharged if -- \Y \Y, \Y \% \Y, \Y,
liquid electrolytes are exchanged.
Converts hydrogen and oxygen into water and
Fuel Cell yarog vg - v v v v v v
energy.
. . Electric vehicles serve as storage; aggregated
Vehicle to Grid ) g€, aggreg
(V2G) EVs charge when prices are low and return -- \Y \Y, \% \Y, \Y,
electricity to the grid when prices are high.
Super Two conductors separated by an insulated
Electrical P layer that has close to zero resistance when -- \% \%
conductor o
cooled below a critical temperature.
Salt is circulated through a heat exchanger
during the day, held in storage tanks at night,
Molten Salt and dispatched back through heat exchanger -- \% \% \% \% \% \%
Thermal to create super -heated steam which powers a
turbine.
Make i ring off -peak night time hours, i
Ice Storage Make ice during off -peak night time hours, ice 5 MW v v v v v v
is melted during peak cooling day time hours.
Facility uses electricity to pump water from a
Pum Hydr lower reservoir higher reservoir. When
u p_ed ydro- o.e ese .o to a higher reservo e 1,400 MW v Y v v Vv Vv
electric Storage | prices are high, releases water to flow past a
turbine to generate electricity.
. .| Use electricity to compress air in a storage
Mechanical Compressed Air y P . . .g
tank or cavern. As the air is released, it is
Energy Storage 9 MW \% \% \% \% \% \%
expanded and heated to make a natural gas
(CAES) . )
turbine more efficient.
re and pr lectrici kinetic ener:
Flywheel Stg eandp odu.ce .e ectricity as kinetic energy 20 MW Vv Vv
using a large spinning mass.

| 2-20



Chapter 2 | The Electric Industry in New York State

CATEGORY

STORAGE TYPE

DESCRIPTION

CURRENT NY
CAPACITY (MW; AS
OF 2018)

DAY-AHEAD
MARKET

REALTIME
MARKET

CAPACITY

VOLTAGE

SUPPORT

RELIABILITY

OPERATING
RESERVES

Note: 1) Includes announced, contracted, under construction, and operational projects.

Sources:
NYI SO.

2017. The

of Storage:

content/uploads/2017/12/State_of Storage Report Final 1Dec2017.pdf

Personal Communication, NYSERDA Staff. May 31, 2018.

Energy

Storage Resour c e sedonMay\e2018 #tohttpk:fhesmeWiiso.dom/em |- e
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Policy and Regulatory Environment for Energy Storage

As the market advances the technolofgnd demand fodESRSs regulatory authorities have had
to adjust policies to address the needs of these resources. Policy changes in thislae&tatén
include:

1 In 2009, the NYISO was the first of thedependent System OperatoiS@)/ Regional
Transmission OperatorRTOS) to develop rules that allowed limited energy storage
resources (LESRpsupply regul ation service. The NYI
i ncluded a process where the LESROGs state c
time energy market softwafé.

1 The Sta e REY Initiative encourages thacorporaion of DERs intoutility system
planning processes.

1 By December 2018, the Commission ordered ks must have at least two energy
storage projects attached to a distribution substation that offer at a mimvougiistinct
services €.9.,energy, regulation, or capacif}p.

1 On November 29, 201 RNew Yorklegislation instructed the Commission to create
storage procurement targets for 20830.

1 Mayor de Blasio announced a New York City energy storage target of W0 by
202094

1 NYISO created a DER Roadmap, which presésatsgision for. integrating DER into the
NYI SO6s energy, ancil | arthealigrmenmwithctiegoals and ¢ af
of REV; enhaning measurement and verification methodologies; alignompensation
with wholesale service performance; and faecg®n wholesale market transactidfis.

TGovernor Cuomobs 2018 State of the State ac
from theNYGB and a $60 million investment from NYSERD@ support the
development and deployment of up to 1,500 MW of energy storage capacity by 2025.

Nyl sO. 2018. 2018 Power Trends: New York6s Dynamic Power Grid.
http://www.nyiso.com/public/webdocs/media room/publications presentations/Power Trends/Power Trends/2018 -

Power-Trends.pdf.
92 NYPSCOrder on Distributed System Implementation Plan Filings, State of New York Public Service Commission, 14

M-0101/ 16-M-0411, Mar. 9, 2017. Accessed on May 2, 2018 at:
http://documents.dps.ny.gov/public/MatterManagement/CaseMaster.aspx?MatterCaseNo=16 -M-0411

93 state of New York. Senate Bill S5190: Establishes the Erergy Storage Deployment Program. November 29, 2017.
Accessedon May 2, 2018 at: http:/legislation.nysenate.gov/pdf/bills/2017/S5190

M patel , Sonal. oONew York City Sets ArRbwer Semt 29s201B.iAccgsseidahe Ener gy St
May 2, 2018 at: http://www.powermag.com/new  -york-city -sets-ambitious-citywide -energy-storage-target/ .

95 NYISO. 2017. Distributed Energy Resoure s Roadmap for New Yorkods Wholesale Electricf
Accessed on May 2, 2018 at: https://home.nyiso.com/wp _-content/uploads/2017 /10/Distributed -Energy-Resources

Roadmap DER.pdf
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The Governor also directed NYSERDA to develop a plan for the deployment of energy
storage projects (the Roadmap).

At the federal level, thEERChas enacted several rulings addressing energy storage, including:

1 Order 755 (2011): Requires RTOs and ISOs to consider the response speed of resources
used for frequency regulation resources (rather than only considering the c&gacity).

1 Order 784 (2013)Revises regulations to foster competition and transparency in ancillary
services markets$o better account for and report transactions associated with the use of
energy storage devices in public utility operati®hs

1 Order 841 (2018)Amended regulationgnder the FPA to remove barriers to the
participation of electric storage resources in the capacity, energy, and ancillary service
markets operated by RB@nd ISOsRequires that RTOs and ISOs revise tariffs to
establish a participation model consisting of market rules that, recognizing the physical
and operational characteristics of electric storage resources, facilitates their participation
in the RTO/ISO marketsequires they specify that the sale of electric energy from the
RTO/ISO markets to an electric storage resource that the resource then resells back to
those markets must be at the wholesale locational margina]l a@nidestablishes a
minimum size requireent of no greater than 0.1 M%9.

1 Order 845 (2018): Revises the Large Generator Interconnection Procedures (LGIP) and
the Large Generator Interconnection Agreement (LGIA), updating the definition of a
generating facility to explicitly include electricity seme resources. It also revises
interconnection rules and protocols for any generator larger than 20 MW, and allows for
interconnection customers to request a level of interconnection service that is lower than
the capacity of their generating facilt§?

96 Governor Cuomo Unveils 20th Proposal of 2018 State of the State: New York's Clean Energy Jobs and Climate
Agenda. Accessed on April 27, 2018 at: https://www.governor.ny.gov/news/governor __-cuomo-unveils-20th-proposal-
2018 state -state -new-yorks-clean-energy-jobs-and-climate .

97 FERC. 2011. Frequency Regulation Compensaon in the Organized Wholesale Power Markets. 137 FERC 1 61,064. 18
CFR Part 35. October 20, 2011. Accessed on May 2, 2018 at:https://www.ferc.gov/iwhats -new/comm -
meet/2011/10201 1/E-28.pdf.

98 FERC. 2013. ThirdParty Provision of Ancillary Services; Accounting and Financial Reporting for New Electric Storage
Technologies. 18 CFR Parts 35, 101, and 141. 144 FERC 1 61,056. Accessed on May 2, 2018 at:
https://www.ferc.gov/iwhats  -new/comm -meet/2013/071813/E -22.pdf.

99 FERC. 2018. Electric Storage Participation in Markets Operated by Regional Transmission Organizations and
Independent System Operators. 18 CFR Rrt 35; 162 FERC 1 61,127. Issued February 15, 2018. Accessed on May 2, 2018
at: https://www.ferc.gov/iwhats -new/comm -meet/2018/021518/E -1.pdf.

100 FERC. 2018. Reform of Generator Interconnection Procedures and Agreements. 18 CFR Part 37. 163 FERC 1 61,043.
Accessed on May 31, 2018 at https://www.ferc.gov/whats  -new/comm -meet/2018/041918/E -2.pdf.
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Market for Energy Storage

Storage resources can participate in NY4&ninistered energy, ancillary services, and capacity
markets in limited ways such as demand response progi&ftS8O regulates two energy

markets: the DayAhead Market (DAM) and the Re@ime Market (RTM). They also allow

ESRs with 20 MW or less capacity to aggregate with othei58R DERSs in order to facilitate
wholesale market participatidf!

Prior to 2014, market demand for energy storage was low, primarily as a result of higindosts
insufficient renewable energy penetration. Since then, significant advances in the technologies
available and a decline in their costs, supportive local and federal legislation, and cooperative
ISOJRTOshave increased the market for energy storagthd U.S. overaligrid-supplied

installed storage capacity increased 223 percent between 2014 and 2@iStrémudedinstalled
capacity increased 405 percent over the same period. In New York State, revendgmBom
sellingenergy storagsolutionsand servicescreased from $598 million in 2012 to $908 million

in 2015; employment in the sector increased f&890jobs in 2012 to 4,340 jobs in 201%.

By 2030, projections estimate energy storsgles and services from NYS firms cogkherate

$8.71 hillion in global revenuand creat&0,000jobsin the Statel03-104.105

NYI SO6s vision of t hheStaEaisepregepteddthivir2algbelonnar ket i n
distribution utilities would evolve into distributed system platforms, and consumers would
become producers of electricity as well as consumers.

NYISO anticipates a new participation model to fully exploit the capabilities that new storage
technologies can offer in terms of balancing system variability and supplying tyaghaing
critical peakperiods! This participation model has three pillars:

1. Energy Storage Integration: createnew ESR participation model that captures unique
storage characteristics.

2. Energy Storage Optimization: utilig&SR servicemore efficiently bytaking into
accoun t he resourceds energy constraints over

101 g,

102 gy Consulting/IEc for NYSERDA. 2017. NYSERDA Energy Storage andBEST Program: MarketCharacterization
and Assessment. February 2017. Accessed on May 2, 2018 athttp s://www.nyserda.ny.gov/ -
[media/Files/Publications/PPSER/Program -Evaluation/2017ContractorReports/Energy -Storage-NY-BESTMarket-
Characterization -Report.pdf.

103 |Ec for NYSERDA. 2016. The Energy Storage Industry in New York State: Recent Growth and Projectios 2015
Update. October 2016. NYSERDA Contract 32883.

104 New York State. 2018. Governor Cuomo Unveils 20" P r o posal of 2018 State of the State:
Jobs and Climate Agenda. January 2, 2018. Accessed on May 18, 2018 at:
https://www.governor.ny.gov/news/governor __-cuomo-unveils-20th-proposal-2018-state - state -new-yorks-clean-energy-
jobs-and-climate .

105 |1 the baseline estimations (see Chapter 4), the analysis conservatively assume that these projected increases in
energy storage capacity do not take place; in reality, some of these projected increases will have occurred absent the
proposed action.

106 NyiD. 2018. 2018 Power Trends: New Yorké6s Dynamic Power Grid.
http://www.nyiso.com/public/web  docs/media_room/publications presentations/Power Trends/Power Trends/2018 -

Power-Trends.pdf.
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3. Renewable and Storage Aggregation: anatze pairing of ESRs with intermittent
resourcesd’

EXHIBIT 2210 NYISO VISION FOR FOURE GRID STRUCTUR{®

Energy Supply
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Two-way flow of electricity

Overall, this chapter provided an overviewtlod historical overview of the electric industry in

the State, the existing regulatory environment
trends in electricity demand, the present electricalsyst¢ i ncl udi ng t he Stateds
transmission, and distribution systems), and the current state of the energy storage market.

107 NylI so. 2017. The State of Stor age: Energy Storage Resources i
December 2017. Accessed on May 2, 2018 at:https://home.nyiso.com/wp -
content/uploads/2017/12/State _of Storage Report Final 1Dec2017.pdf .

108 Ny|SO. 2017. The State of Storage: Energy Storage Resourcesin®lw  Yor k6s Whol esale Electricity
December 2017. Accessed on May 2, 2018 at:https://home.nyiso.com/wp -
content/uploads/2017/12/State of Storage Report Final 1Dec2017.pdf .
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CHAPTER 3] ENVIRONMENTAL SETTNG

Consistent witiNew York Codes, Rules and Regulations (NYCBRYYCRR 8617.9(b)(5)(ii) of

New Yorkds State Envir SBQRE, thisaHapteQuravities dany Revi ew
overview of the areas to be affected by the proposed action, defined under 6 NYCRR 8617.2(I) as
ithe physical c o n d i yt[theppnoposed hctian, ineluding landy &ir, vaaterf e c t e d
minerals, flora, fauna, noise, resources of agricultural, archeological, historic or aesthetic

significance, existing patterns of population concentration, distribution or growth, existing
communityorei ghbor hood character, and human health.
this chapter serves as a baseline of the existing environmental conditions againgivelpicr 5
throughChapter 10evaluate and compare the potential impacts oEtiergyStorageRoadmap

(the Roadmap)Theareas potentially impacted by the proposed Roadmap actions include the entire

State of New YorKthe State)However, since energy storage projects resulting from the Roadmap

may be more highly concentrated in downsta¢asiin and around New York City, this chapter

also discusses environmental factors specific to that area.

This chapter is organized into eleven sections consistent with the following environmental
resource areas:

1 Section 3.1provides a brief descriptiomf t he St ateds physiography

1 Section 3.2describes the different types of current land uses across the State, including
open space and existing land uses associated with the electric industry;

1 Section3.3descri bes t he S ries,twetlansls, drickingawater, and est ua
groundwater, water use, and the connection between energy and water resources;

1 Section34descri bes the Stateds plants and ani ma

1 Section 3.5summarizes climatic conditions such as temperature and precipitation, air
quality, and climate change;

1 Section 3.6 including the importance of those resources;
1 Section 3.7covers solid and hazardous waste generation and management practices;

1 Section 3.8summarizes potentially relevant public health issues such as ozone, particulate
matter, and asthma,;

1 Section 3.9describegpopulation inthe State and the factors that contribute to the
development and maintenance of community character;

1 Section 3.1Mriefly describes the transportation modes and facilities found throutjifeout
State; and
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1 Section3.1lpr ovi des an overview of the Statebs
employment, income and wages, housing, municipal revenues and a description of low
income and minority populations that could be subject to dispropaetiama adverse
environmental impacts.

PHYSICAL GEOGRAPHY
New York State is the #Margest state in the U.S. by size, covering more than 47,000 square

miles (30.1 million acres¥?including approximately 1,600 square miles (1.0 million acres) of

inland water bodies!° The topography ahe State is generally hilly or mountainous in all areas
except Long Island and the relatively level areas adjacent to Lake Erie, Lake Ontario, and the St.
Lawrence River. The highest topographic variations are found in the Catskill and Adirondack
Mountains vinere elevations reach higher than 4,000 feet and variations between peaks and valleys
of up to 2,500 feet. Approximately 40 percenttwf State has an elevation of more than 1,000 feet
above sea level. However, elevation on Manhattan does not exceazeP6bdve sea level and
averages 33 feet above sea lével.

Geology

TheSt at eds el ect r i c it$geabgysGeology determinesthdtypesande d by
distribution of soils, water drainage, topography and ecosystems. In turn, these factoraimopact
use, development, and population distribution, thereby indirectly affecting the electric industry.

More directly, the buffering ability of bedrock geology, soils, and water can help limit the damage
caused by acidic air pollutants released from ssustich as electric generation, industrial

activities, and transportation. The four types of geological features that provide pollution buffering
in the Staténclude: (1) shale and shatandstones, such as limestone; (2) granite; (3) sands and
clays; andgl(4) soils. The ability of certain geologic features to buffer air pollutants from
surrounding soils and surface waters depends on the amount of calcium carbonate released by
natural weather and erosion processes. Geologic features resistant to susdepraeteh as

granite in the Adirondack Mountains and Hudson Highlands, provide minimal buffering capacity
due, in part, to a lack of calcium carbonate.

Shale and shalsandstones such as limestone provide the greatest buffering capacity. This bedrock
dominates in the Appalachian Highlands, Hudson Valley, and the periphery of Tug Hill (in upstate
New York)1'2Large areas of sandstone are found in narrow bands of bedrock along the northern
edge of the Appalachian Highlands, the south shore of Lake Ontai8i{.thawrence River plain,

and the Catskill Mountains. Several long, narrow bands of limestone bedrock are also found in the
periphery of the Adirondacks, and along the Lake Ontario plain, the St. Lawrence River plain, and
the escarpment located soutltlué Mohawk River and west of the lower Hudson River. Large

areas of limestone bedrock also occur at both the northern edge of the Hudson Highlands and

109 y.s. Census Bureau. State & County Quick FactsdNew York. Accessedon April 27, 2018 at:
https://www.census.gov/quickfacts/fact/table/US,NY/PST045216

110 cornell University. The Climate of New York. Accessed on April 27, 2018 at: http://archive.today/UGwJ
111 1pid.

112 por purposes of this GEIS, upstate New York is defined as areas that fall within NYCA Load Zones A-G and downstate
as areas that fall within NYCA Load Zones H-K.
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along the Taconic Mountains. Although sands and clays erode rapidly, these geologic features,
underlyingmost of Long Island, are primarily composed of silicates, which do not generate
significant amounts of calcium carbonate and therefore provide little buffer to acidic pollution.
New York City lies along the New York Bight, referring to the expanse of@haltean between

the coast of New Jersey and Long Isl&HdNew York City itself mainly comprises sedimentary
formations of the Cretaceous, Tertiary, and Quaternary ages, situated primarily on the Atlantic
Coastal Plaif*

LAND USE
Land use is generallyefined as the management and/or modification of the natural environment

(or land) to support human uses. Existing land uses are largely a function of local topography. For
example, the highlands of eastern New York form natural barriers to transpaataticettlement.

As such, most New Yorkers live in the lowland areas in between, including the Lake Champlain
and Hudson River Valleys, and south of the Hudson Highlands, where the topography slopes down
to sea level in New York City and Long Island.

In addtion to topography, land use is also influenced by such factors as proximity to developed
areas and transportation networks, past uses of the land, and general societal and economic trends.
The scope and scale of development across the State rangestfaonand suburban, to rural and

natural areas. Because of topography, a variety of land uses are concentrated in a narrow corridor
along the Hudson RiveExhibit 3-1 provides an overview of major land uses across the State. As
shown, more than half dfie State is forest and woodland (56 percent), while approximately 21
percent is active farmland or cropland. Developed areas, which consist primarily of residential,
commercial, and industrial land uses, comprise approximately nine percent of the State.

Themajority of land in New York City is developed for residential, mixed use, commercial,
institutional and industrial. HowevédmalNew Yor k
five boroughd covers 14 percent of the city, totaling approximately @9 @cres?®

113 yses. 2003. Geology of the New York City Region. Accessed on May 3, 2018 at:
https://3dparks.wr.usgs.gov/nyc/common/introduction.htm

114 |hig.

115 City of New York. 2013. A Stronger More Resilient New York: Chapter 11 Parks. Accessedon May 7, 2018 at:
http://iwww.nyc.gov/html/sirr/downloads/pdf/final report/Ch 11 Parks FINAL singles.pdf
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EXHIBIT 31 NEW YORK STATE LAND USE SUMMARSY

Cropland _ 4,590,968
Developed Land - 2,910,043
Pasture - 1,645,072
Wetlands - 1,644,541

Open Water . 1,067,093
Shrubland l 712,889
Barren ‘ 55,786

0 5,000,000 10,000,000 15,000,000 20,000,000

Acres

Local Land Use Planning

New York State constitutional fitheGtate is primdrilg 6 pr ov
controlled at the municipal level. All cities the State and more than 70 percent of townships

develop and adopt comprehensive land use plans, which address land use planning, conservation,
zoning, and related regulatory requiremeNismerous statewide land use plans and resource
management plans provifiether guidance for local authorities on statide land use issues of

importance (e.g., groundwater, coastal areas, etc.). Additionally local land use and planning laws

will likely have implications for the siting of energy storage projects. For exaiple York

Citybés Department of City Planning pursues obj
housing, economic development, resiliency and sustainability, land use reviews, and data and
expertise. The City Planning Commission regularly holds hgamnd votes on applications that

relate to the use, development, and improvement of property that is subject to regulation by the

City.

Open Space!’

The definition of open space depends on the context. In a big city, a vacant lot or a small marsh

can beopen space. A small park or a narrow corridor for walking or bicycling is open space,

though it may be surrounded by developed areas. Open space may be defined as an area of land or
water that either remains in its natural state, free from intensive gavehd for residential,

commercial, industrial, or institutional use. Such spaces include agricultural and forest land,
undeveloped coastal and estuarine lands, undeveloped scenic lands, public parks, and preserves.

116 National Agricultural Statistics Service Cropland Data Layer. 2017. Published crop -specific data layer. Accessed on
May 7, 2018 at: https://nassgeodata.gmu.edu/CropScape/ .

117 NvSDEC. 2016. Final New York State Open Space Conservation Plan. December. Accesseth April 27, 2018.
https://www.dec.ny.gov/lands/98720.html
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Waterways, water bodies, and wetlandsadse important, especially those with public access,

including the public shorelines and waters of two Great Lakes and other major lakes, major rivers,

such as the Hudson River, and the Atlantic sea coast. Open space can be publicly or-privately
owned.Exhibit 3-2 displays a distribution of open space by ownershipégtate. These spaces
provide a variety of benefits to -lmingdtitat edbs eco
residents.

The value of open space and parks is@sthblished. For eraple, one study documented $2.74
billion in added annual benefits from open space in Suffolk and Nassau counties on Long
Island!*® These benefits result from added tax revenues from increased land values near open
space, reduction in governmental service®pen space, recreation and tourism revenues,
agricultural revenues, source water protection, storm water treatment, and pollution reduction,
among other benefits.

EXHIBIT 3-2 SUMMARY OF PROTECTED AREAS IN NEW YORK STATEC

OWNERSHIP ACRES PERCENT OHOTAL
State Land 4,162,281 82%
Private Conservation Lands 433,462 9%
Federal Land 253,698 5%
Local Government 160,555 3%
Native American 87,442 2%
TOTAL 5,097,438 100%

Besides economic benefits, open space contributes to a greater qualityoofridarby residents,
which also translates to added health benefits. Physical activity promotes health, and open space
provides access to walking, riding, and hiking trails. In the largest study of its kind, a study in
England examined mortality in 36@0 deaths from a population of 41 million people. The study
showed that mortality was related to many factors, including income, but after correcting for such
factors, access to open space was a significant factor contributing to lower mortalits* rates.

118 Tyyst for Public Land. 2010. The Economic Benefits and Fiscal Impact of Parks and Open Space in Nassau and Suffolk
Counties, New York. A Report by The Trust for Public Land for the Long Island Community Foundation and the Rauch
Foundation. Accessedon May 3, 2018 at: http://cloud.tpl.org/pubs/ccpe  --nassaucounty-park-benefits.pdf .

119 \while the Adirondacks Park is approximately six million acres, only 44.6 percent (or 2.6 million  acres) of the park
are State Conservation Lands. The remainder is private land, classified for use with varying levels of Adirondack Park
Agency permitting and approval. For more information, see: Adirondack Park Agency. Adirondack Park Land Use
Classification Statistics. March 20, 2018. Accessed on April 30, 2018 at: https://apa.ny.gov/gis/stats/colc201803.htm

120 conservation Biology Institute. PAD-US 2.1 (CBI Edition) October 1, 2012. Accessedon April 30, 2018 at:
https://databasin.org/datasets/5824df6d0e8ad4adc88bel16640053dd6a .

121Mit(:hell, R. and F. Popham. 2008. OEff ecnhequalitesecarposure to natu
observational popul ation st udy.-0660. (As cifed ia in Indiam Pcnt CorRimg@ncy(Pia6 5 0 ) pp-
Final Generic Environmental Impact Statement. July 2013).
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New York State Open Space Conservation Program

The open space conservation program maintains broad public support throughout the State. This is

a testament to the programbébs many environment a
outdoor recreatiaal opportunities, goals of the open space conservation program include

protecting plant and animal diversity to ensure viable ecosystems, protecting the drinking water

supply and the water quality for aquatic ecosystems, improving the quality of lifeéortSt at e 6 s
citizens, maintaining natural resource industries such as farming, forestry, fishing, and tourism,

and combating global climate change and its potential effects.

To ensure citizen input into State land acquisition decisions, New York estdidisbanal open

space conservation program in 1990. New York State Department of Environmental Conservation
(NYSDEC) and New York Stat®ffice of Parks Recreain & Historic Preservation

(NYSOPRHP) developed a comprehensive statewide Open Space ConadPlatiohat covers
conservation actions, tools, and cooperation with other participating State agencies, including the
Department of State (DOS), the Adirondack Park Agency, the Department of Agriculture &
Markets (DAM), and the Department of TransportaffdOT). Updated every three years, a

revision of the plan was releasedDecember 2016. The reviseldup addresses open space
conservation activities within four critical priority areé$) promotingoutdoorrecreation|2)
addressinglimate change(3) ensuringcleanwater,air andland for ahealthypublic andvibrant
economy; and4) protecting,using andconservingour naturalresources ancultural heritaget??

Electric Industry Land Uses

Transmission and distribution |ines account fo
land inthe StateThe statewide transmission system spans more than 180,000 acres plus a
supporting network consisting of more than 10,000 overheadtaindas and 600 underground
circuit miles!?3In addition, thousands of additional miles of local distribution lines convey electric
power from utilities to customers. New York City receives electricity from betlityrgenerated

and imported power sourc&s Consolidated Ediso@ompany of New York, Inc. (CoRdison),

which provides electricity to the vast majority of New York City residential and business
customers, utilizes more th@D00 primary feeders and 55 area substations. The distribution
system Lutizes some 205,000 utility poles and 46,000 overhead transformers throughout the City,
as well as a vast network of underground conduits, wires and é&bles.

122 \ysDEC. 2016 Dratft Open Space Conservation Plan. Accessexh April 30, 2018 at:
https:/iwww.dec.ny.gov/lands/98720.html

123 pps. Final Generic Environmental Impact Statement in Case 03-E-0188 Proceeding on Motion of the Commission
Regarding a Retail Renewable Portfolio Standard. Issued August 26, 2004. Accessedon May 3, 2018 at:
http://www.dps.ny.gov/INY RPS FEIS 8-26-04.pdf.

124 NyCEDC. 2013. A Stronger, More Resilient New York. June. Accessedn May 3, 2018 at:
https://www.nycedc.com/resource/stronger -more-resilient -new-york.

125 ¢on Edison. Electric System. Accessedon May 3, 2018 at:
http://legacyold.coned.com/newsroom/energysystems _electric.asp
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WATER RESOURCES

This section describésh e Smaatteerd sr esour ces b egansand astgaries,i t h
wetlands, drinking water, groundwater, and water use. This section ends with a brief discussion of
the intersection of energy and water resources.

Oceans and Estuaries!?

The southern part dhe State sits on the shore of the Northatlkantic Ocean. New York includes

nearly 1.2 million acres of salt and brackish water in the marine and coastal areas, and more than
2,800 miles of shoreline. The ocean current coming up the shoreline mixes with freshwater rivers
and streams that draintinthe ocean around New York City and Long Island. The intersection
between these two types of waters creates several distinct estuaries that flourish with marine life,
including five estuaries that exhibit unique characteristics, namely the Long Island, $tte

Peconic Estuary, the Long Island South Shore Estuary Reserve, the New York/New Jersey Harbor,
and the Hudson River Estuary. These areas are managed cooperatively by NYSDEC, the U.S.
Environmental Protection Agency (EPA), other state agenciedpealdnunicipalities.

Wetlands

Wetlands (swamps, marshes, bogs, and similar areas) are areas saturated by surface or ground
water sufficient to support distinctive vegetation adapted for life in saturated soil conditions. There
are many of different typesf wetland, including marshes, hardwood, coniferous and shrub
swamps, wet meadows, bogs, fens, and coastal marshes. Wetlands serve as natural habitat for a
number of plant and animal species. Wetlands also provide a buffer for flooding and tidal erosion
abong the Stateb6s shoreline.

Inthe State, public protection is afforded to two main types of wetland: tidal wetlands
surrounding Long Island, New York City, and the Hudson River South of the Governor Mario M.
Cuomo Bridge; and freshwater wetlands found throughout the state. The3ddogcal Survey
(USGS) estimates the total acreage of wetlands at approximately 2.4 million acres (or eight

t

I
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and 25,000 acres of tidal wetlanéfe.

Drinking Water

Over ninety percent of all New Yorkers receive water from public water supply sy<stePosalic

water supply systems vary in size. Miized, privatelyowned water supply companies serve
municipalities while the smallest systems include small stores inangas that serve customers

water from their own wells. In total, there are over 9,300 public water supply systdmasSiate.

The largest engineered water system in the nation belongs to New York City, whose system serves
more than nine million peoplé?

126 \yYSDEC. Oceans and Estuaries. Accessash April 30, 2018 at: http:/mww.dec.ny.gov/lands/207.html

127 ysGs. National Water Summary on Wetland Resources. State Summary Highlight. Water Supply Paper 2425.
Accessedon April 30, 2018 at: http://water.usgs.gov/nwsum/WSP2425/state highlights summary.html

128 ysGs. 2010. Water Use in the United States. Accessedbn April 30, 2018 at:
https://water.usgs.gov/watuse/data/2010/index. html.

129 New York State Department of Health. Drinking Water Program: Facts and Figures. Accessed on April 30, 2018 at:
https://www.health.ny.gov/environmental/water/dr inking/facts figures.htm .
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As shown irExhibit 33, the majority of the State's population is served by surface water. For
example, the nine million people served by the New York City water system relyfaneswater
F3a20AF0SR 6AGK bSg , 2N] /[ roitiénQystens.  NAS dzLJadl 4GS

EXHIBIT 3-3 SUMMARYOF NEW YORK DRINKINGVATER SOURCE®

588 Surface Water 12,505,823
8,194 Ground Water 4,770,131
Purchased
458 Surface Water 3,996,600
Purchased
134 Ground Water
10,000 5,000 0 0 5,000,000 10,000,000 15,000,000
Number of Systems ® Population Served
Groundwater
Groundwateit he water | ocated beneath earthds surfac

rock formationg occurs across all parts thfe State. Approximately onquarter of New Yorkers

rely on groundwater as a source of potable watéinconsoidated sediments (e.g., sand and/or

gravel deposits) function #seSt at eds most productive aquifers.
occurs under watdable (unconfined) or artesian (confined) conditions. A number of

municipalities, industries, and farrave built over many of these aquifers because they typically

form flat areas that are suitable for development with an ample groundwater ‘Sépplgnable

better management of t hBNYSBECavbrksdvishthg USGSodapat er r
t he Stateds gr Bxhibit8wahbves the geremaldocatianefe e St at ed s
unconsolidated aquifers. The orange areas identify areas of primary afjaifees capable of

yielding a great deal of groundwaterandt her ef or e, are also the Stat
aquifers. The grey areas show the remainder of the unconsolidated aquterSiateThese

aquifers are not as heavily utilized, but are capable of providimm 100 or more gallons per

minute.Lastly, the pink area hidiights the Long Island aquifé?®

130 New York State Department of Health. Drinking Water Program: Facts and Figures. Accessed on April 30, 2018 at:
https://www.health.ny.gov/en  vironmental/water/drinking/facts figures.htm . The population count includes the
population served by the New York City Water System, which includes a transient sub -population of approximately 2.8
million people.

131 NYSDEC. Groundwater. Accessedn April 30, 2018 at: http://www.dec.ny.gov/lands/36064.html
132

NYSDEC. Groundwater Resource Mapping. Accesseazh April 30, 2018 at: http://www.dec.ny.gov/lan  ds/36118.html .

133 NYSDEC. Groundwater. Accessedn April 30, 2018 at: http://www.dec.ny.gov/lands/36064.html
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EXHIBIT 3-4 UNCONSOLIDATED AQUIFERS IN NEW YORK STA¥E

Water Use

In 2010, the most recent year for which complete data are available, USGS estimated annual water
withdrawals inthe State at approximately 10.6 billion gallons per daydf. Uses for such

withdrawals include drinking water, irrigation, industrial, and thermoelectric ptwEhe vast
majority (71 percentor7legd) of t he St ateds t obgdpdefoannual wi t'l
thermoelectric power®

New York City average water use in 2017 was estimated ab@®$’ New York City water use
has experienced a consistent downward trend since 1979, when average daily usage was estimated
at 1.5 bgd38

134 NYSDEC. 2008. Groundwater. Accessed athttps://www.dec.ny.gov/lands/36119.html

135 ysGs. 2010. Estimated Use of Water in the United States in 2010. Accessedon May 1, 2018 at:
https://pubs.usgs.gov/circ/1405/pdf/circ1405.pdf

136 |pid. USGS estimates that thermoelectric power in New York State withdraws 7.140 bgd of fresh surface water and
4.8 bgd of saline surface water.

137 nye Open Data. 2018. Water Consumption in New York City.May. Accessed on May 3, 2018 at:
https://data.cityofnewyork.us/Environment/Water  -Consumption-In-The-New-York-City/ia2d -e54m. The Open Data
teamisapartnership between the NYC Mayords Office of Data Analyti
Technology and Telecommunications (DOITT) to consolidate data from the state and city agencies of NYS.
https://opendata.cityofnewyork.us/overview/

138 |pig,
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