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NOTICE

This report was prepared by SAIC Energy, Environment and Infrastructure LLC (Original contract with
R.W. Beck) in the course of performing work contracted for and sponsored by the New York State Energy
Research and Development Authority and the United State Department of Energy, under funding from the
American Reinvestment and Recovery Act (ARRA) (hereafter the “Sponsors™). The opinions expressed in
this report do not necessarily reflect those of the Sponsors or the State of New Y ork, and reference to any
specific product, service, process, or method does not constitute an implied or expressed recommendation
or endorsement of it. Further, the Sponsors and the State of New York make no warranties or
representations, expressed or implied, as to the fitness for particular purpose or merchantability of any
product, apparatus, or service or the usefulness, completeness, or accuracy of any processes, methods, or
other information contained, described, disclosed, or referred to in this report. The Sponsors, the State of
New York, and the contractor make no representation that the use of any product apparatus, process,
method, or other information will not infringe privately owned rights and will assume no liability for any
loss, injury, or damage resulting from, or occurring in connection with, the use of information contained,
described, disclosed, or referred to in this report.

ABSTRACT

The purpose of the Energy Assurance Plan (EAP) is to develop a reasonable, effective and actionable Plan
that will enhance state government Energy Assurance capabilities, energy reliability and identify new
opportunities for enhanced assurance through technology. The EAP is intended to help State Energy
Officials communicate and coordinate with energy stakeholders on energy disruptions and to prepare for
potential disturbances. It provides a resource for State Energy Officials and other governmental
stakeholders to understand the highly integrated and interdependent nature of the energy industry, the roles
and responsibilities of regional organizations and designated State agencies, in the execution of effective
pre-emergency mitigation, emergency response and restoration. The NYS EAP is part of the ongoing effort
at the federal, state and local levels to enhance energy resiliency in New York. It also aligns with the
National Association of State Energy Officials (NASEO) Energy Assurance Guidelines and references
made available by the Department of Energy’s (DOE) Office of Electricity Delivery & Energy Reliability
(OE). Unlike a general state energy plan, the EAP provides background while helping stakeholders and
responders to understand inter-relatedness of energy systems and become acquainted with the processes
for mitigation and restoration. The EAP contains information about major energy sectors,
interdependencies, vulnerabilities and the consequences of disruptions. It summarizes information about
how energy stakeholders address energy disruptions and shortages and suggests mitigation measures
beyond those addressed by the energy industry that New Y ork might apply to various types and levels of
supply disruptions.
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L. Executive Summary

This Energy Assurance Plan (EAP) represents ongoing work that the New York State Energy Research and
Development Authority (NYSERDA) is performing to develop a reasonable, effective, and actionable plan
designed to meet the requirements of enhancing State government Energy Assurance capabilities and
improving energy resiliency.

The objective is to create a document that expands New York’s Energy Assurance planning efforts by
identifying and incorporating response actions for existing and new energy portfolios as well as new
technologies such as smart grid. This effort may also help create sustainable jobs and build in-house State
and local government Energy Assurance expertise. This Plan is also written to build better regional Energy
Assurance capability and thus help New Y ork State to coordinate and communicate with other States on
energy security, reliability, and emergency response issues.

To support this work, NYSERDA engaged SAIC Energy, Environment & Infrastructure, LLC as a
consultant and partnered with various New York State agencies, local governments, private companies, and
other States to develop an EAP that will meet the federal American Recovery and Reinvestment Act of
2009 (ARRA) requirements of this initiative. In alignment with the original Project Management Plan dated
February 1 2010, this EAP reflects a scope of work that includes the following activities:

Creates and enhances existing in-house expertise within NYSERDA and other State agencies on Energy
Assurance planning and resiliency.

e Includes new technology affecting energy resiliency such as smart grid applications

e Reviews vulnerabilities, critical infrastructure interdependencies, cybersecurity, energy supply
systems, energy data analysis, and communications.

e Develops an EAP that incorporates response actions used by energy providers so that all
stakeholders will understand better the interoperability of energy shortage mitigation, response, and
restoration.

e Examines and suggests appropriate procedures and practices that may later be appended to the New
York State Energy Plan (NY SEP) as appropriate. This includes the review and formalization of
energy risk management strategies, and policies and procedures that identify, mitigate and respond
to energy supply disruptions.

e Includes a mechanism for tracking the duration, response, restoration, and recovery time of energy
supply disruption events.

e Trains appropriate NYSERDA and other State agency staff on energy infrastructure and supply
systems including the content and execution of the EAP.

e Actionable recommendations directly resulting from a managed energy emergency exercise to
evaluate the effectiveness of New York’s Energy Assurance Plan

This EAP reflects the admonition contained in the National Association of State Energy Officials (NASEO)
State Energy Assurance Guidelines' that an EAP should be an on-going process with many activities and
consistent stakeholder involvement that continues after receipt of the final written Plan. NYSERDA is
already working to engage other State agencies such as the New York State Department of Public Service
(DPS), New Y ork Independent System Operator (NYISO), New Y ork State Corporation Commission
(SCC) and the New York Office of Emergency Management (OEM).

! National Association of State Energy Officials (NASEO), State Energy Assurance Guidelines, Version 3.1,
December 2009, http://www.naseo.org/eaguidelines/.
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Throughout the structuring of the EAP, NYSERDA has sought to enhance communications and
coordination in the face of an energy disruption and to enhance the awareness of potential energy shortages.
NYSERDA has focused on understanding monitoring, response, and recovery steps taken by energy
stakeholders during energy disruptions. This provides an adequate perspective for the State because,
ultimately, it is the energy stakeholders that are in charge of addressing the energy disruptions.

1.1 Summary of Sections, Content, and Purpose

Table 1-2 presents a summary of the sections of this report, their content, and purpose, including major

conclusions.

Table 1-2. Summary of Sections, Content, and Purpose

Section

Content Summary

Primary Focus/Conclusions

II — Introduction and
Purpose

Continuity from older plans to
this EAP

Points to implications of fuel and system
interoperability and context of the
assurance and reliability goals of the
EAP.

I1I-Actionable
Recommendations

Recommendations from Table-
Top Exercise (TTX) held
November 11,2011, in
Uniondale, New York

The NYSERDA Energy
Assurance Plan TTX simulated a
realistic and plausible emergency.
It was a facilitated discussion in
which participants focused on key
elements of their area of Energy
Assurance and knowledge of
market fundamentals and
dynamics in order to validate
content and identify areas for
improvement

Strengths and weaknesses
relating to New York State
participant TTX actions: an
extensive discussion about issues
and implications of smart grid
applications for New York.

Summary of Areas for Improvement:
Highlights of participant-identified areas
for improvement and additional
discussion during the TTX:

More formal information sharing prior to
emergencies

Coordination and information pertaining
to the region’s petroleum suppliers;
especially in areas of emergency,
storage, and interruptible natural gas
customers

Explaining market dynamics to
customers otherwise confused and
alarmed by shortage-driven price
volatility

Enhancing energy leaders’ ability to
reach out to New England to share
information

Statewide coordination among energy
stakeholders

Examining economic dynamics of
supply-related pricing, fuel exchange,
and consequences of potential price
imbalance

IV. State Summary
Energy Profile 2010

An overview of energy in New
York State to familiarize a reader
with the central State planning
mstruments relating to Energy

Energy supply and consumption are
mutually dependent. Market dynamics
affect both sides of the equation, which
directly impact energy delivery to the
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Section

Conte nt Summary

Primary Focus/Conclusions

Assurance.

citizens of the State. This section briefly
describes how natural gas, electricity,
and petroleum products are interrelated
and makes the pomnt that retail pricing
has a tendency to reflect the reality of
energy interoperability and availability,
especially during periods of stress on the
energy system. Such stress may lead to
shortage, which, in turn, creates price
risk for many energy users.

V. Vulnerability and
Risk Assessment
(VRA) (Volume 1)

Introduces the concept of risk
assessment for determining
mitigation and reaction to supply
issues. In order to assess
criticality of energy assets, four
areas of highlighted:

High-risk Assets (i.e. energy
supply, production and
distribution infrastructure)

High-impact assets (e.g. key
assets that relate to many lesser
assets)

High-redundancy assets (e.g.,
assets that are backed up or
duplicated by similar
infrastructure)
High-frequency assets (e.g.,

assets that have experienced
multiple problems in the past).

Volume 1 is composed primarily of an
energy asset inventory highlighting the
major energy components within the
State. These include electricity
transmission and generating assets,
natural gas transportation (pipelines),
storage, and local distribution assets, and
petroleum product supply points such as
transportation pipelines and waterborne
supply, distribution pipelines, product
terminals, trucking, storage, and sales
outlets.

Supply, demand, and consumption issues
are also examined and described as they
relate in increasing or reducing risk.

VI. Guide to Energy

Emergency Response in
New York

Also called an “Action Pull Out.”
A guide for emergency or
shortage responders who require
rapid and readily accessible
information about the various
stages of a shortage so that they
may better understand the nature
of a problem and how to respond
to it. This guide provides direct
access to Stakeholders,
Responsibilities and Contacts and
the Emergency Public
Information Annex prepared as
part of the NYS Energy
Emergency Plan of 2009.

The Action Pull Out can help State
responders identify the proximate cause
and nature of a shortage, what to expect
from various suggested scenarios, and
steps for rapid response

The Pull Out also provides guidance
about whom to contact among energy
providers, energy provider associations,
and State agencies likely to have a role in
a shortage or emergency response and
protocols for communicating with the
general public and media.

Several suggestions are made for
enhancing public relations during an
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Section

Conte nt Summary

Primary Focus/Conclusions

Authorities, protocols and
responsibilities for managing
public relations during an energy
shortage or related emergency. It
includes immediate response
steps as well as specific public
relations information steps
pertaining to each major energy
type. State public information
systems are also described

featuring the Joint Information
Center (JIC).

energy shortage or emergency.
Highlights among these are:

Pre-event Planning

Increase public awareness of potential
hazards and how to deal with them

[llustrate local emergency response
capabilities

Develop working relationships with the
media that will disseminate emergency
information to the public

Maintain updated personnel contact lists

Identify back-up communication
resources

Attend public information officer (P1O)
or emergency preparedness meetings and
training

Event Activity (as managed by the Joint
Information Center (JIC))

Provide a central location for media to
obtain information, eliminate conflicting
reports, and reduce rumors

Establish press briefing protocols and
location

Arrange scheduling

Obtain and disseminate accurate energy
information

Prepare papers and materials for media
use

Maintain event status information (e.g.,
damage, restoration times, resources) and
verify

Monitor media and issue updates

Coordinate with State agencies and
energy provider stakeholders

Work with federal agencies (e.g., U.S.
Department of Homeland Security
(DHS), U.S. Department of Energy
(DOE), Federal Emergency Management
Agency (FEMA))

Appendices
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Section

Conte nt Summary Primary Focus/Conclusions

IX. A — Vulnerability
and Risk Assessment
(VRA) Volume 11

Also titled Volume 11 — Supplemental Asset Inventory Database and Decision
Annex. Designed to help NYSERDA prepare analyses and evaluations
pertaining to Energy Assurance and reliability during non-emergency periods
when long-range planning is likely to occur.

X. B- Disruption
Tracking

The Disruption Tracking Process, required by the DOE within ARRA
guidelines, designed to help NYSERDA and other State agencies track
essential energy supply, distribution, and consumption data during a supply
shortage or related emergency.

XI C — New York State
Energy Markets

In-depth description of energy markets for electricity, natural gas, and
petroleum products so that (especially during non-emergency periods)
NYSERDA, other State agency staff, and energy supply and distribution
stakeholders can better understand and assess the principal energy systems,
markets, and interrelationships within New York State and its multi-State
regional area. Specific energy systems described in this Appendix are:

A. Electricity

B. Natural Gas

C. Petroleum

D. Coal

E. Energy Efficiency
Renewables

F. Smart Grid and Cybersecurity

Appendix E — Previous New York State Energy Emergency Plan(s), included
by reference for additional response information and measures as appropriate

XII -- D New York
State Energy
Emergency Plan

An Integrated Resource Plan Specifying Actions to be taken in the Event of
an Energy or Fuel Supply Emergency 2011,

Included by reference

XIII — E Protecting
Critical Infrastructure

Information acquired from the DHS and included by reference

XIV - F List of
Acronyms and
Equivalents

Items for the reader’s rapid reference.

XV. - GNew York
State Energy Assurance
Intrastate Tabletop
Exercise, After Action
Report, 2/17/2012

The New York State Energy and Research Development Authority
(NYSERDA) Energy Assurance Plan (EAP) Tabletop Exercise (TTX) to
provide participants the opportunity to evaluate the New York State Energy
Assurance Plan (EAP) in response to an energy emergency or disruption.
Through discussion during the TTX, participants had the opportunity to
demonstrate their current capabilities, which provided insight into strengths
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and areas for improvement in energy emergency response. To demonstrate
the energy capabilities, NYSERDA and the EPT invited several energy and
support agencies to participate in the TTX.
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I1. Introduction and Purpose

The purpose of the Energy Assurance Plans is to develop a reasonable, effective and actionable Plan that
will meet the requirements of enhancing state government Energy Assurance capabilities, energy
reliability and new opportunities for enhanced assurance through technology. The Plan is intended to help
State Energy Officials communicate and coordinate with energy stakeholders on energy disruptions and
to prepare for potential disturbances. It provides a resource for State Energy Officials and other
governmental stakeholders to understand the highly integrated and interdependent nature of the energy
industry, the roles and responsibilities of regional organizations and designated State agencies, in the
execution of effective pre-emergency mitigation, emergency response and restoration.

2.1 Energy Assurance Plan

This Energy Assurance Plan (EAP) is part of the ongoing effort at the federal, state and local levels to
enhance energy resiliency in New York. It also aligns with the National Association of State Energy
Officials (NASEO) Energy Assurance Guidelines and references made available by the Department of
Energy’s (DOE) Office of Electricity Delivery & Energy Reliability (OE).

More, this EAP, in accordance with recommendations from the NASEO Energy Assurance Guidelines, is
designed to sustain continuity. It not only builds upon previous New York State energy emergency plans
(e.g., the New York State Energy Emergency Plan 2009), but also acknow ledges that such plans change
continuously. Even as this plan is being completed, a new State Energy Plan (SEP) is emerging that will
add new data, and address State energy policy issues that directly affect Energy Assurance and reliability.

This plan will not duplicate the new SEP even though it contains similar extensive background material.
Unlike a general state energy plan, the EAP provides background while helping stakeholders and
responders to understand inter-relatedness of energy systems and become acquainted with the processes
for mitigation and restoration.

The EAP contains information about major energy sectors, interdependencies, vulnerabilities and the
consequences of disruptions. It summarizes information about how energy stakeholders address energy
disruptions and shortages and suggests mitigation measures beyond those addressed by the energy
industry that New York might apply to various types and levels of supply disruptions.

2.2 Organization of the Document
The document is organized in the following Sections:

e Section III: Actionable Recommendations: This section contains observations and
recommendations made as a result of the conduct of research, meetings with industry
stakeholders and authorities, extensive conversations with NYSERDA and a Table Top Exercise
(NYS EAP TTX) conducted on 11/3/2011.

e Section IV: New York State Energy Profile 2010. This section offers a rapid, high level view of
the energy markets, consumption profiles and an aggregate understanding of what “energy”
means for New York State (NYS) and it is intended to address one basic question: Why is energy
relevant to NYS? It is written to familiarize the reader who is not an expert in energy, and serves
as an introduction to the Energy Assurance Plan (EAP).

e Section V: Vulnerability Analysis. This section discusses how to identify and evaluate critical
energy assets. Critical assets are those to be understood to significantly constrain energy
resiliency if they are disrupted;
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e Section VI: Guide to Energy Emergency Response in New York. This section describes in detail
the electric, petroleum, natural gas, energy efficiency, renewable sources of supply and market
infrastructures to better understand capacities, throughputs, dependencies and historical issues. It
provides a perspective of these sectors and an understanding of disruption plans to address
specific vulnerabilities. It also addresses emerging technology (such as smart grid and energy
efficiency) and vulnerabilities (such as Cybersecurity). Also includes Emergency Public
Information (EPI) annex to NYS Energy Emergency. The purpose of this annex is to establish
policies and operational procedures for disseminating official information and instructions to the
people of New York State through all available communications media before, during, and after
an energy-related emergency or disaster in any location of the State in support of State response

and recovery operations. Plan

e Appendices A-G: The appendices contains research and analyses conducted specifically in the
development of the NYS Energy Assurance Plan, with references to documents, studies and
analyses conducted by various responsible energy stakeholders throughout the State of New
York. These references are not necessarily included in the appendix but contain foundational
material for a full understanding of the energy markets, infrastructure protection plans,
methodology for ranking asset vulnerability and risk assessment;

2.3 Alignment with NASEO's Guidelines

The outline was adapted from the National Association of State Energy Officials (NASEQO)’s proposed
guidelines according to Error! Reference source not found..

Table 2-1. Alignment with NASEO's Guidelines

NASEO EAP Suggested Outline New York’s EAP Outline
Executive Summary Section I
Introduction and Purpose Section II
State Energy Profile Section IV

Actionable Recommendations, Stakeholders,
Responsibilities and Contacts and Emergency Public
Information Protocol

Section I1I, Section IV

Vulnerability and Risk Analysis

Section V (VRA Vol #1) and Appendix B

Management Decision Process

Section VI and Section VII

Stakeholders, Contacts and Legal Authorities Section IV

Asset Inventory Appendix B

Disruption Tracking Appendix C

Market Analyses Appendix D (subsections A through G)

Energy Emergency Response Plans

Appendix D (by reference)

Protecting Critical Assets

Appendix E (by reference)
{http//www.dhs.gov/xlibrary/assets/cipac/cipac-
annual-2011.pdf}
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I11. Actionable Recommendations

3.1 Overview

The following observations and recommendations are made as a result of research; meetings with industry
stakeholders and authorities, extensive conversations with NYSERDA, and a table-top exercise (NY'S
EAP TTX) conducted on November 3, 2011.> Specifically and of greatest value was the TTX, where
NYSERDA and SAIC encouraged utility providers, State and local agencies, and energy leads to identify
strengths and areas for improvement in the State’s Energy Assurance preparedness and to brainstorm
possible solutions to energy emergency issues. TTX Participants identified the following characteristics
of the New York energy market:

The exercise allowed utility providers, State and local agencies, and energy leaders to identify
gaps in their emergency response and brainstorm ways to close the gaps.

Proposed natural gas pipelines will increase capacity in the region in the coming years, if
approved.

Natural gas pipeline and distribution companies already have a process for information sharing
that they can utilize during an emergency.

Petroleum-sector participants clearly articulated which regulations would affect their ability to
operate in an emergency environment and knew how to request waivers from those regulations.

Early in the discussion, New York City Office of Emergency Management (NYC-OEM)
discussed the importance of reaching out to critical facilities about any potential energy shortage.

State and local agencies identified the agency and persons that should assume command of
response and recovery for an energy incident and outlined the relationship between New Y ork
City, surrounding counties, and New York State.

Participants were in general agreement on the need of formal information sharing among energy
sectors before an identified potential disruption.
The region needs a formal forum for inter-sector cooperation.

Energy leaders in the region currently have limited ability to reach out to New England to share
information.

Coordination is necessary so that public safety warming centers are not treated as interruptible
natural gas service customers.

Petroleum sector coordination is currently conducted by internal polling based on personal
relationships.

The New York State Department of Public Service (DPS) takes an active role in communicating
with regulated utilities; but statewide coordination among energy stakeholders could be
strengthened.

In the current market, the oil industry is at a competitive disadvantage given the cost of oil
compared to natural gas. As a result, fuel oil becomes the fuel of last resort and its supply is
market based.

2 Appendix H: New York State Energy Assurance, Intrastate Tabletop Exercise, After Action Report, Report
submitted February 17, 2012.
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The petroleum industry has an entire class of non-traditional customers that are only customers
for a few days or weeks each year when the interruptible natural gas “class of service” operating
rules are enforced and customers are forced off natural gas. In response, these customers switch
to backup petroleum fuels to continue their operations. This generally occurs during the coldest
times of the year when traditional oil customers are already experiencing their highest demand,
and further strains the petroleum fuel distribution and delivery system.

Current storage and delivery infrastructure, as well as physical access to product, may not be
adequate to meet peak demand; fuel shortages may affect the ability to provide routine and
emergency services in the downstate New York area.

Not all participants were familiar with the requirements for curtailing natural gas service to
maintain system pressure.

As the cost of supplying petroleum increases during periods of peak demand, the costs will be
passed to the consumers, which could be confused with price gouging.

Days-on-hand oil requirements are of limited effectiveness when the ability to execute supply
delivery contracts is hampered by the overall scenario (i.e. cold weather both increases oil
demand and interferes with logistics of obtaining supply).

Electricity providers identified that the regulations limiting liquid fuel holding tanks at newer
generation plants are a major impediment to maintaining service in an emergency.

There is a hierarchy of building types and uses that are required to implement a switch to an
alternate fuel source within the interruptible natural gas service rate class (e.g. electric generators,
critical health care providers, etc.). All interruptible gas customers have their service curtailed
when temperatures fall below fifteen degrees Fahrenheit.

System controllers scale back electric imports into the NYC area and require in-city generators to
ramp up an equal amount if they anticipate a winter storm. Percentage reductions are dependent
on the storm forecast. This condition also occurs during winter months in anticipation of severe
icing conditions that can, in combination with high transmission flows allow lines to sag below
acceptable limits.

3.2 Recommendations

3.2.1 Natural Gas

1.

Follow-up survey on interruptible natural gas activity during winter

Purpose: to determine the impact of interruptible natural gas supply on customers in terms of
Firm volumes made available to full-contract customers

Historically, the length of time, the frequency of interruptions by geographic location, and a
summary of the impacts in each region where interruptions have occurred

Alternate fuels used by interruptible customers, if known, and the estimated energy (MMBtu)
displaced by those fuels

The extent to which natural gas and non-natural gas consumers have taken or intend to take
energy efficiency steps to reduce gas or alternate-fuel consumption during interruption

Share results and coordinate as appropriate with regional heating oil wholesale and retail dealers
and associations

Enhance public information knowledge base

Purpose: to discern the extent to which the public is aware of natural gas issues
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Educate the public about the potential supply and economic impacts of a natural gas interruption
Address the stability (continuity) of natural gas supplies

Reinforce the impacts to the system and other critical customers when interruptible customers fail
to curtail

Communicate the effects on all gas customers and the local economy should natural gas supply
pressures drop below acceptable levels

Natural gas for electricity vs. heat - follow-up (cross reference to Electricity #3, below)

Purpose: to track the efficacy of the NYISO and (as applicable, ISO-NE) efforts to balance use of
natural gas for electricity generation with natural gas for home and commercial heating

Follow up with ISOs to determine steps taken to secure sufficient gas during the peak winter
season

Determine the nature of impacts, if any, on up- and down-state NY gas customers and cross check
with alternate-fuel issues in the event of interruption

Coordination review

Purpose: to maintain coordinated mitigation and response capability between DPS and
NYSERDA

Coordinate and facilitate at least one annual half- to full-day meeting to discuss energy reliability
for natural gas

Evaluate ongoing mitigation and response planning, especially concerning measures suggested in
this EAP for informing the public and providing energy efficiency measures that drastically
reduce consumption during emergencies

Maintain open communications with LDCs

Purpose: to provide linkage between NYSERDA and the State’s LDCs to enhance resiliency and
energy emergency communications

Set up industry liaison as a duty among NYSERDA program managers

Develop and maintain a contacts and responsibilities list of LDCs’ operational-level technical and
communications management to help maintain open and confidential communications with
NYSERDA staff on matters pertaining the LDC operations, reliability, and emergency response
capabilities

3.2.2 Electricity

1.

Conduct a follow-up between DPS and NYISO on the results of the survey on annual load growth
variables

Purpose: to determine actual impacts of:
Potential transmission constraints
Interruption time

Alternate energy used to offset growth

Provide a summary of impact (ideally, over time) between major State electricity consumption
areas

Enhance public information know ledge base

Purpose: to discern whether nor not public is aware of electricity issues
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In terms of potential supply and economic impact of interruption
In terms of stability (continuity) of generation fuel supply

Whether or not consumers take any energy efficiency steps to reduce electricity or alternate-fuel
consumption during interruption

Natural gas for electricity vs. heat - follow-up (cross reference to Natural Gas #3, above)

Purpose: to track efficacy of NYISO (and, as appropriate, ISO-NE) efforts to balance use of
natural gas for electricity generation with natural gas for home and commercial heating

Follow up with ISOs to determine steps taken to secure sufficient gas during the peak winter
season

Determine the nature of impacts, if any, on up- and down-State NY gas customers; cross check
with alternate-fuel issues in the event of interruption

Coordination Review

Purpose: to maintain coordinated mitigation and response capability between DPS and
NYSERDA

Coordinate a minimum of annual half- to full-day meeting to discuss energy reliability for
electricity generation and transmission

Evaluate ongoing mitigation and response planning, especially concerning measures suggested in
this EAP for informing the public and providing energy efficiency measures that drastically
reduce consumption during emergencies

Maintain open communications with EDCs and NYISO

Purpose: to provide linkage between NYSERDA and electricity delivery companies (EDCs) and
between NYSERDA and NYISO to enhance resiliency and energy emergency communications
Set up industry liaison as a duty among NYSERDA program managers

Keep and maintain a list of operational-level technical and communications management staff at
EDC:s to help maintain open and confidential communications with NYSERDA staff on matters
pertaining the EDC operations, reliability, and emergency response capabilities

Develop and carry out regular contact with appropriate NYISO liaisons on matters pertaining to
reliability

3.2.3 Petroleum Products

1.

Enhance public information knowledge base

Purpose: to discern market impacts and inform the Governor and the public:
In terms of potential supply and economic impact of petroleum product supply interruption

In terms of stability (continuity) of various seasonal fuel supplies (e.g., summer/winter gasoline
blend requirements)

Whether or not consumers take energy efficiency steps to reduce petroleum product use or move
to alternate-fuel consumption during periods of high price volatility

Provide summary of impact (ideally, over time) between major State consumption areas

Enhance coordination and communication among petroleum stakeholders

Purpose: to complement NYSERDA’s role as the primary State agency involved as laison to and
working with the State’s petroleum industry
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Maintain open, reliable communications among State and industry stakeholders
Organize regular meetings or conferences with petroleum stakeholders

Coordinate with State (and regional within the State) liquid fuel industry associations to arrange
annual meetings to review and discuss topics of mutual interest

Invite individual company stakeholders (e.g., refinery, production, pipeline, terminals, regional
marketers, storage)

Develop mutually-determined agendas for discussion and problem solving
Consider topics such as
o Follow-up to Actionable Recommendations contained in TTX After-Action Report

o Impact of public policy and regulation on maintaining supply, distribution, and overall
energy delivery reliability

o Coordination and communications during periods of supply shortage or other system
issues

Impact of refinery changes on State petroleum distribution and sales
Potential impacts on local supply constraints or congestion

Storage capacity

Alternate energy sources (e.g., converting customers to natural gas)
Pipeline and/or shipping requirements, constraints, and operational issues

O O O O O O

Inter-fuel supply and demand issues (e.g., seasonal issues pertaining to interruptible
natural gas customers)

Broaden community of potential petroleum industry stakeholders by inviting representatives from
agencies outside of the State petroleum industry such as: U.S. Coast Guard; federal pipeline
community; environmental regulatory community; New York State regional entities and local
governments; transportation and highway officials; port authorities; U.S. Department of Energy
(DOE)

Invite petroleum association representatives to various additional energy seminars, meetings, or
other information exchanges sponsored by NYSERDA

Coordinate with petroleum product industry associations or individual companies for regular
meetings at industry facilities to enhance perspective and broaden communications

External coordination

Purpose: to maintain coordinated mitigation and response capability between DOE, neighboring
States, regional entities, and NYSERDA on petroleum issues

Coordinate a minimum of annual one half- to full-day meeting to discuss national and regional
energy issues affecting the New York State petroleum market

Evaluate ongoing mitigation and response planning, especially concerning measures suggested in
this EAP for informing the public and providing energy efficiency measures that drastically
reduce consumption during emergencies
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IV. State Energy Profile 2010

4.1 Overview

The purpose of this section is to provide an overview of what “energy” means for New York State (NYS)
and it is intended to address one basic question: Why is energy relevant to NYS? It is written to
familiarize the reader who is not an expert in energy, and serves, in part, as an introduction to the NYS
Energy Assurance Plan (EAP).

This chapter complements and draws from other core documents and agency resources that the reader is
encouraged to consult. These include the following:

e New York State Energy Plan.? Article 6 of the State’s Energy Law establishes the State Energy
Planning Board and calls on that Board to complete a State Energy Plan every four years. As of
the writing of this report, the most recent version is the 2009 New York State Energy Plan and the
next one is to be released by March 15, 2013.

e NYSERDA’s Strategic Plan.* The 2010 three-year strategic plan, Toward a Clean Energy
Future: A Three-Year Strategic Outlook 2010 - 2013, presented an overview of and outlook for
NYSERDA's programs and services that are helping put the State on a path toward greater energy
self-sufficiency, improved energy efficiency, smart economic growth, and a cleaner environment.
NYSERDA continues to update strategic plans.

e U.S. Energy Information Administration’s State Energy Profiles.” EIA provides updated
individual State Energy Profiles that present key facts and statistics about energy markets and
industries. Many of the statistics in the profiles are updated simultaneously with data updates on
the EIA web site.

e U.S Department of Energy, Office of Electricity Delivery & Energy Reliability ( DOE/OE).® OE
applies DOE’s technical expertise toward ensuring the security, resiliency and survivability of
key energy assets and critical energy infrastructure at home and abroad. OE provides much of this
information through its proprietary ISER network.

e U.S. Department of Homeland Security’s “Energy Sector: Critical Infrastructure and Key
Resources.”’ This website gathers reports and real-time information associated with the DHS
perspective on the energy sector and links to other useful agencies.

e New York State Public Service Commission (PSC).* PSC serves as the overarching Regulator in
the State and centralizes information reported by utilities.

The intent of this chapter is to offer the reader a balanced understanding of energy that can later be
applied to understand the resiliency issues further presented in the EAP. For the purpose of this chapter,
the term “energy” is used generically to include electricity, natural gas, petroleum products, and coal. The

3 http://www.nysenergyplan.cony.

* NYSERDA, Toward a Clean Energy Future: A Three-Year Strategic Outlook 2010-2013, June 2010,
http://www.nyserda.ny.gov/~/media/Files/Publications/NYSERDA/2010-strategic-plan.ashx?sc_database=web.

’ EIA, State Energy Profiles, New York, http://www.eia.gov/state/state-energy-profiles.cfm?sid=NY.
® http://energy.gov/oe/office-clectricity-delivery-and-energy-re liability.
" DHS, “Energy Sector: Critical Infrastructure,” http://www.dhs.gov/files/energy-sector.

¥ New York State Department of Public Service, New York State Public Service Commission,
http://www.dps.ny.gov/.
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current chapter focuses on building the common know ledge to help the State energy staff communicate
and coordinate in an energy emergency. It also provides useful information for pre-event monitoring.

Figure 4-1 shows the locations of New York State’s most important energy assets, inc luding supply,
transportation routes, and electric generation plants.

Figure 4-1. NYS Supply and Resource Map
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4.2 Consumption Overview

New York’s energy consumption is dominated by fossil fuels, particularly natural gas, motor gasoline,
and distillate fuel oil® (Figure 4-2). Nuclear energy continues to play a significant role, especially as a
base-load electricity supply source.

Figure 4-2. EIA (2008) NYS Energy Consumption by Source

Renewables Fossil Fuels

Ethanol, 8%
Coal, 8%
Wood and Distillate Fuel

Waste, 25% Nuclear 0il, 15%
11%
° Motor
Gasoline, 24%

Fossil 68%

Hydroelectric
62% Natural Gas
43%

Source: SAIC calculations using data from EIA State Energy Data System (SEDS), Table C2,
Energy Consumption Estimates for Major Energy Sources in Physical Units, 2009, Released June 29, 2012.
http://www.eia.gov/state/seds/hfjsp?incfile=sep sum/plain_html/sum use_tot.html

The use of natural gas in New York has doubled since 1960, while most other fossil fuels have remained
fairly constant in their share of total energy consumption, especially since the early 1970s (Figure 4-3).
The exception has been residual fuel oil'® whose importance has decreased to approximately a quarter of
the role it had in the 1960s. The absolute amount of residual fuel oil consumption has followed a very
similar pattern as the share of the percentage, with total consumption peaking at approximately 4,500
trillion Btu in 1973. The commercial and residential sectors lead State energy demand, while the
transportation sector is also a major consumer (Figure 4-4).

? Measured in terms of total Btu consumed in 2008.

19 Broadly speaking, fuel oil is any liquid petroleum product that is burned in a furnace or boiler for the generation of
heat or used in an engine for the generation of power. Fuel oil is classified into sixclasses, numbered 1 through 6,
according to its boiling point, composition and purpose: No. 1 and No. 2 (diesel or heating oil) and No. 3 fuel oil are
variously referred to as distillate fuel oils and are rarely used; No. 4 fuel oil is usually a blend of distillate and
residual fuel oils, such as No. 2 and No. 6; No. 5 and No. 6 fuel oil are called residual fuel oils (RFO) or heavy fuel
oils.
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Figure 4-3. NYS Energy Consumption for Electricity Generation by Source (1996-2010)
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Source: SAIC calculations using data from EIA SEDS, Table C9, Electric Power Sector Consumption Estimates,
2010, Released: June 29, 2012, http://www.eia.gov/state/seds/hf,jsp?incfile=sep_sum/plain_html/sum btu_eu.html.

New York’s energy consumption is among the highest in the United States but its energy intensity '' and
expenditures per person are amongst the lowest. Although energy intensity does not depict a casual
relationship between energy and economic growth, in general, low energy intensity is analogous to high
energy efficiency. In the case of NY'S, energy intensity is significantly less than the average in the United
States and continues to improve. Energy intensity is closely linked with the State’s economic base and
reflects the growing importance of the service economy (less energy intensive than industrial economies)
and the degree of development, but should be used with caution.

Figure 4-4 shows the changing ratios of consumption in the State and shows how consumption from the
industrial sector has decreased to almost a third of what it was in 1960, while that of the commercial

""EJA defines energy intensity as “A ratio of energy consumption to another metric, typically national gross
domestic product in the case of a country's energy intensity.” and goes on to say, “Sector-specific intensities may
refer to energy consumption per household, per unit of commercial floor space, per dollar value industrial ship ment,
or another metric indicative of a sector. Improvements in energy intensity include energy efficiency and
conservation as well as structural factors not related to technology or behavior.”
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sector has more than doubled over the same time period. The figure also shows that consumption for
transportation and residential has remained fairly steady.

Figure 44. NYS Energy Consumption by End Use, 1960-2010
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Source: SAIC calculations from EIA SEDS, “New York, Consumption Estimates, 1960-2010,” Tables CT4, CTS5,
CT6, and CT7, Released June 29, 2012, http://www.eia.gov/state/seds/seds-
states.cfm?q_state_a=NY&q_state=New York#undefined

In 2010, New York’s 4.3 million residential customers used about 1.198 billion cubic feet (Bcf) of natural
gas or 33 percent of total statewide gas use. The State’s 394,000 commercial customers used about 292
Bcef or 25 percent of total natural gas use. Natural gas consumption in the residential and commercial
sectors in New York represents a larger proportion of total consumption than overall U.S. consumption
for those sectors (21 and 13 percent, respectively). The primary use of natural gas in New Y ork for
residential and small commercial customers is for space heating and is highly weather sensitive. The
State’s natural gas market is winter peaking with over 70 percent of residential and 60 percent of
commercial natural gas consumption occurring in the five winter months (November through March).

4.3 Supply Overview

New York has minor reserves of oil and conventional natural gas, found primarily in the far western part
of the State near Lake Erie (see Figure 4-1, above). The Marcellus Shale formation, which contains
potentially vast reserves of unconventional shale gas, extends into the lower portion of the State. The
State also possesses considerable renewable energy potential. Several powerful rivers, including the
Niagara and the Hudson, provide New Y ork with some of the greatest hydropower resources in the
Nation, and New York’s Catskill and Adirondack mountains offer substantial wind power potential. In
addition, parts of New York are densely forested, allowing for potential fuel wood harvesting.
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Highlights of the State’s supply structure inc lude:

e The New York Harbor area between New York and New Jersey has a petroleum bulk terminal
storage capacity of over 75 million barrels, making it the largest petroleum product hub in the
Northeast.

e New York produces more hydroelectric power than any other State east of the Rocky Mountains.

e The 2,353-megawatt Robert Moses Niagara plant, harnessing power from the Niagara River, is
one of the largest hydroelectric facilities in the world.

4.3.1 Petroleum

New York’s petroleum products are supplied by refineries located in New Jersey and Pennsylvania
(Figure 4-5), transported from the Gulf Coast primarily via the Colonial Pipeline system, and imported
from sources principally in Canada, the Caribbean, South America, North Africa, and Europe.

Figure 4-5. Oil Refineries Supplying NYS
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New York Harbor acts as a central distribution center for the region, and many of the petroleum products
delivered to the Harbor are redistributed to smaller ports where they supply local demand. In particular,
the Hudson River, which meets the Atlantic Ocean in New Y ork Harbor, provides a major inland water
route for petroleum product barges supplying eastern New Y ork and parts of western New England. On
the other side of the State, western New Y ork product markets are primarily supplied from Canada at the
Port of Buffalo, and via the Buckeye and Sunoco pipeline systems from Pennsylvania and the Midwest.
The TEPPCO pipeline system from the Gulf Coast delivers mostly propane to upstate markets.

The petroleum refinery system supporting New York State (and the U.S. Northeast) is a dynamic system.
Refinery margins are sensitive to a variety of supply and price fluctuations and hence refinery ownership
and operation is fluid. New York petroleum supply is influenced by product received from refineries in
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Pennsylvania and recent changes in refinery ownership indicate continued sales to the New York Market
from these facilities. As of late July 2012, EIA stated that:

e A joint venture between the Carlyle Group and Sunoco is expected to sustain the Sunoco
Philadelphia refinery

e Delta Airlines purchased the Trainer refinery with a restart targeted for the third quarter of 2012
e Petroleum product flow into the Northeast from the Midwest has increased
e Capacity for waterborne crude oil supply into Philadelphia has increased

e Inaddition, Sunoco Logistics’ Eagle Point Terminal in New Jersey became operational thus
increasing product flow into western New York'’

As in many northeastern urban areas, New York City and the surrounding metropolitan areas require
reformulated gasoline blended with ethanol, and the New York Harbor area is the primary Northeast
distribution hub for ethanol supplies. Ports located on the New Jersey side of New York Harbor receive
ethanol rail shipments from the Midwest and marine imports from Brazil and the Caribbean, and then
redistribute these supplies to markets throughout the Northeast. Another large ethanol storage facility
serving the Northeast is located in Albany, New York. A proposed pipeline would transport up to 10
million gallons of ethanol per day from production facilities in lowa, Illinois, Minnesota, and South
Dakota to terminals in Pittsburgh, Philadelphia, and the New Y ork Harbor.

New York, along with much of the Northeast, is vulnerable to distillate fuel oil shortages and price spikes
during the winter months due to high demand for home heating. For example, one-third of New York
households use fuel oil as their primary energy source for home heating. In January and February 2000,
distillate fuel oil prices in the Northeast rose sharply when extreme winter weather increased demand
unexpectedly and hindered the arrival of new supply. Frozen rivers and high winds slowed the docking
and unloading of barges and tankers. In July 2000, in order to reduce the risk of future shortages, the
President directed DOE to establish the Northeast Heating Oil Reserve. The Reserve gives Northeast
consumers adequate supplies for about 10 days, the time required for ships to carry heating oil from the
Gulf of Mexico to New York Harbor. The Reserve's storage terminals are located at Perth Amboy, New
Jersey, and Groton and New Haven, Connecticut.

4.3.2 Natural Gas

The State has approximately 4.7 million natural gas customers served by eleven local distribution
companies (LDCs). The LDC natural gas franchise territories branch out from the more densely populated
areas of New York. There are many rural areas in the State that do not have natural gas service because it
is not economically practical to extend gas mains into areas with limited load.

LDCs sell natural gas to their customers by contracts that specify either firm or interruptible delivery.
Customers may also choose to purchase the commodity from the LDC or from another provider. Firm
deliveries are generally provided to residential and small commercial and industrial customers that do not
have alternative fuel burning capability. Lower priced interruptible delivery service is not guaranteed and

'2EIA, This Week in Petroleum, July 25, 2012, “Update of the Status of East Coast Refineries.”
http://www.eia.gov/oog/info/twip/twiparch/120725/twipprint.html. Check EIA State Energy Data sites for ongoing
updates.

3 EIA, State Energy Profiles, New York, http://www.eia.gov/state/state-energy-profiles-analysis.cfm?sid=NY,
Analysis, Last Updated October 2009.
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is used by larger customers, e.g., some apartment buildings, commercial and industrial customers that
have alternate fuel supplies. '

Although western New York produces a small amount of natural gas, the vast majority of the State’s
natural gas supply is currently brought in via pipeline from other States and Canada (Figure 4-6). "> The
Transcontinental and Tennessee Gas Transmission pipelines from the Gulf Coast and the Iroquois
pipeline from Canada link up with local gas distribution networks that supply the New York City
metropolitan area and Long Island. Numerous other gas transmission systems branch in from
Pennsylvania and Canada to feed other parts of the State.

Figure 4-6. Generalized Natural Gas Pipelines Supplying NYS
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New York has moderate natural gas storage capacity, developed principally from depleted natural gas
fields in the Appalachian Basin in western New Y ork. These storage sites, along with those in
Pennsylvania, Ohio, and West Virginia, are important for supplying the Northeast region, particularly
during the peak demand winter season. New Y ork’s residential, commercial, and electric power sectors
all consume large amounts of natural gas. To meet New York and Connecticut’s growing demand for
natural gas, particularly for electric power generation, an offshore liquefied natural gas (LNG) import
terminal with a capacity of 2 Bef per day has been proposed in federal waters on the Outer Continental
Shelf south of Long Island, 25 miles away from New York Harbor.

Natural gas storage plays a significant role in meeting the State’s weather-sensitive gas needs.
Approximately 35 to 40 percent of LDCs’ winter gas requirements are met through gas withdrawn from
storage facilities, primarily depleted gas wells, located in Pennsylvania and western New York."” Using
storage facilities that are close to market is generally an economic way to meet seasonal demands. The
alternative would be to build additional, costly, pipeline capacity all the way back to the gas production

' From the 2009 State Energy Program.
'S This and following data are derived or quoted from EIA, SEDS, State Energy Profile, http://www.eia.gov/state/.
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areas. Some LDCs also maintain peaking supplies such as LNG or propane plants within their service
territories that are critical to meeting gas demand on peak winter days.'®

The Marcellus Shale is an unconventional gas reservoir found throughout the Allegheny Plateau region of
the northern Appalachian Basin of North America. In the United States, the Marcellus shale runs across
the Southern Tier and Finger Lakes regions of New York, in northern and western Pennsylvania, eastern
Ohio, through western Maryland, and throughout most of West Virginia extending across the State line
into extreme western Virginia. The Marcellus bedrock in eastern Pennsylvania extends across the
Delaware River into extreme western New Jersey. It also exists in the subsurface of a small portion of
Kentucky and Tennessee. Below Lake Erie, it can be found crossing the border into Canada, where it
stretches between Port Stanley and Long Point to St. Thomas in southern Ontario.

Estimates of technically-recoverable gas in Marcellus Shale formation vary depending on the metric used.
The follow ing information from Penn State University illustrates the variability of these predictions: '’

e In 2009, DOE’s National Energy Technology Laboratory (NETL) estimated the Marcellus
Shale ’s original gas-in-place to be approximately 1,500 trillion cubic feet (Tcf).

e In 2009, a Penn State geologist estimated the Marcellus shale has a 50 percent probability of
ultimately yielding 489 Tcf, which is considered technically recoverable reserves.

e In April 2011, EIA reported technically recoverable reserves of approximately 400 Tcf.

e In August 2011, the United States Geological Survey (USGS) reported that the Marcellus Shale
contained an estimated mean value of 84.2 Tcf of undiscovered technically recoverable reserves.

e InJanuary 2012, EIA stated Marcellus contains 141 Tcf of natural gas classified as unproved
technically recoverable reserves i its 2012 Annual Energy Outlook (early release version dated
January 23, 2012).

4.3.3 Coal, Electricity, and Renewables

Unlike many States, New York does not rely heavily on any one fuel for electricity generation. Natural
gas and nuclear power from New York’s four nuclear plants are the principal generation fuels. In 2010,
natural gas provided 35.7 percent and nuclear accounted for 30.5 percent of the State’s power.
Hydroelectricity accounted for 18.5 percent and coal accounted for nearly 10 percent of the power
generated in the State. The State’s mix of electricity generation sources also includes petroleum and

wind. '* New York also has major electricity connections into neighboring States and Canada, as shown in
Figure 4-7.

In response to improved and more stringent environmental regulations, in recent years generators have
increased the use of natural gas in place of oil and coal. The industry is primarily composed of investor-
owned utilities (IOUs), governmental utilities, generation companies, transmission-only companies, and
energy service companies (ESCOs).

Wholesale electricity sales and transmission services are regulated by the Federal Energy Regulatory
Commission (FERC) under the Federal Power Act, whereas retail sales of energy and the accompanying

102009 New York State Energy Plan,

http://www.nysenergyplan.com/final/New York State Energy Plan Volumel.pdf.

17 Penn State University, College of Agricultural Sciences, Penn State Extension, “How Much Natural Gas Can the
Marcellus Shale Produce?” February 5, 2012, http://extension.psu.edu/naturalgas/news/2012/how-much-natural-gas-
can-the-marcellus-shale-produce.

18 EIA, State Energy System, Table C9. Electric Power Sector Consumption Estimates, 2009, Released June 29,
2012, http://www.eia.gov/state/seds/hfjsp?incfile=sep sum/plain_html/sum btu_eu.html/.
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service over local distribution lines (to the extent that they are owned by the IOUs) are regulated by the
PSC under the Public Service Law (PSL). Independent power producers are subject to lightened
regulatory requirements by the PSC, which has also fostered the development of ESCOs that may provide
energy to retail end-use customers as an alternative to energy supplied by an IOU.

The municipally-owned utilities, rural electric cooperatives, and public power authorities serve retail
customers and some own generation or transmission and distribution (T&D) facilities. The public power
authorities are subject only to limited regulation by the PSC, such as approvals for major transmission
facilities. While the public power authorities are generally exempt from FERC jurisdiction, they have
voluntarily agreed to participate in the NYISO-administered markets and are thus subject to the terms of
the NYISO tariff. Municipally-owned electric utilities that take their entire electric generation supply
from NYPA fall outside the PSC’s ratemaking jurisdiction, while those utilities that receive supplemental
power from sources other than NYPA are regulated by the PSC. The State’s four rural electric
cooperatives are exempt from PSC jurisdiction by virtue of Section 67 of the New York Rural Electric
Cooperative Law. Municipally owned utilities, rural electric cooperatives, and public power authorities
typically oversee and take responsibility for their own infrastructure needs.

In New York, electricity generally flows east from the Niagara Falls area and then south to New York
City and Long Island, due to the supply and demand dynamics within the State. About 40 percent of the
State’s electric generating capacity is located n the New York City and Long Island area while the area’s
peak demand was 50 percent of statewide demand in 2008, and average end-use consumer load was about
47 percent of statewide load. Additionally, the higher operating costs associated with generating
electricity in the downstate regions makes it more cost-effective to import electric power much of the
time. The majority of the State’s base load units are located in upstate New York, further supporting the
direction of energy flow. "’

New York is a major hydroelectric power producer, and its hydroelectric generation is the highest of any
State east of the Rocky Mountains. When New York’s Robert Moses Niagara plant opened near the
Niagara River in 1961, it was the largest hydroelectric generation facility in the world. Today, the 2,353-
megawatt power plant is still New York’s largest electricity generator. Non-hydroe lectric renewable
energy sources contribute only minimally to the State’s power grid, although New York is one of the
Nation's top generators of electricity from municipal solid waste and landfill gas. As of 2008, New Y ork
ranked among the top 10 States in photovoltaic solar power capacity and had become a substantial
producer of wind energy by doubling its wind energy capacity between 2006 and 2008. In September
2004, the New York PSC adopted a renewable portfolio standard requiring 24 percent of the State’s
electricity to be generated from renewable sources by 2013. *°

Within the United States and Canada are four major electric interconnections subdivided into control
areas to assure safe, reliable and dependable electric service.”' These areas must be continuously
monitored and controlled. Unlike most other States, New York is a control area by itself and the New
York Independent System Operator (NYISO) is the designated operator for bulk power system operations
within the area. The New York Control Area (NYCA) is divided into 11 zones (referred to as interfaces).

' From the 2009 New York State Energy Plan.

20 EIA, State Energy Profiles, New York, Analysis, October 2009, http://www.eia.gov/state/state-energy-profiles-
analysis.cfm?sid=NY.

21 As defined by the National Wind Coordinating Collaborative, “Electric power system in which operators match
loads to resources within the system, maintain scheduled interchange between control areas, maintain frequency
within reasonable limits, and provide sufficient generation capacity to maintain operating reserves.”

(http://www .nationalwind.org/issues/transmissionglossary.aspx). A copy of the Federal Energy Regulatory
Commission’s control areas by region can be found at: http://www.ferc.gov/eventcalendar/Files/20030904103952-
ctrlareg.pdf.
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Figure 4-7. US and Canadian Interconnections
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Figure 4-8. Electric Transmission in and around New York by Voltage Class
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The average New Y ork household consumes about one-half the electricity of the average U.S. household,
largely because few use electricity as their primary energy source for home heating and because demand
for air-conditioning is low during the typically mild summer months. **

4.4 Prices

4.4.1 Natural Gas

One of the most effective ways to describe the natural gas market is by examining its pricing. This is,
arguably, more efficacious for gas than the other energy sources because the gas market is relatively less
complex than either electricity or petroleum markets. The natural gas market price paid by customers is
composed of three major components: the wellhead price paid to the producer, interstate gas pipeline
transportation costs, and the LDC delivery charge. Spot natural gas commodity >* prices have shown an
increasing trend with a high degree of volatility over the past 10 years. Natural gas commodity prices
have ranged from approximately $2 per MMBtu in early 1999 to spikes as high as $47 per MMBtu in
recent years.

Prices delivered to New York City include the price of the commodity plus the cost to transport the gas
from the Gulf of Mexico (typically a point in Louisiana) to a common delivery point in New York City
(often called the City Gate). As Figure 4-9 shows, the prices delivered to New York City tend to be far
more volatile. Even though we have not recently seen prices as high as in 2003, New York City prices
continue to demonstrate volatility.

Figure 4-9. Spot Natural Gas Prices in New York City and Louisiana
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22 EIA, State Energy Profiles, New York, Analysis, October 2009, http://www.eia.gov/state/state-energy-profiles-
analysis.cfm?sid=NY.

23 Spot prices refer to prices negotiated for the next day, weekend, or extended weekend. Natural gas “commodity”
price is measured in Louisiana (the Henry Hub (HH) pricing point). It differs froma price delivered, such as Transco
Zone 6 New York (TZ6NY) that includes the cost of delivery to New York City.
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Source: SAIC calculations using data from Ventyx" and the Intercontinental Exchange. See also
NYSERDA, Monthly Average Price of Natural Gas- Residential, http://www.nyserda.ny.gov/Page-
Sections/Energy-Prices-Supplies-and-W eather-Data/Natural-Gas/Monthly-Average-Price-of-Natural-Gas-
Residential.aspx and EIA, Natural Gas: New York Price of Natural Gas Delivered to Residential
Consumers, http://www.eia.gov/dnav/ng/hist/n3010ny3m.htm.

Figure 4-10 tabulates the historical percentiles for commodity prices in Louisiana and for delivered prices
in New York City. This table is meant only to provide a sense of how “expensive” or “within range”
prices are at a particular point in time. It uses two sets of data to establish “normal.”

Figure 4-10. Louisiana and New York City Price Percentiles of Spot Natural Gas Prices, 2001-2010

2001 through 2010 2005 through 2010
New York City Louisiana New York City  Louisiana

1% $2.248 $2.103 $2.786 $2.103
5% $3.023 $2.766 $3.665 $2.766
10% $3.540 $3.202 $4.242 $3.202
20% $4.286 $3.822 $5.063 $3.822
30% $4.920 $4.342 $5.752 $4.342
40% $5.535 $4.842 $6.414 $4.842
50% $6.179 $5.362 $7.102 $5.362
60% $6.898 $5.937 $7.864 $5.937
70% $7.760 $6.621 $8.770 $6.621
80% $8.907 $7.522 $9.964 $7.522
90% $10.784 $8.978 $11.892 $8.978
95% $12.628 $10.391 $13.764 $10.391
99% $16.981 $13.669 $18.104 $13.669

Source: SAIC calculations using data from Ventyx" and the Intercontinental Exchange.

One of the most significant impacts to prices during the last 10 years was caused by hurricanes Katrina
and Rita in 2005. As the storms made their way through the Gulf of Mexico, they damaged oil and gas
production platforms, refineries, and processing plants, which resulted in prices jumping to unprecedented
levels ($18.10/MMBtu for the commodity in November 2005). The two datasets included in Figure 4-10
depicts this “break” (prior/post Katrina and Rita) and reflects a frame of mind that price patterns have
changed since 2005.

Prior to Katrina and Rita, prices tended to follow a somewhat more predictable pattern, increasing in the
winter when demand increased and dropping during the summer months when demand lessened. Prices
exhibited volatility until the spring of 2006when they returned to the approximate levels of the pre-
hurricane period of 2003 to 2005, averaging $7/MMBtu. More recent data will show that the introduction
of shale gas into the market has pushed 2011-2012 prices even lower. This could change, however, as
shale gas is shut in as prices drift lower or finds more markets, including exports, to support continued
production.

Retail prices include the commodity cost of natural gas and the pipeline and LDC delivery charges. Since
the commodity price makes up a significant portion of the customer’s delivered price (typically in excess
of 70 percent), retail prices have exhibited a pattern of growth and volatility similar to that of the
wholesale price.
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V. Vulnerability and Risk Assessment, Volume 1

5.1 Overview

The New York State Energy Assurance Plan (EAP) provides the State’s energy stakeholders with a guide
to understanding the impact of major energy disruptions and response. It contains information about
major energy sectors, their interdependencies, their vulnerabilities, and the consequences of disruption.
Further, it conveys information about how energy providers plan for and manage supply shortages and
disruptions.

The Vulnerability and Risk Analysis (VRA) provides a high-level overview of the energy infrastructure
(electricity, natural gas, and petroleum) and supplements information in the body of the EAP by analyzing
key energy infrastructures. It also identifies assets that dominate particular markets or geographic arcas
whose loss would have profound consequences. The VRA consists of a two-part assessment that provides
more detail and technical analysis than is found in the general sections of the EAP:

e Section 1: Vulnerability and Risk Assessment— Volume 1 - Energy Asset Inventory and
Assessment

e Section 2: Vulnerability and Risk Assessment— Volume 2 — Methodology Section 1, the Energy
Asset Inventory, is the foundation for Section 2, Vulnerability and Risk Assessment. Section 1
provides a description of the energy infrastructure and documents the role of the individual assets.
This narrative focuses on individual elements of the energy supply system for each major fuel. In
addition, it examines how an asset is related to similar assets and, in some circumstances, to other
energy or fuel portfolios. Historic energy flow data between assets, such as gas flow between
major points on a natural gas pipeline, are also collected. For this report, over 2,000 energy asset
and data points were identified to evaluate the impact and interrelationship of energy assets across
the State. The sources of information for this report are publicly available data from commercial
data vendors.

Section 2, the Vulnerability and Risk Assessment, specifically assesses energy assets, and through
analysis and evaluation of associated risks, provides insight into significant consequences of disruption.
The analysis in Section 2 utilizes known information sources, various in-State infrastructure assessments,
and historical patterns of energy disruption. The assets identified in Section 1 form the basis for a
prioritization of all identified assets using the following steps:

e Evaluating and ranking energy assets by criticality
e Identifying the most significant assets

e Rating/ranking the most critical assets

Screening criteria were used to rank energy assets and to categorize them into groups of similar criticality.
These criteria are not mutually exclusive because the concepts behind criteria are not mutually exclusive
(such is the case of impact and redundancy where an asset with little redundancy will likely have a great
impact). This step allows responders to focus on the associated consequences of disruption according to
four criteria:

High-Risk Assets — Those assets with the greatest vulnerability to disruption or loss in function.
High-Risk Assets are characterized by aspects such as market dominance, relative capacity,
number and sensitivity of customers served, strategic location, seasonal vulnerability, degree of
redundancy, and historical evidence of disruption.

High-Impact Assets — The consequence of a disruption or loss in function to these assets would
result in significant negative consequences to the State or a specific State-bounded geographic
area.
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High-Redundancy Assets — Assets that benefit from the availability of alternative or
replacement energy assets, supplies, or procedures that could reduce or shorten an energy
disruption and ameliorate the consequences.

High-Frequency Assets — Assets or combinations of assets to which past events have occurred
with high frequency as evidenced by publicly available records.

5.2 Projected Results — VRA Ranking Score

Based on the methodology summarized above, and further detailed in the body of this document, the
results of the VRA are outlined below by sector, sub-sector, and asset. Figure 5-1 shows an example of
the critical asset ranking, and provides an overview of criticality based upon the consequences of
disruption or loss of function. The values portrayed in this figure are a combination of the screening
criteria and then grouped by averaging the score by energy sector. For instance, the average vulnerability
for distillates, terminals, pipelines, and storage specific to the petroleum sector are averaged and
identified as “petroleum.” The principles pertaining to the assets placed in each quadrant are fully detailed
in the body of the VRA.

The VRA ranking score is based on an algorithm describing the degree to which an asset is critical to the
economy, public safety and security in the State, and its direct and indirect consequence to the energy
system(s) if it were disrupted or lost function. It is important to note that this VRA score does not reflect
the likelihood of a particular type of disruption to any particular asset, or the ability to protect an asset
from a disruption or loss of function. For example, the loss of a section of Transcontinental Gas Pipeline
would have major consequences given its high market dominance and large served-customer base in New
York City, but its criticality ranks low due to its historical record of high reliability.
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Figure 5-1. NYS Energy Sector VRA Scores
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5.3 Introduction and Purpose

This document represents a critical component of Energy Assurance planning for the State of New Y ork.
The results and the supporting materials presented in this analysis can form the basis for enhanced

resiliency strategies.

5.3.1 New York State Energy Assurance Planning

The New York State Energy Research and Development Authority (NYSERDA) is tasked with
improving the State’s energy supply and demand profile through the reduction of energy consumption,
promoting the use of renewable energy sources and protecting the environment. NYSERDA analyzes and
develops policies and programs that ensure adequate, diverse energy supplies at a reasonable cost with a
minimal impact on the environment. Examples of these programs include the following:

e Financing energy-related projects that reduce costs for ratepayers and energy education and
training programs

e Conducting multifaceted energy and environmental research by developing programs to meet
New York State's diverse economic needs

e Making energy more affordable for residential and income-eligible households

e Helping industries, schools, hospitals, municipalities, not-for-profits, and the residential sector
including income-eligible residents, implement energy efficiency measures
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e Providing energy analysis and planning to guide decisions made by major energy stakeholders in
the private and public sectors.

In the past decade, legislative initiatives, market trends, and economic and technological forces have
substantially changed the energy landscape. For example, innovations in advanced metering and smart
grid technologies offer opportunities to transform the current utility/customer relationship to one of
communication and coordination and to affect energy usage patterns during periods of short supply and
increased costs. Customer acceptance and enthusiasm for demand-side resources and renewable energy
reflects changing customer attitudes toward energy choice and control.

The New York State Energy Plan (SEP) 2009 and the upcoming 2013 SEP contain information about
energy markets in the State. Instead of trying to replicate that information in this EAP, the authors
encourage responders to examine prior SEPs (2002 and 2009) and the ongoing development of the 2013
version by visiting http://www.nysenergyplan.com/index.html. For the purposes of this EAP, the
descriptive nature of the energy infrastructure in the State relies on the 2009 SEP.

New York State (NYS) recognized the need to enhance its Energy Assurance practices to reflect
emerging issues and options. NY'S also planned to update response procedures and actions that
incorporate efficiency and sound industry operating practices. To support a strong and effective Energy
Assurance program, NY'S sought to establish an effective energy emergency communication,
coordination, and information flow system for State officials and energy stakeholders. In doing so, NYS
officials will be better informed and better prepared to respond to future energy emergencies.

5.3.2 Asset Inventory Methodology

The asset inventory is the foundation for risk assessment. It focuses on the physical elements of the
energy supply system for each major fuel or energy source. In addition to identifying the physical assets,
this effort looks at the use of one asset as related to the use of others, such as how the natural gas pipeline
system is related to the petroleum or electric systems. Thus, in addition to pipeline assets, the historic
energy flow data between assets, such as gas flow between major points on a natural gas pipeline, was
also collected. For this study, over 2,000 energy assets and data points were identified and developed into
a relational database for use by NYERDA to evaluate the impact and interrelationship of energy assets
across the State.

This information provides metrics for defining a baseline of use and for estimating the impact of system
failure at any given moment for any given asset. For example, understanding the ongoing normal
operational and seasonal parameters of natural gas flows from an interstate pipeline to a city gate (transfer
point from supply to distribution) can enable responders to assess the risk associated with a sudden
reduction in supply to that city gate.

Flow data for electricity and petroleum products were also collected and provide a similar opportunity to
define a baseline when estimating the risk associated with a particular event. Using such data, NYSERDA
could, for example, examine the data across previous Decembers when an mterruption is antic ipated or
has been reported in the current December. Similarly, if a shortage takes place during the summer driving
season, flow data for applicable months from interstate petroleum pipelines to terminals can reveal the
depth and risk of a reported motor fuel interruption.

For the identification of energy assets in New York, the methodology included the following:
¢ Query the major commercial and public databases
e Leverage NYSERDA knowledge and data

e Interface with other New York agencies through NYSERDA
e Meet with industry and energy experts
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5.4 Data Sources

5.4.1 Electricity

The electricity industry is highly organized and centralized both in terms of asset information and real-
world operations. The New York Independent System Operator (NYISO) operates the bulk generation
and transmission grid in real time and has detailed procedures for responding to all types of contingencies
in the bulk generation and transmission markets. NYISO also produces a variety of reports, databases,
studies, and forecasts that describe the electric generation and transmission infrastructure.

The Energy Information Administration (EIA) of the U.S. Department of Energy (DOE) collects
extensive data about electricity sector assets and industry operations. EIA databases were queried for
consumption data on a customer class basis, and Energy Velocity, a commercial database, provided asset
data as well as proprietary research for regional operations.

This study concentrated on the reliability and resiliency of electric generation and transmission. By intent,
the study did not mnventory the local electric utilities’ distribution-level assets, such as substations or
distribution wires.

5.4.2 Natural Gas

The primary sources for the identification of natural gas assets included EIA, the Federal Energy
Regulatory Commission (FERC), the U.S. Department of Transportation (DOT), and Energy Velocity.
Liquefied natural gas (LNG) terminal data and natural gas flow rates were obtained through Energy
Velocity, and natural gas consumption data were obtained from EIA. The Northeast Gas Association
provided additional data.

5.4.3 Petroleum Products

EIA reports the aggregate petroleum product consumption by product type for the State. Data on the
location and capacity of terminals are available from the commercial Oil Price Information Service
(OPIS). For the terminals located at ports, delivery quantity data are available from the U.S. Army Corps
of Engineers. Additional data were available from the terminal operators, the State Fire Marshal, and the
New York State Department of Conservation (DEC).

5.4.4 Ventyx”

Information gathered through Velocity Suite” which is a product of Ventyx® (an ABB company) is used
extensively throughout this report, and is referred to as “Ventyx“” for convenience. Ventyx" that
aggregates information from many sources and is broadly used by energy professionals to research
information pertinent to the energy industry. The data sources are varied but largely aggregate publicly
available information as reported by different agencies. The original source of the information queried is
publicly available unless otherwise stated. Instead of simply querying the information, the Ventyx”
application transforms, summarizes, and adds value to the data. Some of the elements from this database
are as follows:

Fuels: Monthly fossil fuel purchases, generation and consumption by fuel type, coal production and
transportation, regulated financial data for gas utilities and pipeline companies, SEC financials, gas retail
sales volume and revenue, gas storage, transportation rates, daily delivered volume, and market price data

Power: Regulated financial data (such as revenue and purchases of fuel), SEC financial data, retail and
wholesale power volumes and dollars, existing and future generating capacity, power station production
costs, operation statistics for companies and plants, and market price data
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Market Operations: Estimated fuel quantities, fixed and variable costs for each unit, capacity blocks and
associated heat rates, Corporation (NERC) Generator Availability Data Set (GADS) outage and reliability
data, historic hourly loads, 10-year load forecasts, unit ramp rates, emissions control technology, and

O&M expenses

5.5 Volume 1: Energy Asset Inventory

5.5.1 New York State Energy Market

This section provides a summary understanding of energy in NYS including the impact and importance of
dominant assets and their interdependencies (see Figure 5-2). Although this view is only a partial
perspective of the importance of particular assets in the State, it provides a starting point to indicate how
the State relies on a particular source of energy and its assets. The analysis identifies the interaction
among various energy sources. For example, natural gas and the entire associated infrastructure for
generating electricity via natural gas are critical components of energy in the State. Motor gasoline and
power generation from hydro sources are important sources as well.

Figure 5-2. EIA State Energy Map®*
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5.5.2 Overview of New York Energy Reserves and Consumption

New York has minor reserves of oil and conventional natural gas, found primarily in the far western part
of the State near Lake Erie. The natural gas bearing Marcellus Shale formation extends into the Southern
Tier and Western regions of the State.

Although New York’s fossil fuel resources are limited, the State possesses considerable renewable energy
potential. Several powerful rivers, inc luding the Niagara and the Hudson, provide some of the largest
hydropower resources in the Nation. The State produces more hydroelectric power than any other State

24 EIA, State Energy Profiles, New York, http://www.eia.gov/state/state-energy-profiles.cfm?sid=NY.
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east of the Rocky Mountains. The 2,353-MW Robert Moses Niagara plant, harnessing power from the
Niagara River, is one of the largest hydroelectric facilities in the world.

New York’s Catskill and Adirondack mountains offer substantial potential for wind power. Parts of New
York have dense forest, allowing for potential wood fuel harvesting.

Energy intensity and per capita energy consumption in New York are among the lowest in the U.S. due in
part to the region’s widely used mass transportation systems in the New York City area. The commercial
and residential sectors lead State-wide energy demand; the transportation sector is a major consumer of
petroleum products.

Consumption of energy in New York is dominated by fossil fuels; from 1960 through 2009 the
concentration of fossil fuels evolved from a focus on distillate fuel oil and coal to natural gas and motor
gasoline (Figure 5-3). Total energy consumption in the same period increased by 27 percent, but fossil
fuel consumption decreased almost three percent. Most of the growth in energy consumption came from a
different mix in fossil fuels (natural gas growing significantly) and renewable sources (61 percent of all
renewables come from hydroelectric power and 24 percent come from wood and waste). The average
New York household consumes about one-half the electricity of the average U.S. household, largely
because few use electricity as their primary energy source for home heating and because demand for air-
conditioning is low during the typically mild summer months.
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Figure 5-3. Primary NY Energy Consumption Estimates, Selected Years, 1960-2009
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http://www.eia.gov/state/seds/hfjsp?incfile=sep_use/total/use tot Nycb.html&mstate=New%20York,
with additional calculations from SAIC

The New York Harbor, located between New York and New Jersey, has a petroleum bulk terminal
storage capacity of over 75 million barrels, making it the largest petroleum product hub in the Northeast.

5.5.3 New York Electricity Ownership and Operations
Industry Ownership

New York is one of the five largest States in terms of nuclear capacity and generation, accounting for
approximately 5 percent of the national totals. Nuclear power from New York’s four nuclear plants
accounts for less than 13 percent of New York’s electric capacity, but it produces nearly 30 percent of the
State’s electricity (Table 5-2). Unlike many States, New York does not rely heavily on one fuel for
electricity generation. Nuclear power and natural gas are the leading generation fuels, each typically
accounting for about three-tenths of State generation. Hydroelectricity, coal, and petroleum each account
for a substantial share of the power generated in the State,as well. New York also imports electricity from
neighboring States and Canada.
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The electricity industry in New York is primarily composed of investor-owned utilities, governmental
utilities, generation companies, transmission-only companies, and energy service companies (ESCOs).
The previously vertically integrated investor-owned utilities (IOUs) have since divested the majority of
their generation assets while retaining most of their transmission and distribution delivery systems as well
as customer service functions. The purchasers of those generation assets, known as independent power
producers (IPPs), now serve as the primary generation suppliers in the State. Governmental-owned
utilities include the New York Power Authority (NYPA), the Long Island Power Authority (LIPA),
municipally-owned electric utilities, and rural electric cooperatives. In general, the generation suppliers
engage in wholesale sales (i.e., sales for resale) of energy, ancillary services, and capacity through
competitive markets administered by the New Y ork Independent System Operator (NYISO).
Transmission-only businesses, energy service companies, and both IOUs and governmental utilities
provide a variety of other retail services to customers.

5.5.4 Fuel for Electricity Generation

The fuel mix for generation has changed over the years. Driven by more stringent environmental
regulations, commodity prices, and new technology, generators have increased the use of natural gas in
place of oil and coal. Notwithstanding environmental benefits, the State still needs to safeguard against
over dependency on one resource for generating electricity. Fuel supply disruptions or other factors can
pose reliability risks and/or cause significantly increased price levels and price volatility. It is important to
continue safe operations of all generation resources to support the State’s energy, environmental, and
economic objectives. Similarly, there is value in the continued availability of dual-fuel generation
capability (i.e., natural gas/oil), especially in the New York City area where a concentration of
interruptible natural gas customers provides capacity relief for firm customers during certain winter
conditions (e.g., strong peak demand or seasonal shortage). In order to maintain diversity, it is also
prudent for State suppliers to continually evaluate and develop advanced coal technologies. Table 5-1
illustrates electricity consumption in New York State from 1990 to 20009.
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Table 5-1. New York State Electricity Consumption 1990-2009 (Million Kilowatt-hours)

Category ‘ 1990 | 2000 | 2005 ‘ 2006 | 2007 | 2008 ‘ 2009 |

Supply
Generation
Electric Utilities 128,655 73,188 39,963 41,599 40,248 38,170 35,771
Independent Power Producers 2,433 40,757 90,252 86,965 91,333 89,612 86,856
Combined Heat and Power, Electric 1,262 21,188 14,475 11,624 12,388 10,722 8,866
Electric Power Sector Generation Subtotal 132,350 135,132 144,690 140,187 143,969 138,504 131,494
Combined Heat and Power, Commercial 178 620 672 727 663 664 546
Combined Heat and Power, Industrial 2,818 2,327 1,525 1,351 1,246 1,154 1,111
Industrial and Commercial Generation Subtotal 2,996 2,947 2197 2,078 1,909 1,818 1,657
Total Net Generation 135,346 138,079 146,887 142,265 145,879 140,322 133,151
Total International Imports 3,802 10,663 10,717 12,495 14,366 16,678 11,254
Total Supply 139,148 148,742 157,605 154,761 160,245 157,000 144,405
Disposition
Retail Sales
Full Service Providers 129,324 124,508 93,237 86,258 86,299 81,636 77,326
Energy-Only Providers - 17,519 56,673 55,136 61,622 62,120 62,432
Facility Direct Retail Sales’ - - 238 844 256 296 276
Total Electric Industry Retail Sales 129,324 142,027 150,148 142,238 148,178 144,053 140,034
Direct Use 2,739 4,328 3,803 1,718 1,595# 1,787r 1,567
Total International Exports 3,090 2,000 3,437¢ 2,510 3,078 3,361 1,459
Estimated Losses 9,689 10,108 12,009% 6,700 8,994% 8,649+ 8,951
Net Interstate Trade? -5,694 9,721 -11,792% 1,595 -1,600% -851® -7,606
Total Disposition 139,148%  148,742% 157,605% 154,761%  160,245*  157,000% 144,405
Net Trade Index (ratio)* 0.96 0.94 0.93 1.01 0.99° 0.997 0.95

TFacility Direct Retail Sales are electricity sales from non utility power producers which reported electricity sales to a retail customer.

Net Interstate Trade = Total Supply - (Total Electric Industry Retail Sales + Direct Use + Total International Exports (if applies) + Estimated Losses).

*Net Trade Index is the sum of Total Supply / (Total Disposition - Net Interstate Trade).

R = Revised.

- (dash) = Data not available.

Notes: Totals may not equal sum of components because of independent rounding. Estimated Losses are reported at the utility level, and then allocated to States based
on the utility’s retail sales by State. Reported losses may include electricity unaccounted for by the utility. Direct use is commercial or industrial use of electricity that (1)
is self-generated (2) is produced by either the same entity that consumes the power or an affiliate, and (3) is used in direct support of a service or industrial process

Sources: U.S. Energy Information Administration, Form EIA-923, "Power Plant Operations Report" and predecessor forms. U.S. Energy Information Administration, Form
EIA-860, "Annual Electric Generator Report." U.S. Energy Information Administration, Form EIA-861, "Annual Electric Power Industry Report." DOE, Office of Electricity

5.5.5 Other Issues

Various failures led to major electricity outages affecting New York in 1965, 1977, and 2003. The August
2003 blackout was the most severe blackout in North American history, affecting an estimated 55 million
people in the U.S. Northeast and eastern Canada. For safety reasons, nuclear power plants are required by
federal law to shut down if back-up power systems fail, and all four of New York’s nuclear power plants
were forced offline during the 2003 incident. As a result, almost the entire State lost power.

New York has taken steps to encourage the conservation of electricity-generating fuels. The Public
Service Commission (PSC) established an Energy Efficiency Portfolio Standard (EEPS) designed to
reduce energy use in New York State by 15 percent from what it otherwise would have been by 2015
(also called the “15-by-15 energy efficiency goal”)**. In his 2009 State of the State address, New York
Governor Paterson announced New York’s “45 by 15” clean energy goal that challenges the State to meet
45 percent of its electricity needs by 2015 through increased energy efficiency and renewable energy.
This goal combines the PSC’s “15-by-15" EEPS initiative goal with a goal of simultaneously meeting 30
percent of the State’s electricity supply needs through renewable resources by 2015.

5.5.6 Alternative Power Generation

When New York’s Robert Moses Niagara plant opened near the Niagara River in 1961, it was the largest
hydroelectric generation facility in the world. Today, the 2,353-MW power plant is still New York’s
largest electricity generator. Non-hydroe lectric renewable energy sources contribute only minimally to the
State’s power grid, although New York is one of the Nation's top generators of electricity from municipal
solid waste and landfill gas. As of 2008, New Y ork ranked among the top 10 States in photovoltaic solar
power capacity and had become a substantial producer of wind energy by doubling its wind energy

23 http://www.nysenergyplan.convfinal/ Energy Infrastructure_IB.pdf.



http://www.nysenergyplan.com/final/Energy_Infrastructure_IB.pdf

4BVulnerability and Risk Assessment, Volume 1 V-11

capacity between 2006 and 2008. In September 2004, the New York Public Service Commission adopted
a renewable portfolio standard requiring 24 percent of the State’s electricity to be generated from
renewable sources by 2013.

5.5.7 Generation Asset Evaluation

Generation of electricity is dominated by water, nuclear, and natural gas. When analyzed according the
capacity-adjusted marginal cost of how each plant contributes to the supply curve, several assets stand out
and merit special attention given their obvious contribution to Energy Assurance (as they are first to
dispatch and make the largest contribution to the dispatch). The largest generators are the ones that have
the strongest contribution to the supply curve since they represent the lowest marginal cost supply to the
system. Figure 5-4 illustrates the State’s energy power curve. Table 5-2 focuses on summer capacity and
net generation, two common data sets essential to evaluating State generation patterns. The remainder of
this section focuses on the largest of these assets and their basic operating characteristics.

Figure 5-4. New York State Energy Supply Curve
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Table 5-2. New York Total Electric Power Industry, Summer Capacity and Net Generation, by Energy

Source, 2008

New York Total Electric Power Industry, Summer Capacity and Net Generation, by Energy Source, 2008

Summer Capacity Share of State Total Net Generation Share of State Total
SR VES TS (Percent) (Thousand MWh)  (Percent)
Nuclear 5,264 136 43,209 308
Coal 2,899 78 19,154 137
Hydro and Pumped Storage 5,506 145 26,051 186
Natural Gas 16,554 428 43856 313
Other! - - 88T o7
Other Renewable! 1,134 28 3319 24
Petroleum 7273 188 3,745 27
Total 38,720 1000 140,322 100.0

1Muni|:ipa\ Solid Waste net generation is allocated according to the biogenic and non-biogenic components of the fuel, however, all Municipal Solid Waste summer
capacity is classified as Renewable.

- = No data reported.

Notes: Totals may not equal sum of components due to independent rounding.

‘Other: Blast furnace gas, propane gas, other manufactured and waste gases derived from fossil fuels, non-biegenic municipal solid waste, batteries, chemicals,
hydrogen, pitch, purchased steam, sulfur, tire-derived fuel, and miscellanecus technologies.

Other Renewable: Wood, black liquor, other wood waste, biogenic municipal sofid waste, landfil gas, sludge waste, agriculture byproducts, other biomass,
geothermal, solar thermal, photovoltaic energy, and wind

Sources: Form EIA-860, "Annual Electric Generator Report,” and Form EIA-823, "Power Plant Operations Report.”

Source: Energy Information Ad ministration
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Robert M oses Niagara

The Robert Moses Niagara Hydroelectric Power Station is a hydroelectric power station in Lewiston,
New York near Niagara Falls. The plant is operated by NYPA and diverts water from Niagara River
above Niagara Falls and returns the water into the lower portion of the river near Lake Ontario. It utilizes
13 generators with a total installed capacity of 2,353 MW. The plant is located directly opposite to the Sir
Adam Beck Hydroelectric Power Stations in Ontario, Canada.

The Niagara project. Itis the largest electricity producer in New York State, generating 2.4 million kW —
enough power to light 24 million 100-watt bulbs at once. This low-cost electricity saves the State's
residents and businesses hundreds of millions of dollars each year.

The Niagara project is located about 4 2 miles downstream from the Falls and consists of two main
facilities: the Robert Moses Niagara Power Plant, with 13 turbines, and the Lewiston Pump-Generating
Plant, with 12 pump-turbines. In between the two plants is a fore-bay capable of holding about 740
million gallons of water; behind the Lewiston plant, a 1,900-acre reservoir holds additional supplies of
water.

At night, when electricity demand is low, the Lewiston units operate as pumps, transporting water from
the fore-bay up to the plant's reservoir. During the daytime, when electricity use peaks, the Lewiston
pumps are reversed and become generators, similar to those at the Moses plant.

Ravenswood Generating Station

Ravenswood Generating Station (Ravenswood), located in Long Island City, is a 2,296-MW plant that
consists of 21 units employing steam turbine, combined cycle, and combustion turbine technology.
Although natural gas is the primary fuel source, boilers for units 10, 20, and 30 are gas/oil fired, and
produce electricity twice through the use of waste steam exhausted after the primary generation,
increasing production and efficiency. No significant levels of oil use has been recorded since 2004. It is
owned and operated by TransCanada, and the nearest natural gas price point is Transco Z6 NY.

Units 10 and 20 each have a single controlled circulation, dual furnace, balanced draft Combustion
Engineering boiler, and a cross-compound General Electric turbine generator. Each unit is rated at 385
MW. Two identical controlled circulation, balanced draft, divided furnace boilers by Combustion
Engineering and an Allis Chalmers/Westinghouse cross-compound turbine generator produce a total of
981 MW of power in Unit 30.

The boilers in Units 10, 20, and 30 are all capable of burning both No. 6 fuel and natural gas, which
enables TransCanada to generate electricity with the most economic fuel mix to meet system demands.
Combined cycle technology was added to the Ravenswood station with the installation of Unit 40 in
2004. Unit 40 consists of a General Electric 7FA combustion turbine generator with an ALSTOM steam
turbine generator, a Kawasaki heat recovery system generator, and an air-cooled condenser. Unit 40, a
250-MW unit, burns both natural gas and kerosene. The combined cycle technology used in Unit 40
yields an operating efficiency that is 50 percent higher than that of conventional steam technology.
Multiple combustion turbines are utilized in a simple cycle configuration to meet peak system demand.

Nine Mile Point Nuclear Station

Located in Oswego County, Nine Mile Point Nuclear Station is operated by Constellation Energy Nuclear
Group (CENG), a joint venture between Exelon and Electricité de France (EDF) Group that owns 100
percent of Unit 1 and 82 percent of Unit 2. LIPA owns the other 18 percent of Unit 2. Exelon owns 50.01
percent of CENG, and is a leading supplier of energy products and services to wholesale and retail
electric and natural gas customers. EDF owns the other 49.99 percent of CENG, and is developing
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strategies in North America for nuclear energy, renewables, and trading. % On October 31, 2006, the
licenses for Units 1 and 2 were extended by 20 years. Nine Mile Point Unit 2 is a newer model BWR that
uses a Mark II containment design. The cooling system draws water from Lake Ontario. Unit 2 relies on a
543 foot high natural draft-cooling tower (Table 5-3).

Table 5-3. Nine Mile Point Nuclear Station Profile

Unit 2::1:;:; Hiﬁ:er:m" g:::::er(:apacity Type g:tne'lmerciamperaﬂon IBI:teense Expiration
(MW) MWh) (Percent)

1 621 5,347 98.3 BWR 12/1/1969 B/22/2029

2 1143 9,041 90.3 BWR 3/11/1988 10/31/2046
1,764 14,388 931

Data for 2008

BWR = Beiling Water Reactor.
Motes: Totals may not equal sum of components due to independent rounding.
Sources: Form ElA-860, "Annual Electric Generator Report,™ and Form ElA-323, "Power Plant Operations Report.”

Source: Energy Information Administration. BW R: Boiling Water Reactor. Reports from
the Nuclear Regulatory Commission (NRC) on this plant can be found at

CNEQG has established procedures to advise the public in the unlikely event of a plant emergency. These
procedures cover emergency planning, and communicating with the Public and Emergency Planning
Zone.

Oswego Harbor Power

Oswego Generating Station is located on 93 acres along the south shore of Lake Ontario, and can generate
up to 1,635 MW of electricity, enough to support over 1.3 million homes. NRG Energy (NRG) acquired
the station from Niagara Mohawk Power in October 1999. The facility consists of two large steam
generators that are primarily oil-fueled. Unit 5 was built in 1975 and Unit 6 in 1979. Both are currently
operating as peaking units and sell power to the New Y ork Independent System Operator (NYISO)
capacity market.

Northport

The Northport Power Station is a natural gas and conventional oil electric power generating station
located on the north shore of Long Island, at Waterside Avenue and Eatons Neck Road in Northport. The
facility was built by the Long Island Lighting Company (LILCO) in 1967. In August 2007, the Northport
Power Station became part of National Grid USA as part of their purchase of KeySpan Energy. The
plant's electric output is distributed via LIPA. Northport is the largest oil-fired electric generating station
on the East Coast.

Northport power station is National Grid’s largest power station and its largest single source of
greenhouse gas emissions. Its four 375-MW turbine generators produce a major portion of Long Island’s
annual electric generation. As is the case with many fossil fuel generating plants in the United States,
these generators were built in the 1960s and 1970s and have been significantly updated to reduce
emissions. The focal point of the reduction efforts is the more efficient Dense Pack™ steam turbine unit,
manufactured by General Electric. The new turbine contains nine rows of blades instead of the
conventional seven. The extra rows provide greater mechanical energy from the same amount of steam,
which creates more electricity from the same amount of fuel. The end result is a more efficient process
and fewer carbon emissions per kilowatt-hour generated.

2% Constellation Energy merged with Exelon in 2012. The role of EDF group in this merger and the continuity of the
CENG may change as merger dynamics progress.
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Astoria Generating Station

Astoria Generating Company, L.P. owns and operates power generation facilities with a total capacity of
over 2,100 MW in New York City. This subsidiary sells energy and capacity into the NYISO market,
representing generation sufficient to serve approximately 20 percent of the overall load in the in State.
Astoria Generating Company, L.P., is a wholly owned subsidiary of US Power Generating Company.

Astoria Generating Station is a 1,280-MW fuel oil and natural gas plant located in Astoria, in the Queens
borough of New York City, bounded by the East River and Luyster Creek. Astoria’s dispatch level is
intermediate. The plant is part of a larger complex that covers approximately 300 acres. Most of the
complex is used for utility purposes, including power generation, indoor storage, oil storage, liquefied
natural gas storage, vehicle storage and servicing, and office space.

On September 2, 2011, Astoria Generating Company announced plans for a potential restructuring as the
value of capacity pricing in July, August, and September 2011 dropped approximately 50 percent.

Roseton Generating Station

Roseton Generating Station is a 1,200-MW gas/oil peaking unit operated by Dynegy, Inc. (Dynegy) and
located in the town of Newburgh. The facility operates under a long-term lease arrangement and the site is
adjacent to the Danskammer facility (also owned by Dynegy) with which it shares common resources
such as fuel handling, a docking terminal, personnel, and systems.

Since April 2005, the plant’s operations have been opposed by environmental advocates, especially in the
form of groups challenging the Best Technology Available determination for the operation of cooling
water intake structures in connecting with point source thermal discharge. The plant is now operating
sporadically at partial capacity. Public records gathered from filings to the U.S. Environmental Protection
Agency (EPA)’s continuous emissions monitors report no generation between end of January 2011 and
this draft report.

Bowline Point

Bowline Point is a 1,139-MW natural gas- and oil-fired steam electric generating facility sited along the
Hudson River in the Town of Haverstraw, and owned by GenOn. The power plant has two steam
generating units that became operational in 1972 (Unit 1) and 1974 (Unit 2). Even though the steam
turbine can be fired with either gas or oil, the aggregate use of the plant has diminished since 2005 and it
has operated largely by using natural gas.

Bowline Generating Station is operating on a State Pollutant Discharge Elimination System (SPDES)
permit that expired in 1992. Bowline Generating Station employs a once-through cooling system that is
responsible for entraining 127 million fish eggs and larvae each year, and impinging another 30,000 adult
and juvenile fish. As a result of lawsuits brought by Riverkeeper (a New York-based clean water advocate
organization), the New York State Department of Environmental Conservation (DEC) issued new draft
permits for four existing power plants on the Hudson River, including Bowline, between 2003and 2005.
The permit for Bowline calls for the installation of a seasonal coarse barrier net, variable speed pumps,
and a fine mesh barrier net, but not closed-cycle cooling. A final permit has not been issued.

Athens Generating Unit

Athens Generating is a 1,080-MW combined cycle generating facility located in the town of Athens, 30
miles south of Albany, in Greene County. The facility houses three Siemens 501G combustion turbine
generators (CC1, CC2, and CC3). These generators are powered by natural gas combined cycle
technology that provides efficiency nearly double that of older power plants. Athens Generating sells its
electricity competitively and is strategically positioned to boost electric reliability in the Mid-Hudson
Valley, southeastern New York, and New York City regions. Athens Generating is owned by New Athens
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Generating Company, LLC, and is managed by Competitive Power Ventures of Silver Spring, Maryland.
Plant operations are managed by North American Energy Services located in Issaquah, Washington.

Blenheim-Gilboa

Blenheim-Gilboa Pumped Storage Power Project generates more than one million kW of electricity in
peak demand periods by drawing water from Schoharie Creek and recycling it between two reservoirs. It
is operated by NYPA and serves two vital functions: it saves money for New Y ork consumers by
providing low-cost electricity during peak demand, and it stores water for emergency power production.
If necessary, this project can be up and running within two minutes. It can substitute quickly if another
plant or line suddenly goes out of service.

Each of the reservoirs — one atop Brown Mountain, the other at its foot — holds five billion gallons of
water. When the facility is generating power, the water cascades down a concrete shaft that's five times
taller than Niagara Falls. When it is not generating electricity — usually at night or over the weekend — the
facility reverses the process and pumps the water back up the shaft for storage.

The system allows the operator to "go with the flow in addressing the daily variance in Statewide
electricity demand. NYPA can generate power when it is needed — generally in the late afternoon or early
evening — and it can store the water when the power is not needed. The electricity Blenheim-Gilboa uses
to return water to its upper reservoir is inexpensive surplus power made available during low-demand
periods. The cost of this power is cheaper than the electricity the project replaces during peak-demand
periods the following day.

At Blenheim-Gilboa, NYPA generates electricity at the powerhouse, a concrete structure that sits at the
base of Brown Mountain on the banks of the lower reservoir. More than three-quarters of the facility is
underground.

A $135-million, four-year program to modernize and extend the life of the Blenheim-Gilboa project was
completed in May 2010. As part of the program, one of project’s four turbine-generator units was taken
out of service each fall for approximately eight months. Most of the units’ mechanical and electrical
components were replaced with repairs made to virtually all other parts. Upon completion of the project,
each of the four units had a generating capacity of 290 MW, providing an overall project generating
capacity of 1,160 MW.

5.6 Overview of NYS Electricity Transmission”’

As noted elsewhere, the FERC-designated Regional Transmission Organization (RTO) for New York is
the New York Independent Service Operator (NYISO). NYISO employs over 400 people and occupies
two locations in the Albany area. NYISO administers New York’s competitive wholesale electricity
markets, conducting comprehensive planning for the State’s electric power system and advancing the
technological infrastructure of the electric system serving the State. The NYISO mission, in collaboration
with all stakeholders, is to serve the public interest and provide benefit to consumers by:

e Maintaining and enhancing regional reliability.
e Operating open, fair, and competitive wholesale electricity markets.
e Planning the power system for the future.

e Providing factual information to policy makers, stakeholders, and investors in the power system.

27 This section borrows from the 2011 NYISO Emergency Operations Manual,
http://www.nyiso.com/public/ webdocs/documents/manuals/operations/em op_mnl.pdf.
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Under the terms of the NYISO Agreement, the NYISO/Transmission Owners Agreement, and the
NYISO/New York State Reliability Council (NYSRC) Agreement, NYISO has the authority and
responsibility to direct the operation of the New York State Power System in order to maintain system
reliability. Power systems are vulnerable to a loss of generating equipment, transmission facilities, or
unexpected load changes. These disturbances may be of, or develop into, a magnitude sufficient to affect
the reliable operation of the New York Control Area (NYCA). Severe system disturbances generally
result in critically loaded transmission facilities, critical frequency deviations, high or low voltage
conditions, or stability problems.

NERC Reliability Standards provide NERC Registered Entities with the authority to take actions for
mitigating system operating limits and interconnection reliability operating limits. Transmission owners
must disconnect their affected facility if conditions such as an overload, an abnormal voltage, or reactive
condition persists. When doing so, the transmission owner must notify the NYISO and all neighboring
transmission owners impacted by a disconnection prior to switching, if time permits, or immediately after
switching. NYISO maintains the safety and short-term reliability of the NY'S transmission system in
accordance with reliability rules and with the NYISO/NY SRC (Reliability Council) Agreement and the
NYISO/TO (Transmission Operator) Agreement.

Reliable operation of the bulk power system requires constant vigilance. Power typically flows from
northern and western New York to the population centers in the southeastern part of the State. However,
sufficient transmission capacity is not always available to move power where needed, creating congestion
on the system. In addition, New York State is a regional power hub, located at the crossroads of a robust
and busy power exchange. The mix of power supply resources available to serve New York electricity
demands is varied and the balance of those resources is different for each region of the State.

MRO Mid Western Reliability Organization
NPCC Northeast Power Coordinating Council

RFC Reliability First Corporation
SERC SERC Reliability Corporation
SPC Southwest Power Pool

NYISO maintains strict compliance with the rules set forth by NERC, the Northeast Power Coordinating
Council (NPCC), and the NYSRC. It is also responsible for the NYCA, which is part of the Eastern
Interconnection, a vast area of interconnected power systems that cover most of the eastern United States
and Canada (Figure 5-5). A major concern for the Interconnect (also known as a grid) is matching the
electric frequency of transmitted power so that connecting systems are electrically compatible. This is
accomplished by constantly maintaining a balance between generation and load (at a frequency of 60
hertz (Hz)). Grid operations also involve “securing” the system, or managing power flows to avoid
damaging equipment. This is accomplished by ensuring that voltage on each transmission line is
maintained within appropriate operational limits.
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Figure 5-5. Eastern Interconnection/New York Control Area
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The NYISO 2011 Emergency Operations Manual addresses NYISO’s and other market participants’
actions under emergency conditions. In cases where NYISO judges that the market cannot provide needed
services within established criteria, supplemental electricity is drawn from other generators that can
provide the most expeditious relief. NYISO restores the NYS power system to normal operation as soon

as possible following any situations where emergency actions have been taken.

5.7 Overview of Natural Gas

New York currently uses approximately 1,200 billion cubic feet (Bcf) of natural gas per year, making it
the fourth largest gas consuming State in the Nation. Although western New York produces natural gas,
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over 95 percent of New York’s natural gas supply still is brought in via pipeline from other States —
principally in the U.S. Gulf Coast region — and Canada. The Transcontinental and Tennessee Gas
Transmission pipelines (Transco and TGP, respectively) from the Gulf Coast and the Iroquois pipeline
from Canada link up with local gas distribution networks that supply the New York City metropolitan
area and Long Island. Numerous other gas transmission systems branch in from Pennsylvania and Canada
to feed other parts of the State.

5.7.1 New York Natural Gas Transportation in Depth

According to figures compiled by Ventyx”, there are at least sixteen natural gas pipelines delivering
natural gas to New York State (Figure 5-6). Figure 5-7 provides further information about State pipeline
operating gas capacity.

Figure 5-6. Natural Gas Pipelines and Basins in New York State
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Figure 5-7. Natural Gas Pipelines and Holding Companies Delivering Gas to and in New York State
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Source: New York State Energy Plan 2002
www.nysenergyplan.com/2002stateenergyplan-documents/sepsection3-5.pdf
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5.7.2 Transco

Transco (Figure 5-8) has traditionally received most of the gas it ultimately delivers to the New York City
area from the Gulf Coast region. However, as U.S. natural gas production continues to grow in shale
formations, this pipeline with a capacity of approximately 2.7 Bef per day (Bct/d) will be increasingly
used as a supply source. Previously, this pipeline transport natural gas in and out of storage. While
Transco reports having 1.65 Bcef of capacity into the NYC market, peak deliveries have only reached 1.4
Bct/d suggesting that 250 million cubic feet per day (MMcf/d) of this capacity is difficult to utilize.

Figure 5-8. Transco Natural Gas Pipeline Deliveries to New York City

Source: Ventyx® using data from individual company Bulletin Board Systems (BBS) and additional calculations
from SAIC
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5.7.3 Iroquois

Iroquois (Figure 5-9) has historically received most of the gas it delivers from the TransCanada Pipeline
at Waddington, New Y ork, where pipeline capacity is approximately 1,200 Bef/d. Iroquois also has
several large pipeline interconnections in southern New York and Connecticut, which creates additional
flexibility in the system. It has interconnections with Tennessee Gas Pipeline (500 MMct/d), Dominion
(300 MMcf/d), and Algonquin (300 MMcf/d). New LNG imports and shale gas production have
penetrated the region and the pipeline receives more gas from these sources, making receipts from
TransCanada at Waddington more seasonal. The pipeline capacity into the N'YC market is approximately
860 MMc{/d and primarily serves the Con Edison and National Grid electric utilities.

Figure 5-9. Iroquois Natural Gas Pipeline Deliveries to New York State
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Source: Ventyx® using data from individual company Bulletin Board Systems (BBS) and
additional calculations from SAIC
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5.7.4 Tennessee Gas Pipeline (TGP)

Owned by El Paso Corporation, TGP provides approximately 3.81 Bef of natural gas transportation from
the Gulf of Mexico into New York State (Figure 5-10). TGP has an extensive footprint in New Y ork and
New England and enters the State at four separate locations with a total inbound capacity of 2.83 Bcf/d
(Billion cubic feet per day) .While this appears to be an excess amount of capacity, most of it is confined
to the less populated western portion of the State. Unlike the Transco and Iroquois pipelines, some of the
TGP capacity ultimately ends up exiting the State to serve seasonal needs in Massachusetts. Pipeline
capacity capable of serving the more populated eastern portion of the State is about 1.545 Bcf/d. The net
delivery into the State for the past five years has been between 450 and 650 MMcf/d. The pipeline also
has several injection points throughout the Marcellus Shale formation. TGP is currently in the process of
adding 300 MMc{/d of incremental capacity on its 300 leg from eastern Pennsylvania through northern
New Jersey and into White Plains. Figure 1: TGP Pipeline Deliveries to New York State

Figure 5-10. Tennessee Gas Pipeline
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5.7.5 Texas Eastern Transmission (TETCO)

TETCO has a single delivery point in the New York City area to the Brooklyn Union Gas (Figure 5-11)
Because Brooklyn Union Gas participates in physical gas swaps with other local utilities in New York
City, end users of other utilities could ultimately consume gas delivered by TETCO to Brooklyn Union
Gas. Capacity on TETCO into New York City is approximately 670 MMcf/d (million cubic feet per day).
Deliveries are routinely at capacity during the peak of the winter season.

Figure 5-11. TETCO Pipeline Deliveries to New York State
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5.7.6 Dominion Gas Transmission (Dominion)

Dominion Gas Transmission has two pipeline segments in the State (Figure 5-12). The western mainline
has traditionally served as a supply-dominated conduit that has moved gas from interconnections with the
Tennessee Gas Pipeline in western New Y ork into the Dominion system. As production increased in
Pennsylvania, this line started moving gas north during the winter months. The Central New Y ork
Mainline is a consumption-dominated part of the Dominion system that moves gas from south to north.
The largest consumer on this part of the Dominion system is the Mohawk Power Plant. The Central New
York Mainline has an interconnection with Iroquois Gas Transmission in eastern New York. As
production in Pennsylvania increased, throughput from Pennsylvania to New York grew as well, while
receipts from Iroquois have decreased.

Figure 5-12. Dominion Gas Transmission Pipeline Deliveries to New York State
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5.7.7 The Empire and Millennium Pipelines

The Empire and Millennium pipelines are two separately owned and operated systems that represent
major transmission assets that can bring gas into the State (Figure 5-13). The Empire Pipeline can receive
up to 800 MMcf/d of gas at the Niagara Hub. Millennium moves gas from central New Y ork into
downstream markets in Orange and Rockland counties. Millennium is expandable by up to 1 Bef/d
through compression expansions and may become a target for producers seeking to move additional
supplies to market. Because Millennium does not penetrate the premium New York City market,
however, it is not clear how attractive capacity expansions on this system will be to shippers.

Figure 5-13. Empire and Millennium Pipelines Deliveries to New York State
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5.8 Liquefied Natural Gas

New York’s residential, commercial, and electric power sectors all consume large amounts of natural gas.
To meet the New York (and neighboring Connecticut) growing demand for natural gas, particularly for
electric power generation, an offshore liquefied natural gas (LNG) import terminal owned by Liberty
Natural Gas LNG with a capacity of 2 Bcf/d has been proposed in waters on the Outer Continental She If
south of Long Island, 25 miles away from New York Harbor. As of April 2012, that application has since
been withdrawn due to unfavorable economics. Figure 5-14 shows the location of various LNG assets in
and around NYS.

Figure 5-14. LNG Assets Near NYS
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5.9 Natural Gas Storage

New York has moderate natural gas storage capacity, developed principally from depleted natural gas
fields in the Appalachian Basin in western New Y ork. These storage sites, along with those in
Pennsylvania, Ohio, and West Virginia, are important for supplying the Northeast region of the United
States, particularly during the peak demand winter season. The trend towards natural gas-fired electric
generation has increased demand for natural gas during the summer months.

Natural gas storage plays a significant role in meeting the State’s weather-sensitive gas needs. LDCs
access interstate pipeline and independently owned storage facilities located at different points along the
interstate pipeline system in the natural gas production and market areas (Figure 5-15). Approximately 35
to 40 percent of LDC winter gas requirements are met through gas withdrawn from storage facilities in
and near NYS. These fields have total working gas storage capacity of about 490 Bcf.
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Figure 5-15. Natural Gas Storage, Pipelines, and Shale Gas Plays in and Near NYS
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Source: Ventyx®. Diamonds represent individual storage facilities (mostly depleted fields). Shaded
area represents shale gas plays.

The shale gas reservoirs near New York State increasingly contribute to a stable supply of seasonal short-
term natural gas. This includes, at differing depths, the Marcellus, Devonian, and Utica Shale plays.

5.10 Issues Pertaining to Shale Gas

The Marcellus Shale formation in the Appalachian region is attracting attention as a significant new
source of natural gas production. Estimated natural gas reserves for the Marcellus Shale formation are
very large and it is expected that the region will become a major natural gas production area in the United
States. In New York, the Marcellus Shale formation is located in much of the Southern Tier stretching
from Chautauqua and Erie counties in the west to the counties of Sullivan, Ulster, Greene, and Albany in
the east. Recent estimates of Marcellus Shale formation gas from the U.S. Geological Survey and ETA run
from a high of 419 TCF of recoverable natural gas reserves toa low of 262 TCF.** While hydraulic
fracturing is not new to natural gas development, there are environmental concerns with respect to the
effects of fracturing on water supplies, and disposal and contamination issues related to the chemical
composition of the fluids used in the fracturing process. New Y ork has a well established regulatory
program to oversee oil and gas drilling administered by the Department of Environmental Conservation
(DEC). There are regulations governing well permitting, drilling operations, and well-site restoration
when drilling is completed.

To assess the potential environmental concerns related to the development of the Marcellus Shale
formation in New York, The Revised Draft Supplemental Generic Environmental Impact Statement
(SGEIS) was released September 7, 2011. A Socio-economic Impact Analysis Report was also prepared in
support of the SGEIS. *’

8 Energy Information Administration, “Natural Gas,” http://www.eia.gov/naturalgas/, and “What is shale gas and
why is it important?” http://www.eia.gov/energy in_brief/about shale gas.cfm.

2 http://www.dec.ny.gov/energy/4628 8. html.
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5.11 Petroleum

Most of the data in is section is quoted or taken directly from the 2009 New Y ork State Energy Plan,
Petroleum Assessment, September 2009. Several direct quotes are referenced in footnotes. These data
have been summarized here to assist with vulnerability and risk analyses. The data are scheduled for
updating in the 2013 New York State Energy Plan.

New York is a major consumer of petroleum fuels such as motor gasoline, home heating oil, diesel fuel,
propane, and residual fuel oil. According to EIA, the State is the fifth largest petroleum fuel market in the
United States, exceeded only by Texas, California, Florida, and Louisiana. In 2007, total statewide
expenditures on all petroleum fuels by all economic sectors equaled $32.6 billion. The transportation
sector accounted for $24.6 billion, or 75 percent of the total. As crude oil prices escalated, petroleum
product expenditures increased by $15.0 billion, or 89 percent, from 2003 to 2007.

Energy companies supply refined petroleum products to the State through an extensive distribution
system. The Port of New York, with large petroleum storage terminals located on both the New Y ork and
New Jersey sides of the harbor, is an important component of this system. These deep water terminals
receive a steady flow of refined petroleum products and crude oil from domestic and foreign sources.

New York also receives petroleum products from several pipeline systems that connect terminals located
throughout the State to the major refining centers along the U.S. Gulf and East Coasts. Crude oil is also
delivered into the New York Harbor area and is used by refineries located in the Mid-Atlantic region to
produce refined products. Once refined fuels arrive at New Y ork terminals, or are produced at the
regional refineries, they are distributed by pipeline, barge, and truck transport to smaller coastal and
inland terminals for further distribution to users. New York’s petroleum products are supplied by
refineries located in Delaware, New Jersey, and Pennsylvania; the Colonial Pipeline system from the Gulf
Coast; and foreign imports that principally originate in Canada, the Caribbean, and South America. Some
product is received from North Africa and Europe as well. Located in both New York and New Jersey,
the New York Harbor area has a petroleum bulk terminal storage capacity of over 75 million barrels,
making it the largest and most important petroleum product hub in the Northeast.

The Hudson River, which meets the Atlantic Ocean in New York Harbor, provides a major inland water
route for petroleum product barges supplying eastern New York and parts of western New England. On
the other side of the State, western New Y ork product markets are primarily supplied from Canada at the
Port of Buffalo and via the Buckeye and Sunoco pipeline systems from Pennsylvania and the Midwest.
The TEPPCO pipeline system from the Gulf Coast delivers mostly propane to upstate markets.

The 2009 State Energy Plan concluded that adequate supplies of petroleum fuels will reach New York
into the next decade or more. Nevertheless, storage capacity and infrastructure component capabilities
must be monitored and reassessed on a regular basis as fuel types and blends evolve, supply sources
change, and demand patterns change to meet user needs.

As in many northeastern urban areas, New Y ork City and the surrounding metropolitan areas require
reformulated gasoline (RFG) blended with ethanol. The New Y ork Harbor area is the primary Northeast
distribution hub for ethanol supplies. Ports located on the New Jersey side of New York Harbor receive
ethanol rail shipments from the Midwest and marine imports from Brazil and the Caribbean, and then
redistribute these supplies to markets throughout the Northeast. A large ethanol storage facility also
serving the Northeast is located in Albany. A proposed ethanol pipeline would transport up to 10 million
gallons of ethanol per day from production facilities in lowa, Illinois, Minnesota, and South Dakota to
terminals in Pittsburgh, Philadelphia, and the New York Harbor.

In spite of its robust supply facilities, New York is vulnerable to distillate fuel oil shortages and
accompanying price volatility during the winter months due to demand for home heating oil. One-third of
New Y ork households use this oil as their primary energy source for heating. In January and February
2000, distillate fuel oil prices in the Northeast rose sharply when extreme winter weather hindered the




4BVulnerability and Risk Assessment, Volume 1  V-29

arrival of fresh supply. The New York City area is especially vulnerable to winter supply risk when rivers
freeze or high winds slow the docking and unloading of barges and tankers. In July 2000, the U. S.
President directed the DOE to establish the Northeast Heating Oil Reserve in order to reduce the risk of
potential petroleum product shortage in the Northeast.

5.11.1 Petroleum Storage

Petroleum storage terminal facilities face many of the same environmental, land use, and economic
pressures that affect the refining sector. Operators note the high costs associated with meeting petroleum
assessment environmental regulations, insurance costs, greater carrying costs associated with holding
higher priced petroleum products, and the lack of market incentives to build new facilities as impediments
to adding storage capacity in the State. Beginning in 2007, the amount of New York State storage
capacity dedicated to distillate fuels increased. In certain parts of the State, ncluding Long Island, the
petroleum distribution industry responded to market signals and added tank capacity to meet demand. >’

During the 1994 to 2008 period, total New Y ork storage capacity for all petroleum products declined
from 2.74 billion gallons to 2.28 billion gallons, a decline of 462 million gallons (MMgal), or 16.9
percent.’' Total capacity has held relatively steady at about 2.4 billion gallons since 2004. Within this
capacity range, individual fuel storage capacities have changed as the distribution industry makes
adjustments in response to consumer demand, changing fuel types, specifications, and blends, including
biofuels.

This grouping of fuels is presented together because it is relatively easy for terminal operators to convert
tanks to hold one petroleum product fuel or another depending on demand or as market events dictate.
The total State storage capacity for all these fuels has fallen from 993 MMgal in 1994 to 847 MMgal in
2008, a decline of 146 MMgal, or 14.7 percent. However, over the same period, statewide demand for all
these fuels increased 3.6 percent. This indicates that while terminal capacity is being used more
efficiently to meet normal everyday demand, there may be less capacity available to meet atypical
demand surges by the heating and electric generation sectors during periods of colder than normal
temperatures. This can create marketplace supply uncertainty and contribute to greater short-term price
volatility. In effect, consumers are becoming more dependent on the ability of the petroleum transport
industry (tugboats, barges, pipelines, tankers, and trucks) to resupply the remaining terminals and
distribute the various fuels during peak demand periods.

Of all the distillate fuels, home heating oil has the highest demand. It is primarily used by the residential
sector for space heating and hot water, but it may also be used by the electric generation sector as a
secondary backup fuel by dual-fuel facilities and in peaking turbines. In New Y ork, operational storage
capacity of home heating oil declined from 794 MMgal in 1994 to a low of 558 MMgal by 2006. Since
the 2006 capacity low, storage has increased to 602 MMgal in 2008. Even with this recent increase, there
is still an overall reduction in capacity of 192 MMgal, or 24.2 percent, from the 1994 peak.*

Kerosene is an important fuel used to meet heating needs and as a blending agent to prevent cold
temperature gelling in both diesel fuel and home heating oil. This fuel can also be used as a secondary
backup fuel by many dual-fuel electricity generating facilities that use natural gas as their primary fuel. It
may also be used in peaking turbines. Statewide storage capacity of this fuel has fallen from 151 MMgal
in 1994 to 93 MMgal in 2008, a decrease of 58 MMgal, or 38.4 percent.

302009 New York Energy Plan
312009 New York Energy Plan
322009 New York Energy Plan
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Diesel fuel is primarily used by the transportation sector and may also be used in heating applications and
for electric generation. Diesel fuel, like gasoline, has steady, daily, supply/demand fundamentals. For that
reason, diesel fuel requires less storage capacity than heating oil to maintain adequate supply because
demand is relatively constant and predictable. In New York, storage capacity of diesel fuel increased
steadily from 49 MMgal in 1994 to 127 MMgal by 2000, a gain of 78 MMgal, or 159 percent. A
significant decline in capacity occurred in 2001 as the total statewide volume decreased to 99 MMgal, a
fall of 28 MMgal, or 22 percent. Since 2001, capacity has remained relatively steady, and in 2008 equaled
100 MMgal, 27 MMgal less than the 2000 peak. **

Jet fuel capacity data have only been available from the DEC data files since 2006. Prior to that year,
these capacities were included in one of the other distillate fuels. In 2008, total State capacity equaled
48.6 MMgal, an increase of 13.5 MMgal, or 38.5 percent, over 2006, the initial year of data availability.
Most of the jet fuel storage capacity is located at airport facilities, particularly the large downstate
airports. Only a limited number of petroleum distribution terminals have any jet fuel capacity, and what
they do have is generally dedicated to local airport service. Jet fuel may also be used as a backup fuel to
natural gas by the electric generation sector.

Statewide motor gasoline and residual fuel storage capacities indicate the same declining capacity trend
discussed for distillate fuels. Between 1994 and 2008, gasoline capacity fell from 571 MMgal to 372
MMgal, a drop of 199 MMgal, or 34.9 percent. Again, while capacity declined, demand for gasoline
during the 1994 to 2007 period increased from 5.4 billion gallons to 5.8 billion gallons, a gain of 7.4
percent. The addition of 37 MMgal of ethanol and ethanol blended gasoline capacity has, in effect,
expanded gasoline supply. Ethanol is a required ingredient in the blending of the RFG used in the
downstate area. Additionally, ethanol is beginning to be added on an optional basis by some distributors
to conventional gasoline used in the upstate area. It is expected that additional ethanol storage capacity
will be added in the coming years; it is not known whether this will involve new tanks or simply the
conversion of existing gasoline tanks into ethanol storage

Residual fuel oil, a fuel primarily used by the electricity generation sector and in large industrial,
commercial, and residential boilers, saw statewide capacity decline from the 1994 peak of 981 MMgal to
755 MMgal in 2008, a reduction of 226 MMgal, or 23 percent. From the 1960s to the late 1970s, the New
York electric generation sector was dominated by residual fuel powered capacity. By the 1970s, however,
concern about environmental emissions and oil dependency stimulated the conversion of generation
capacity away from residual fuel to natural gas. In response to this lower demand, the terminal industry
has eliminated large amounts of residual fuel storage capacity.

Table 5-4 lists the petroleum terminals located in the State of New York

Table 5-4. Petroleum Terminals Located in New York

Allied Aviation Service of New York Fuel Facility, Bldg #42 Flushing NY 11371

Allied New York Services Inc. Bldg. #90 (JFK Intl. Airport) Jamaica NY 11430

Bayside Fuel Oil Depot Corp. 1100 Grand Street Brooklyn NY 11211

Bayside Fuel Oil Depot Corp. 1776 Shore Parkway Brooklyn NY 11214

Bayside Fuel Oil Depot Corp. 537 Smith Street Brooklyn NY 11231

332009 New York Energy Plan
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Table 5-4. Petroleum Terminals Located in New York

Bayside Fuel Oil Depot Corp. One North 12th Street Brooklyn NY 11211

BP Products North America Inc 125 Apollo St. Brooklyn NY 11222

Buckeye Albany Terminal LLC 301 Normanskill St. Albany NY 12202

Buckeye Terminals, LLC - Binghamton 3301 Old Vestal Rd Vestal NY 13850

Buckeye Terminals, LLC - Brewerton 777 River Road - Cty Rd 37 Brewerton NY 13029

Buckeye Terminals, LLC - Buffalo 625 Elk St. Buffalo NY 14210

Buckeye Terminals, LLC - Geneva 459 W. River Road Geneva NY 14456

Buckeye Terminals, LLC - Marcy 9586 River Road Marcy NY 13403

Buckeye Terminals, LLC - Rochester 754 Brooks Ave. Rochester NY 14619

Buckeye Terminals, LLC - Rochester I1 675 Brooks Avenue Rochester NY 14619

Buckeye Terminals, LLC - Utica 37 Wurz Avenue Utica NY 13502

Buckeye Terminals, LLC - Vestal 3113 Shippers Rd. Vestal NY 13851

Carbo Industries, Inc. 1 Bay Blvd Lawrence NY 11559

Castle North Terminals, Inc. 11 River Street Sleepy Hollow NY 10591

Castle Port Morris Terminals 939 E. 138th St. Bronx NY 10454

CITGO - Glenmont 495 River Road Glenmont NY 12077

CITGO - Vestal 3212 Old Vestal Road Vestal NY 13850

ConocoPhillips PL - Riverhead 212 Sound Shore Road Riverhead NY 11901

Fred M. Schildwachter & Sons 1400 Ferris Place Bronx NY 10461

Getty Terminals - Bronx 4301 Boston Post Road Bronx NY 10466

Getty Terminals - Long Island 30-23 Greenpoint Ave. Long Island City NY 11101

Getty Terminals - Rensselaer 49 Riverside Avenue Rensselaer NY 12144-0151

Global Commander Terminal One Commander Square Oyster Bay NY 11771

Global Companies LLC 1096 River Rd. New Windsor NY 12553
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Table 5-4. Petroleum Terminals Located in New York

Global Companies LLC 1184 River Road New Windsor NY 12553

Global Companies LLC 1254 River Road New Windsor NY 12553

Global Companies LLC 1281 River Road New Windsor NY 12551

Global Companies LLC 464 Doughty Blvd Inwood NY 11696

Global Companies LLC 50 Church Street Albany NY 12202

Global Companies LLC Shore & Glenwood Rd Glenwood Landing NY 11547

Griffith Energy Inc. - Big Flats 3351 St. Rt. 352 Big Flats NY 14814

Griffith Energy Inc. - Rochester 335 McKee Rd Rochester NY 14611

Heritagenergy Inc. 1 Delaware Ave. Kingston NY 12401

Hess - Bronx 1040 East 149th Street Bronx NY 10455

Hess - Brooklyn 722 Court Street Brooklyn NY 11231

Hess - Rensselaer 367 American Oil Rd. Rensselaer NY 12144

Hess - Rochester Lyell 1975 Lyell Avenue Rochester NY 14606

Hess - Roseton 924 River Road Newburgh NY 12550

Hess - Warners 6700 Herman Rd. Warners NY 13164

IPT, LLC End of Riverside Extension Rennselacr NY 12144

Kingston Oil Supply - Catskill End Lower Main St. Catskill NY 12414

Kingston Oil Supply - Port Ewen 15 North Broadway Port Ewen NY 12466

Lefferts Oil Terminal, Inc. 31-70 College Point Blvd Flushing NY 11354

Meenan Oil Co .- Poughkeepsie 99 Prospect St. Poughkeepsie NY 12601

Meenan Oil Co. - Peekskill 26 Bayview Drive Cortland Manor NY 10567

Metro Terminals Brooklyn 498 Kingsland Avenue Brooklyn NY 11222

Motiva Enterprises LLC 25 Paidge Ave. Brooklyn NY 11222

Motiva Enterprises LLC 74 East Avenue Lawrence NY 11559
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Table 5-4. Petroleum Terminals Located in New York

New Hamburg Terminal Corp. Point Street New Hamburg NY 12590

Noco Energy Corp. 700 Grand Island Blvd. Tonawanda NY 14151-0086

Northville Industries Corp - Holtsville 586 Union Ave. Holtsville NY 11742

Petroleum Fuel & Terminal - Albany 54 Riverside Avenue Rensselaer NY 12144

Petroleum Fuel & Terminal - Glenmont Route 144 552 River Road Glenmont NY 12077

Petroleum Fuel & Terminal - Green Island 1 Osgood Ave. Green Island NY 12183

Petroleum Fuel and Terminal 1935 Lyell Avenue Rochester NY 14606

Sprague Energy Corp. - Mt. Vernon 40 Canal St. Mount Vernon NY 10550

Sprague Energy Corp. - Oceanside 7 Hampton Road Oceanside NY 11572

Sprague Energy Corp. - Rensselaer 540 Riverside Avenue Rensselaer NY 12144

Stratus Petroleum Corp. - Baldwinsville 7431 Hillside Road Baldwinsville NY 13027

Sunoco Partners Marketing & Terminals LP 1840 Lyell Avenue Rochester NY 14606

Sunoco Partners Marketing & Terminals LP 3733 River Road Tonawanda NY 14150

Superior Plus Energy Services LLC - Marcy 9678 River Road, Rt. 49 Marcy NY 13403

Supreme Energy Inc LLC 7437 Hillside Road Baldwinsville NY 13027

The Energy Conservation Group LLC 119-02 23rd Ave. College Point NY 11356

TransMontaigne - Rensselaer 58 Riverside Avenue Rensselaer NY 12144

United Refining Co. - Rochester 1075 Chili Avenue Rochester NY 14624

United Refining Co. - Tonawanda 4545 River Road Tonawanda NY 14150

Westmore Fuel Co., Inc. 2 Purdy Ave Port Chester NY 10573

Source: U.S. Treasury, Internal Revenue Service, Approved Terminals 10-31-10

5.11.2 Petroleum Production

New York’s first commercial oil well began production in 1865 and statewide production peaked in 1882
at 6.8 million barrels per year. This initial oil boom was short-lived, and by 1893 production was down to
1.0 million barrels per year. New York’s second oil boom occurred with the advent of water flooding, the
first enhanced oil recovery technique. This technique led to a second peak of 5.4 million barrels in 1943.

The Bass Island Trend in Chautauqua County, brought on line in 1981, was the last major oil discovery in




4BVulnerability and Risk Assessment, Volume 1 V-34

New York.> Today, New York’s oil production comes from two distinct regions: 1) the historic areas of
Allegany, Cattaraugus, and Steuben counties, and 2) the Bass Island Trend in Chautauqua County.

According to EIA, New York ranked 25th out of 31 oil producing States in 2007. Oil production in 2007
totaled 387,000 barrels, about 0.1 percent of annual statewide petroleum product demand.

Even after 144 years of production, the remaining reserves are substantial. In an extensive geological
study of New York’s resource base completed in the 1980s, original oil-in-place was estimated at 1.118
billion barrels. Cumulative production through 2007 totaled approximately 246 million barrels. This
represents an estimated recovery rate of approximately 22 percent. Primary production can usually
recover a maximum of 30 percent, with another 15 percent possible from enhanced oil recovery methods.
Using a 45 percent maximum recovery factor, total New York production from primary and enhanced
methods may total 600 million barrels with 355 million barrels yet to be recovered.

Due to the improved business conditions, higher crude oil prices, and the development of better recovery
techniques, there is renewed interest in applying technologies such as enhanced oil recovery and
horizontal drilling to New York’s oil fields. Should the current high crude oil price trend hold, it is
possible production may continue to trend upward for some time.

5.11.3 Refined Products

Demand for distillate fuel usually outstrips the production capacity of domestic refineries during the
winter heating season. It is during these periods that inventories and product imports become critical
supply enhancements. During the winter period of October 2002 through March 2003, the demand over
production spread averaged 445,000 barrels per day (b/d), the largest differential of the study period. By
the winter season of October 2006 to March 2007, the spread had decreased to 283,000 b/d, a decline of
172,000 b/d, or 38 percent. This reduction was the result of the U.S. refining industry increasing the
production of distillate fuels and a series of warmer-than-normal winters limiting the demand for heating
oil. For the winter season October 2007 to March 2008, one of the warmest winters in many years, the
spread was only 41,000 b/d, 91 percent less than the 2002 to 2003 heating season. Late 2008 data show
the first sustained period of significant U.S. distillate fuel production capacity in excess of demand.
Reasons for this include reduced domestic demand, particularly for on-road diesel fuel, caused by lower
economic activity, increased domestic production capacity;, and higher foreign demand for diesel fuel. **

New York is a major user of distillate fuel, accounting for 5.1 percent of total U.S. distillate fuel demand
in 2007. The three distillate fuels (#1 kerosene, #2 heating oil and #4 heating oil) are utilized in each of
the economic sectors of the State, and represent approximately 28 percent of total petroleum fuel used in
New York in 2007. The residential and transportation sectors account for the greatest percent share of
consumption of distillate fuel in the State in 2007, 39.6 percent and 35.3 percent, respectively. Home
heating oil use in the residential sector is particularly important in New York State with an estimated 2.3
million households, representing about one-third of the New Y ork housing stock, using home heating oil
and kerosene to heat.

5.11.4 Petroleum Pipelines

No petroleum refineries remain in NYS. All of New York’s crude oil is trucked to refineries in
Pennsylvania and West Virginia, with most going to the American Refining Group refinery in Bradford,
Pennsylvania. New York crude oil is used in the manufacture of a range of products, including motor
vehicle fuel, home heating oil, lubricating oil, and other specialty lubricants.

342009 New York Energy Plan
332009 New York Energy Plan
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5.11.4.1 Colonial Pipeline

Colonial Pipeline Co. is an interstate common carrier of petroleum products owned by ConocoPhillips
Pipe Line Company, IFM Colonial Pipeline, Keats Pipeline Investors LP, Koch Capital Investments
Company, LLC, and Shell Pipeline Company LP. Each day, it delivers an average of 100 million gallons
of gasoline, kerosene, home heating oils, diesel fuels, and national defense fuels (jet fuels) to shipper
terminals in 12 States and the District of Columbia. The 5,519-mile Colonial system transports these fuels
primarily from refineries in Texas, Louisiana, Mississippi, and Alabama to 267 marketing terminals
serving communities across the South and Eastern United States. (Figure 5-16)

Figure 5-16. Colonial Pipeline System
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Source: Colonial Pipeline

Colonial has active product codes for 38 different grades of gasoline—including RFG—and multiple
vapor pressures for each grade; seven grades of kerosene (including two for military); 16 grades of home
heating oil and diesel fuel (including diesel fuel marine for the U.S. Navy and light cycle oil); and one
grade of transmix (a motor gasoline-diesel mix). Of the 62 codes, 29 are for fungible products (can be co-
mingled) and 33 are for products that must be shipped on a segregated basis.

It generally takes from 14 to 24 days for a batch to get from Houston, Texas to the New York Harbor,
with 18.5 days the average time. Product is kept separate in the pipeline by sequencing it in batches.
Different product batches are pushed through the system abutting each other (Figure 5-17). The stream is
always in turbulent flow condition, which minimizes mixing. Products are sequenced to permit most
interfaces to be downgraded—for example, from premium gasoline to regular gasoline. Interfaces where
gasoline and distillates mix, referred to as transmix, are sold for re-refining.
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Figure 5-17. Petroleum Product Sequencing
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VL Guide to Energy Emergency Response in New York

6.1 Overview

This section describes the critical phases of energy emergency response, as well as specific actions that
may be taken during each phase, preparation for each phase. It references the New York State Energy
Emergency Plan: An Integrated Resource Plan Specifying Actions to be taken in the Event of an Energy
or Fuel Supply Emergency, 2011,°° that has developed strategies for responding to supply disruptions or
fuel emergencies to ensure that such actions are appropriate and responsive to meeting critical public
needs.

Effective response is more than reacting to individual events as they occur. Rather, it involves an ongoing
cycle of preparation, monitoring, communication, assessment, recovery, re-assessment, and the
incorporation of lessons learned into preparation for future events. It depends on cooperation among
energy market participants and government agencies to facilitate response efforts during disruptive
events.

This section of the EAP covers:

e 6.2 The four phases of energy emergency response, as identified by National Association of
State Energy Officials (NASEO)

e 6.3 Energy Assurance tasks and resources, as well as suggestions on which State or private
sector stakeholders might be most appropriate for assuming responsibility for each task

e 6.4 Energy shortage levels and suggested responses, including conditions and probable impacts
observed by responding agencies, along with suggested stakeholder response steps that are
specifically appropriate to each level of energy shortage

e 6.5 Stakeholders, Responsibilities and Contacts

e 6.6 Public Information and Communication Protocols and associated steps to be taken by
various agencies during an energy emergency

The goal of this section is to highlight the specific energy emergency response measures that the State of
New York may take, with an emphasis on matching the appropriate responses to different conditions.

6.2 Four Phases of Response

The NASEO Energy Assurance Guidelines outline the basic elements of an energy emergency response.
Figure 6-1, below, suggests a planning process that may help guide State officials in their effort to
ameliorate an energy shortage.

The four-phase schematic is meant to help stakeholders gain a larger perspective before responding to a
problem. It is a basic guide to action, and if followed, will provide a sense of direction that enables energy
emergency responders to move forward in an orderly manner.

Just as energy emergency response can be organized into phases, energy emergencies themselves can be
categorized into different levels of severity. These are addressed later in this section, under Shortage
Levels and Suggested Responses. These levels are based on experience and are meant to be suggestive;
the percentages of shortage are really approximations. Responders are cautioned to remember that

3 New York State Energy Emergency Plan: An Integrated Resource Plan Specifying Actions to be taken in the
Event of an Energy or Fuel Supply Emergency, 2011.
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managing an energy shortage is as much an art as a science. Furthermore, the intensity of an energy
emergency may vary by area within the State and by fuel For example, natural gas delivery may be
mterrupted while petroleum product sales are normal; Albany may experience a problem while Manhattan
enjoys business as usual.

Figure 6-1. Four Phases of Energy Emergency Response

Phase 1

eMonitor Energy Markets and
Alert Stakeholders

Phase 4 Phase 2

*Review Lessons Learned and eAssess Vulnerability and

Modify as Appropriate Determine action

Phase 3

eRecommend Measures, Take
Action, Monitor Results, and
Provide Feedback

6.2.1 Phase 1

Questions relating to monitoring markets and alerting stakeholders:

e What is the nature/cause of the problem?

e How extensive is the problem?

e What is the estimated duration of the problem?
e Who is affected, where and how?

e Who needs to be informed?

Looking for answers to these questions:

e Link to energy stakeholders for ready answers. For example:

o Electric problem: Department of Public Service (DPS), New York Independent Service
Operator (NYISO), Independent Power Producer New York (IPPNY) or affected utilities
(see Appendix D section A)

Natural Gas problem: DPS, Northeast Gas Association (NGA), or affected utilities

Petroleum products problem: NYSERDA, Petroleum trade associations, inc luding
Empire State Petroleum Association (ESPA), New York Oil Heat Association (NYOHA),
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Oil Heat Institute of Long Island (OHILI), New York Petroleum Council (NYPC), New
York Propane Gas Association (NYPGA)

e Informing others is a judgment call. It is suggested that if the problem is minor, the cognizant
State agency responding (often NYSERDA) should monitor the problem. If the situation worsens,
consider informing State Office of Emergency Management (SOEM) and others, such as local
jurisdictions, adjacent utilities, and energy stakeholder associations, as appropriate. If the
situation appears to so warrant, consult with SOEM about informing the Governor’s office.

6.2.2 Phase 2
Mechanisms relating to assessing vulnerability and determining action:

e Discuss depth of issue with stakeholders as appropriate.
e Determine whether or not the energy issue is likely to:
o Be contained quickly
o Spread
o Affect which end users
Identify possible impacts:

o Assess what impact may (or will) fall on end users.

o Ascertain from utilities what degree of impact to expect, ranging from “inconvenience”
to “danger to life and property.”

o Cross check with other energy forms and other critical systems (e.g., fresh water, food
supply, telecommunications) to ascertain potential interactive impacts.

Determine what, if any, actions are appropriate and who undertakes them. Examples include:
o Energy industry-level action such as response and repair crews.
o Behind-the-scenes action such as mutual aid agreements and assistance via DPS.

o Public-level actions that may be advisable (public information and requests for
conservation) or required (public assistance, emergency medical, congregant care, energy
rationing measures).

6.2.3 Phase 3

Questions and suggestions for recommending and taking action:
Working with stakeholders referenced above, determine:

e How quickly can actions be implemented?

e How effective are actions taken?

e What is the appropriate legal authority for any actions taken?

e What are the limitations in the legal authority?

e  What voluntary actions can be taken first?

e If mandatory actions are required, how quickly must they be phased in?

o  Which mandatory actions are to be phased in first? (Least to greatest is recommended. )

o  Check suggested New Y ork voluntary and mandatory measures and coordinate with SOEM and
other agencies as noted in the suggestions.

e Ask whether the best action may be no action at all.
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6.2.4 Phase 4

Review the following in coordination with SOEM and affected energy companies:

e Status of pre-emergency information.
e Rapidity and accuracy of assessment.
e Appropriateness of recommended actions.

e [Effectiveness of actions taken.

e Did the actions matter or did the problem solve itself?

e  Were essential stakeholders left out of the loop?
e Did the stakeholders appreciate what was done?
e How did the public react?

e  What should be changed, eliminated, improved in a future event?

6.3 Energy Assurance Tasks and Resources

Table 6-1 provides a quick reference for various levels of Energy Assurance activity. These are broken
down into mitigation, preparedness, response, recovery, and resources. The table also suggests agency

and stakeholder responsibilities for each set of tasks.

Table 6-1. Mitigation, Preparedness, Response, Recovery, and Resources

Resource
Mitigation Task Primary
Secondary
Identify areas where public education programs detailing DPS
energy-related issues are needed. NYSERDA
Assist SOEM (and energy companies if mutually DPS
acceptable) with public information regarding energy NYSERDA
supplies. Public Information
DPS
NYSERDA
Provide guidance in regard to energy supply, demand, and Utilities
conservation information. NYISO

Petroleum Trade Associations
NGA

Resource
Preparedness Task Primary
Secondary
Assist in determination of State and federal energy DPS
NYSERDA

regulations.

SOEM
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Resource
Preparedness Task Primary
Secondary
Discuss and agree upon procedures for notifying IOU, DPS
Electric Cooperatives, New York State Rural Electric NYISO
Cooperative Association (NYSRECA), and the Municipal NYSRECA
Electric Utilities Association of New York (MEUA) in case MEUA
of disrupted energy services.
Establish and maintain a coordination link with non- gg?s o
regulated power generators to ensure activities and
operations are coordinated during emergencies. NYSERDA
Industry control area operators.
. . o . .. NYSERDA
Assist in developing and maintaining a list of critical Pe trole um Associations

petroleum bulk fuels and energy infrastructure facilities
affecting New York (pipelines, refineries, terminals,
product trucking).

State Energy Assurance Plan
Department of Homeland Security and
Emergency Management (DHSES)

NYSERDA
Develop list of petroleum bulk fuel providers and Petroleum Associations
transporters to facilitate acquisition of fuel in the event of State Energy Assurance Plan
infrastructure outage or closure. Petroleum Industry
DHSES
DPS
Understand existing ESF-12 procedures for energy ;(‘){]I%V([)
providers to contact SOEM if a significant energy service NYSERDA
disruption occurs (e.g., a loss of 10 percent service or loss NGA
of power to 1,000 or more customers). .
Petroleum Associations

Utilities, NYSRECA, MEUA
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Response Task

Resource
Primary
Secondary

Work with NYSERDA, DPS, SOEM to provide updates of
energy situation impacts to the Governor and citizens.
Assess scope, magnitude, and extent of energy impact.

SOEM

DPS

NYSERDA

Utilities, NYSRECA, MEUA
NYISO

Petroleum Associations

NGA
SOEM
. S o DPS
In case of disruptions in the communications system,
dinate with New York ESF-15 — External NYSERDA
coordinate with New ¥ ork Bsp-1o> — kxternal Utilities, NYSRECA, MEUA
Communications, to establish backup communication NYISO
system as required. Petroleum Associations
NGA
Determine whether waivers are needed for normally
. . DPS
prohibited discharges, when energy resources are necessary NYSERDA
for a time-critical action, and acceptable sources are
. ; DEC
unavailable in necessary amounts.
Consult utility emergency response plans for priorities in the DPS

re-establishment of energy to affected areas, based on
emergency response and hazard mitigation needs.

Utilities Emergency Operating Plans

Work with petroleum sector associations to advise State NYSERDA

about priorities and issues concerning fuel deliveries. Petroleum Associations
DPS

Provide guidance in regard to energy supply, demand, and [NjgaiERDA

conservation information. tties o
Petroleum Associations
NGA

o o . DPS
Assess energy situations through communication with
officials in other regions and States NYSERDA
' SOEM
Resource
Recovery Task Primary

Secondary

Assist SOEM as needed in the determination of State and DPS$
NYSERDA

federal energy regulations.

State Energy Assurance Plan.
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Resource
Recovery Task Primary
Secondary
DPS
Utilize DPS data, Energy Information Administration (EIA | NYSERDA
data, and New York energy stakeholder data as available to | EIA

Utilities, NYSRECA, MEUA
Petroleum Associations
NGA

provide guidance in regard to energy supply, demand, and
conservation information.

DPS
Utilities, NYSRECA, MEUA
Emergency Operating Plans

Coordinate with DPS on monitoring procedures for restoring
electricity and natural gas.

NYISO

Coordinate with petroleum associations on the progress of NGA

the petroleum supply and distribution companies on NYSERDA

procedures of liquid and gas providers in affected area(s). State Energy Assurance Plan
Petroleum Associations

6.4 Energy Shortage Levels and Suggested Responses

This section provides a quick reference for assessing an energy shortage. Such shortages could include
electricity outages, natural gas supply reductions, or unavailability of petroleum and related products. The
spectrum of shortages is covered from threats that call for monitoring, to mild shortage conditions, to the
most severe levels. Action steps are suggested, with the understanding that actual circumstances will need
to be considered against the conditions and impacts described in the following tables, Tables 6-2 through
6-9.

6.4.1 Shortage Level 1 — Monitor and Alert

There is no discernible shortage in the State, but shortages are possible or exist elsewhere. No specific
levelis identified. External conditions such as weather, conflicts abroad, or reports of increased demand
in foreign and domestic markets may alert officials to increase monitoring.

Table 6-2. Level 1 — Monitor and Alert

Conditions (one or more may apply)

Probable Impacts Observed

Severe cold weather in any region affecting New
York may cause local supply problems.

Petroleum fuel prices may begin to rise at both the
retail and wholesale levels. Natural gas prices may
also rise in parallel with petroleum products.

Reports of shortages in other parts of the United
States or reports of natural, terror, or political
disruptions in oil-producing countries may affect
petroleum and petroleum product prices on the
New York Mercantile Exchange (NYMEX.

State wholesale marketing companies and retailers
may experience temporary supply difficulties
evidenced by price increases or waiting times at
terminal supply racks.

Local prices may move up rapidly in response to
spot market prices or speculation on commodity
markets.

Some gasoline stations will experience greater than
normal buying as motorists attempt to secure the
current lowest price (especially during the summer
driving season).
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6.4.1.1 Expected Response Steps

Montitor and alert is ordinarily an ongoing activity and creates a baseline for normal operations against
which shortage can be measured.

Table 6-3. Level 1 Response Steps

State Agencies Energy Stakeholders

Montitor supply and demand. )
. . Monitor supply and demand and report any
DPS monitors regulated electric and natural gas incidents to designated authority:

utilities.
Electric: NYISO and NERC report as they deem

Municipal utility and electric cooperative appropriate.

governing agencies/boards/associations monitor o
respective utilities and cooperatives. Natural gas: NGA, LDCs, and municipal gas

_ companies report as appropriate.
NYSERDA monitors all EIA petroleum fuel

supply/demand indicators and petroleum fuel prices
though the State Heating Oil and Propane Program

Petroleum: No reporting expected. Some jobbers
and dealers will contact State associations. State

(SHOPP*’, AAA*®, and OPIS® survey officials at NYSERDA are most likely t.o 1earp
organizations. about petroleum shortages early from discussions
with various petroleum trade associations and

Petroleum associations monitor activity — often on

> individual companies.
anecdotal basis.

Electric and natural gas providers monitor supply and demand in real time through electronic means.
Most small and moderate electric and natural gas outages are not reported in real time, and petroleum
marketers will manage spot shortages by quietly finding alternate terminals for supply. The DPS monitors
electricity and natural gas (as it affects electric generation) on a regular basis, including reports from
regulated electric and natural gas providers, while rural cooperatives report to their governing boards.
Municipal companies keep their city and town leaders informed. NYISO also monitors power generation
and transmission in New York. The goal is to detect the impact of minor outages and shifts in power use
on a real-time basis. They are prepared to react and advise in the event of lost generation. NYSERDA
depends on weekly and monthly information provided through EIA, and monitors State agencies,
professional associations, and others for State data.

3T DOE State Heating Oil and Propane Program;
https://www.cfda.gov/?s=program& mode=form&tab=step 1 &id=d 9c34fftbdaf94481a40e 8d7d7a826a22.

38 Automobile Association of American ; Daily Fuel Gauge Report;
http://fuelgaugereport.aaa.com/?redirectto=http://fuelgaugereport.opisnet.com/index.asp.

39 Oil Price Information Service; http://www.opisretail.conv.
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6.4.2 Shortage Level 2 — Mild Shortage

Keeping in mind that most mild shortages are part of the ongoing and fluctuating nature of an often
volatile energy market, this is the stage when State officials will want to be on guard and ready to advise
the Governor in the event that a mild shortage matures to a moderate level

NASEO suggests that a mild shortage would be observed when there is a 5 to 10 percent reduction in
petroleum supply for a week or more, or a 5 to 10 percent reduction in natural gas nominations for
interstate pipelines for up to two weeks. The key to discerning the true level of shortage is in predicting
how long any shortage will continue. A supply interruption may indeed be dramatic, but energy providers
may be able to fix the problem quickly or find alternatives. Similar situations can occur in the electricity
sector where the sudden loss of a transmission or local distribution line is quickly remedied.

It is unlikely that a shortage at this level would cause an emergency to be declared; unless there is strong
evidence that the State will soon experience serious problems. It may also be difficult to react to a