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INTRODUCTION

Please state your name, affiliation, and business address.

My name is William R. (Bill) Killeen. I am Director, Energy Procurement of Liberty
Utilities (Canada) Corp., the parent of Liberty Utilities Co. (“Liberty Utilities”), which is
the parent company of Liberty Energy Utilities (New Hampshire) Corp. (“Liberty Energy

(NH)”). My business address is 345 Davis Road, Oakville, Ontario, Canada.

My name is James M. Stephens. I am a Partner of ScottMadden, Inc. (“ScottMadden”).
My business address is 1900 West Park Drive, Suite 250, Westborough, Massachusetts

01581.

On whose behalf are you submitting this testimony?

We are submitting this joint testimony before the New Hampshire Public Utilities
Commission (the “Commission” or “NHPUC”) on behalf of Liberty Utilities (EnergyNorth
Natural Gas) Corp. d/b/a Liberty Utilities (hereinafter referred to as “EnergyNorth” or the

“Company”), a subsidiary of Liberty Energy (NH).

Mr. Killeen, please summarize your educational background, and your business and
professional experience.

I earned a Bachelor of Engineering Science (Chemical) degree from the University of
Western Ontario (now Western University) in 1985. I also earned a Master’s degree in

Business Administration from the Ivey School of Business at Western University in 1989.
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I have 28 years of professional experience in the energy and utilities industries in the areas
of regulation, supply, operations, and customer service. | have worked at natural gas and
electric utilities, as well as in consulting, marketing, and government positions. Early in
my career, | was employed by Union Gas Limited, a major natural gas utility serving over
1.4 million customers in Ontario, Canada, for twelve years in varying capacities, including
regulatory and supply. Prior to joining Liberty Utilities in February 2014, I was employed
by Enersource Hydro Mississauga Inc., a major electric utility serving the City of
Mississauga, Ontario, for three years as Manager, Regulatory Affairs. In between my
employment at these two large utilities, | was employed at various other companies, always
retaining responsibility for oversight of regulatory affairs and supply, typically in Ontario
or eastern Canada. These companies included Engage Energy Canada Inc., Direct Energy
as Manager, Regulatory Affairs and a consulting company, ECNG Energy LP, as Director,
Supply and Regulatory Affairs for eight years. Following ECNG, I spent a brief tenure
within the Ministry of Energy of the Ontario Government. Please refer to Exhibit

WRK/JMS-1 for a summary of my professional background.

Mr. Killeen, have you previously testified before any regulatory bodies?

Yes, I have. In the United States, I have provided testimony in a number of proceedings in
Arizona, California, Arkansas, Montana, Georgia, and Texas. In Canada, I have testified
in approximately 18 natural gas and electric utility pricing cases and facility approval cases
before the Ontario Energy Board. Please refer to Exhibit WRK/JIMS-1 for a summary of

my past testimony appearances.
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Mr. Stephens, please summarize your education background and your professional
experience in the energy and utility industries.

I hold a Bachelor of Science degree in Management and a Master of Business
Administration with a concentration in Operations Management from Bentley College. I
have 30 years of experience in the energy industry and have held senior management
positions at consulting firms, a retail energy marketing company, and natural gas local
distribution companies (“LDCs”). In my role as a consultant, I have assisted numerous
clients with various natural gas related engagements, including: the analysis of regional
energy market dynamics and the associated drivers for new natural gas infrastructure; the
evaluation of capacity opportunities associated with open seasons on various pipelines; the
evaluation of new markets/opportunities; integrated resource plans; and natural gas supply
portfolio evaluation and optimization. In addition, in my role as the President of a retail
energy marketing firm, I was responsible for all aspects of business unit management
including front, mid, and back-office functions. I was also responsible for Gas Supply
Procurement and Portfolio Optimization for Colonial Gas Company, which is now a
subsidiary of National Grid. A summary of my professional and educational background

is provided as Exhibit WRK/JMS-2.

Mr. Stephens, have you previously provided testimony before the Commission?
Yes, I have submitted expert testimony to the Commission on behalf of Public Service
Company of New Hampshire d/b/a Eversource Energy regarding its natural gas capacity

contract filing in Docket No. DE 16-241.
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Mr. Stephens, have you submitted expert testimony in other regulatory jurisdictions?
Yes, I have submitted expert testimony in several other regulatory jurisdictions, including
the Federal Energy Regulatory Commission (“FERC”), the states of Massachusetts and
Maine, and the Canadian provinces of Ontario, Québec, New Brunswick, and Alberta. A

list of my past expert witness appearances is provided as Exhibit WRK/JIMS-3.

EXECUTIVE SUMMARY

What is the purpose of your testimony in this proceeding?

The purpose of our joint testimony is to present to the Commission, for its review, the
various market factors that have influenced EnergyNorth’s natural gas supply strategy and
associated infrastructure development and contract decisions to meet its projected long-
term (i.e., 2017/18 through 2037/38) natural gas demand requirements. In addition, our
testimony reviews the process and analyses undertaken by the Company to evaluate the
available resource options and determine the best-cost portfolio for EnergyNorth and its
customers. Finally, our testimony reviews the contract terms and details regarding each of
the Company’s capacity contract decisions and proposed infrastructure development

projects that comprise its natural gas supply strategy.
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Please provide an overview of the Company’s projected growth in demand and the
factors that have affected EnergyNorth’s natural gas supply strategy.

As demonstrated in this filing, EnergyNorth has experienced an increase in demand for
natural gas and is forecasting continued growth in both winter period! and Design Day
demand. As shown in Figure 1 below, the Company’s Design Day demand for natural gas
is projected to increase by a compound annual growth rate (“CAGR?”) of approximately

1.9% from 156,822 dekatherms (“Dth”)? in 2017/18 to 229,590 Dth in 2037/38.

Figure 1: EnergyNorth Design Day Demand Forecast

[§]

For purposes of this testimony, the winter period is defined as the five-month gas supply planning period
from November to March, the summer period is the seven months from April to October, and a split-year is
the 12-month period from November to October.

For purposes of this testimony, we have assumed that 1 Dth = 1 thousand cubic feet (“Mcf”) = 1 million
British thermal units (“MMBtu”).
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This expected increase in natural gas demand is coupled with certain natural gas supply
realities, including: the reduction in natural gas production from off-shore Nova Scotia; the
continued growth in U.S. natural gas production; the complexity and time required to
construct incremental pipeline capacity into New England; and the existing structure of the
EnergyNorth natural gas supply portfolio, including the inevitable retirement of the
Company’s aging propane facilities. These and other factors detailed in the remainder of
our testimony have resulted in incremental natural gas capacity and supply requirements

for EnergyNorth.

Please provide a summary of the Company’s resource evaluation approach.

EnergyNorth has undertaken a comprehensive evaluation of available resource options that
would allow the Company to serve its existing and future customer load requirements in a
reliable and cost-effective manner. The EnergyNorth resource planning process, which is
detailed in the Company’s 2017 Integrated Resource Plan (“IRP”)? and is consistent with
the process used in the 2013 IRP and accepted by the Commission in Order No. 25,762
(Feb. 9, 2015), is a multi-step process that includes an assessment of EnergyNorth’s
demand requirements (i.e., demand forecast) and a determination of resource need based
on a review of incremental demand requirements compared to existing supply resources.
Figure 2 below illustrates the projected Design Day demand requirements relative to
EnergyNorth’s existing Design Day resources, and the Company’s growing resource

deficit on Design Day.

The Company’s 2017 IRP was filed with the Commission on October 2, 2017, in Docket No. DG 17-152.
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Figure 2: EnergyNorth Design Day Demand and Resources*

Design Day (Dth)

As illustrated in Figure 2 above, EnergyNorth has incremental resource requirements on
Design Day of 5,956 Dth beginning in the 2018/19 split-year, growing to 74,557 Dth by
the end of the analysis period, and this need is more pronounced assuming the retirement
of the Company’s aging propane facilities. Specifically, the EnergyNorth resource
requirement on Design Day would increase by 34,600 Dth (from 74,557 Dth to 109,157
Dth by 2037/38), which is the current daily deliverability of the propane facilities. Once

the determination that incremental resources were required to meet projected demand, the

The 2017/18 Design Day resources include a contract with ENGIE Gas & LNG LLC (“ENGIE”) for a
combination liquid/vapor service for up to 7,000 Dth per day, which terminates on March 31, 2018. See,
Docket No. DG 17-135.
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Company identified certain resource options and analyzed both quantitative and qualitative

factors to determine the best-cost resource portfolio for EnergyNorth and its customers.

Please summarize the results of the analyses conducted by EnergyNorth to determine
the best-cost portfolio for its customers over the long-term.

Based on the Company’s quantitative and qualitative analyses, EnergyNorth has
determined that an investment in the Granite Bridge Project, which includes a new in-state
pipeline (the Granite Bridge Pipeline) and a new on-system liquefied natural gas (“LNG”)
facility (the Granite Bridge LNG facility), coupled with firm pipeline transportation
capacity from the Dawn Hub on the Union Gas Limited (“Union Gas”) system, the
TransCanada PipeLines Limited (“TCPL”) Canadian Mainline, and Portland Natural Gas
Transmission System (“PNGTS”)’ and the Company’s existing supply portfolio, results in
the most cost-effective resource portfolio for the customers of EnergyNorth over the long-
term. In addition, the Company’s long-term supply strategy, which leverages the flexibility
of the individual assets and contracts, as well as the overall portfolio capability, increases

reliability for its customers.

The Granite Bridge Pipeline will increase the security of gas supply deliveries and enable

a more reliable, flexible, and diversified upstream gas supply portfolio by providing a

Gas supplies from the Dawn Hub are transported on Union Gas to the interconnection with the TCPL
Canadian Mainline at Parkway, Ontario. As discussed further in Section VIL.B, the Union Gas capacity is a
component of the TCPL Canadian Mainline via a transportation-by-others (“TBO”) and, therefore, for
purposes of our testimony, references to the TCPL/PNGTS path from the Dawn Hub include the Union Gas
component. The TCPL Canadian Mainline connects to the Trans-Québec and Maritimes Pipeline (“TQM”),
which is jointly owned by TCPL and Gaz Métro, and the TQM system connects to PNGTS at the
Québec/New Hampshire border at East Hereford.
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second delivery feed to the Company’s service territory. The Granite Bridge LNG facility
will provide EnergyNorth with a cost-effective, flexible, and reliable on-system asset to
meet the growing Design Day and peak winter demand requirements. Finally, the
TCPL/PNGTS capacity will provide the Company with additional resource flexibility and
supply diversification, complementing the Granite Bridge LNG facility and allowing the

Company to meet its growing demand requirements.

Given the lead time required to develop the Granite Bridge Project, is there a need
for certain interim gas supply resources?

Yes. Given the lead time required to develop and construct the Granite Bridge Project,
EnergyNorth developed an interim gas supply strategy to meet the Company’s incremental
demand requirements in the near-term (i.e., 2018/19 through 2021/22). Specifically,
EnergyNorth has contracted with ENGIE for incremental natural gas supply delivered to
the EnergyNorth city-gates or to its existing LNG facilities, which will assist the Company
with meeting near-term demand requirements and liquid refill needs. The ENGIE contract,
which is the only available resource option in the near-term that can be delivered, on a firm
basis, to the EnergyNorth city-gates, will provide the Company with a cost-effective
solution to meet its near-term incremental demand requirements while the Granite Bridge

LNG facility and Granite Bridge Pipeline are being developed.

While the contract with ENGIE provides EnergyNorth with significant flexibility, it does
not provide enough peaking deliverability to meet the Company’s projected near-term

demand requirements. As a temporary solution, EnergyNorth will need to increase the

121R



10

11

12

13

14

15

16

17

18

Liberty Utilities (EnergyNorth Natural Gas) Corp.

d/b/a Liberty Utilities

Docket No. DG 17-_

Direct Testimony of William R. Killeen and James M. Stephens
Page 10 of 104

utilization of the Company’s existing LNG facilities by cycling the LNG storage capacity
to meet the resource deficit until the proposed Granite Bridge Pipeline is available to
deliver incremental supplies to the city-gates. At this time, EnergyNorth has not contracted
for additional liquid-only supply or dedicated trucking service. The Company typically
conducts a comprehensive request for proposals (“RFP”) process for liquid refill and
trucking requirements for the upcoming winter period on a year-to-year basis, which would

be reviewed by the Commission in the Company’s annual cost of gas filings.

Please summarize the EnergyNorth natural gas supply strategy for which the
Company seeks Commission approval.

As outlined in the joint testimony of Susan L. Fleck and Francisco C. DaFonte (the
“Fleck/DaFonte Testimony”), EnergyNorth is seeking approval from the Commission for
the following supply and capacity contract decisions together with two proposed

infrastructure development projects to support the Company’s natural gas supply strategy:

e A contract with ENGIE for 90-day winter, combination (i.e., liquid and/or vapor)
service with a maximum daily quantity (“MDQ”) of 7,000 Dth per day for the

winters of 2018/19 through 2021/22;

e A precedent agreement with PNGTS, which outlines the Company’s binding

request for 5,000 Dth per day of firm transportation capacity® from the Dawn Hub,

As detailed in Section VILB, the structure of the PNGTS precedent agreement has a TBO component that
allows EnergyNorth to contract with PNGTS for the entire path from the Dawn Hub to Dracut, Massachusetts
(i.e., capacity on Union Gas, TCPL Canadian Mainline, and PNGTS).
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with phased-in service over three years starting November 1, 2018, and with an

initial term of 22 years;

e Construction of the in-state Granite Bridge Pipeline, with an operating capacity of
approximately 150,000 Mcf per day and an expected in-service date of November

1,2021; and

¢ Construction of the Granite Bridge LNG facility, which would connect to the
proposed Granite Bridge Pipeline and have a total storage capacity of 2 Bcf,
vaporization capacity of 150,000 Mcf per day, and liquefaction of 8,000 Mcf per

day, to be in-service by April 1, 2022.

Together these supply and capacity contracts and proposed infrastructure projects comprise
the Company’s interim and long-term natural gas supply strategy as summarized in Figure

3 below.
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Figure 3: EnergyNorth Natural Gas Supply Strategy’

Nov-2018 Nov-2021 Apr-2022 Nov-2022 Nov-2038

Granite Bridge Pipeline
{ LNG Liquefaction el s]ielo YN N(E]

Interim Strategy Long-Term Strategy

Is the Company’s strategy regarding an interim and long-term gas supply portfolio
reasonable?

Yes, it is. The ENGIE contract will help meet the Company’s near-term resource needs,
provide flexibility and supply diversification, and allow the Company to transition to the
long-term resource portfolio. The TCPL/PNGTS transportation capacity® will provide
supply diversification in the near-term, and will provide additional reliability and flexibility
benefits (i.e., increased access to the Dawn Hub, one of the more liquid natural gas pricing
points with significant access to storage) once the proposed Granite Bridge Pipeline is in-

service. In the long-term, the Granite Bridge Pipeline and Granite Bridge LNG facility

Note, as discussed later in this testimony, the PNGTS capacity will be phased-in over three years beginning
on November 1, 2018, but given the current deliverability on Tennessee’s Concord Lateral, the PNGTS
contract will not provide incremental supply to the Company’s city-gates until the proposed Granite Bridge
Pipeline is on-line.

As detailed in Section VIL.B, the structure of the PNGTS precedent agreement has a TBO component that
allows EnergyNorth to contract with PNGTS for the entire path from the Dawn Hub to Dracut, Massachusetts
(i.e., capacity on Union Gas, TCPL Canadian Mainline, and PNGTS).
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will significantly increase the reliability of the Company’s gas supply portfolio by adding
a second feed for deliveries, increase the Company’s on-system assets, and better align the
Company’s demand profile and supply portfolio; enhance the flexibility of the gas supply
portfolio by providing access to supplies from more sources, and the on-system LNG
facility provides for load following service; and diversify the supply assets since the on-
system LNG facility is a peaking resource for a growing peak demand. Finally, the interim
and long-term supply portfolio provides cost-effective resources for EnergyNorth to meet
its demand requirements, while allowing the option for retirement of the Company’s aging

propane facilities.

How is the remainder of your testimony organized?

The remainder of our testimony is organized as follows:

e Section III — Regional Demand/Supply Dynamics: This section provides

appropriate context regarding the regional natural gas market issues that the
Company is currently facing. Specifically, the historical and projected natural gas
demand drivers and regional natural gas supply trends have implications for the

Company in terms of natural gas supply strategy and planning.

e Section IV — Review of EnergyNorth’s Natural Gas Demand: In this section, we

review the Company’s significant growth in natural gas demand over the past five
years, and summarize EnergyNorth’s projected natural gas demand over the long-

term forecast horizon. The approach, methodology, and results of the demand
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forecast are consistent with the natural gas demand forecast filed with the

Commission as part of the Company’s 2017 IRP.

Section V — Review of EnergyNorth’s Current Natural Gas Portfolio: This section

reviews and details the Company’s existing natural gas resource portfolio.

Section VI — EnergyNorth’s Resource Evaluation Approach and Results: In this

section, we summarize the primary objectives for the EnergyNorth resource
portfolio and the criteria used to assess the resource options, review the process
used to evaluate the Company’s supply resource options, and discuss the
quantitative and qualitative analyses undertaken by the Company to determine the

best-cost portfolio for EnergyNorth and its customers.

Section VII — Summary of EnergyNorth’s Supply Strategy: In this section, we

present details regarding each of the resource options that comprise the Company’s
interim and long-term strategies, including a review of tolls/rates, operational

parameters, key contract terms, and timing of resource availability.

Section VIII — Conclusion: This section summarizes our overall observations and

conclusions regarding the EnergyNorth natural gas supply strategy.

REGIONAL DEMAND/SUPPLY DYNAMICS

A. Natural Gas Demand Drivers
Has the demand for natural gas increased in New England?
Yes, it has. The demand for natural gas in New England has significantly increased over

the past 15 years. As illustrated in Figure 4, total annual natural gas demand in the region
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1 has increased by 16% from approximately 770 Bcf in the 2001/02 split-year to
2 approximately 891 Bcf in the 12-month period ending March 2017.°
3 Figure 4: New England Annual Natural Gas Consumption by Sector!®
2001/2002 Split-Year Most Recent 12-Month Period Ending March 2017
Total Natural Gas Demand = 769.7 Bcf Total Natural Gas Demand = 891.2 Bcf

Power Power
Generation Generation
334.2 Bcf Traditional 389.2 Bef Traditional

43% LDC 44% LDC
435.5 Bcef 502.0 Bcf
57% 56%

4

5 The power generation and LDC sectors have exhibited similar growth trends over the past
6 15 years. As shown in Figure 4, total annual natural gas consumption by the power
7 generation sector has increased from approximately 334 Bcf to 389 Bcf (an increase of
8 16%), while consumption by the traditional LDC segments (i.e., residential, commercial,
9 and industrial) has increased from approximately 435 Bcf to 502 Bcef (an increase of
10 15%).1

Source: U.S. Energy Information Administration, Natural Gas Consumption by End Use for Massachusetts,
Connecticut, Rhode Island, New Hampshire, Vermont, and Maine, release date May 31, 2017. Data for April
through June 2016, September 2016, and January through March 2017 are based on ScottMadden estimates.
10 Ibid.
1 Ibid.
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Please discuss the New England demand for natural gas in the winter, which is the
peak season consumption for the traditional LDC segments.

Overall, as illustrated in Figure 5 below, total winter natural gas demand in New England
has increased by 23% from a total of approximately 374 Bcf in winter 2001/02 to 459 Bcf
in winter 2016/17), which is higher than the increase in total annual demand in New

England of 16%.'?

Figure 5: New England Winter Natural Gas Consumption'?
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Ibid.

Sources: National Oceanic and Atmospheric Administration, National Climatic Data Center, Daily
Summaries for Boston, Massachusetts; and U.S. Energy Information Administration, Natural Gas
Consumption by End Use for Massachusetts, Connecticut, Rhode Island, New Hampshire, Vermont, and
Maine, release date May 31, 2017. Data for April through June 2016, September 2016, and January through
March 2017 are based on ScottMadden estimates.
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As shown by Figure 5 above, the demand for natural gas in New England fluctuates based
on weather. Given the heat sensitive nature of LDC load, and since LDCs generally
contract for firm pipeline capacity to serve their firm load requirements, there is higher
natural gas consumption by the LDC sector in colder-than-normal winters. Whereas in
warmer-than-normal winters, there is lower demand for natural gas by the LDC sector and
thus available pipeline capacity to serve the natural gas demand requirements of the power
generation segment. Stated differently, the two segments (i.e., the traditional LDC and
power generation segments) may compete for pipeline capacity, particularly during the
winter season. This competition for winter gas supplies, all else being equal, will place
upward pressure on the New England natural gas price indices, resulting in higher and more

volatile gas supply costs for entities that purchase gas supplies at these price indices.

B. Natural Gas Supply Trends

What are the primary sources of natural gas supply for New England?

As illustrated in Figure 6 below, the New England region is served by six natural gas
pipelines: Tennessee Gas Pipeline Company, LLC (“Tennessee” or “TGP”), Algonquin
Gas Transmission LLC (“Algonquin” or “AGT”), Iroquois Gas Transmission System, L.P.
(“Iroquois” or “IGT”), Granite State Gas Transmission, Inc. (“GSGT”), PNGTS, and
Maritimes & Northeast Pipeline (“MNE”). These pipelines provide access to various
natural gas supply sources, including Canadian natural gas supplies (e.g., gas supply hub
at Dawn, Ontario (“Dawn Hub”) and off-shore Nova Scotia supplies), U.S. domestic
production (e.g., from the Gulf Coast and Appalachian basin), and imported LNG (e.g., the

ENGIE Everett LNG and Canaport LNG facilities).
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Figure 6: New England Natural Gas Infrastructure'
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Q. Please summarize the natural gas supply issues facing the New England market in

general, and EnergyNorth in particular.

A. The New England region is currently faced with the following natural gas supply trends:

e Dwindling natural gas supplies from off-shore Nova Scotia, which are a major
supply source for MNE to serve natural gas demand in the Canadian Maritimes

(i.e., Nova Scotia and New Brunswick) and New England markets.

e A significant increase in domestic U.S. natural gas production and reserves
estimates, which supports the development of new natural gas infrastructure to

deliver natural gas to various locations, including the Dawn Hub.

14 Source: S&P Global Market Intelligence [modified by ScottMadden].
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e Complexity and time required to construct incremental pipeline capacity.
e Seasonal focus of imported LNG volumes to serve the New England region.

Consequently, each of these supply trends impact the availability and feasibility of natural

gas resource options for EnergyNorth and its customers as discussed in more detail below.

1. Off-Shore Nova Scotia Supplies

Please describe the natural gas supplies from off-shore Nova Scotia.

The New England market has access to natural gas resources from off-shore Nova Scotia
via the MNE system, which extends from Goldboro, Nova Scotia, through New Brunswick
to a point at the Canada-U.S. border near Baileyville, Maine (i.e., MNE-Canada), and
continues through Maine and New Hampshire into Massachusetts (i.e., MNE-US).!?
Specifically, the natural gas supplies from off-shore Nova Scotia are comprised of the
Sable Offshore Energy Project (“SOEP”) and Deep Panuke Offshore Gas Development

Project (“Deep Panuke”).

Please describe the current status of natural gas production from SOEP.
SOEP, which has been producing natural gas since late 1999, has been in a steady decline
since 2009. As shown in Figure 7 below, average daily production from SOEP was

approximately 120 million cubic feet (“MMcf”) per day this past winter of 2016/17, which

A portion of the MNE-US system from Westbrook, Maine, to Dracut is owned jointly by PNGTS and MNE
and referred to as the “Joint Facilities.”
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is an 80% decrease from its peak production in December 2001 of nearly 600 MMcf per

day.!'®

Figure 7: Average Daily SOEP Production'’
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Please describe the natural gas production trends from Deep Panuke.
Natural gas production from Deep Panuke, which began in the summer of 2013, was
expected to augment the natural gas supplies from SOEP, but Deep Panuke production has

fallen short of expectations. Since inception, natural gas production from Deep Panuke

Source: Canada-Nova Scotia Offshore Petroleum Board, Sable Monthly Production Reports, access date
September 6, 2017.
Ibid.
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has been variable with daily production averaging less than 100 MMcf per day since April

2015,'® which is only one-third of the expected production level of 300 MMcf per day.'’

Figure 8: Average Daily Deep Panuke Production?’
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In summary, what is the current annual and winter natural gas production from
SOEP and Deep Panuke and how does that compare to recent history?
As shown in Table 1 below, the combined average daily production from SOEP and Deep

Panuke was approximately 193 MMcf per day this past winter (i.e., winter 2016/17), which

20

Source: Canada-Nova Scotia Offshore Petroleum Board, Deep Panuke Monthly Production Reports, access
date September 6, 2017.

Source: Nova Scotian Department of Energy; The Future of Natural Gas Supply for Nova Scotia. Prepared
by ICF Consulting Canada, Inc., March 2013, at 35.

Source: Canada-Nova Scotia Offshore Petroleum Board, Deep Panuke Monthly Production Reports, access
date September 6, 2017.
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is less than one-half of the average daily production of 365 MMcf per day in winter

2013/14, the first winter period after Deep Panuke was placed in-service.

Table 1: Average Daily SOEP and Deep Panuke Production?!

Split-Year Deep

(Nov-Oct) Panuke
2013/14 141 205 346 148 217 365
2014/15 141 80 222 153 170 323
2015/16 130 56 186 143 72 214
2016/17 119 66 185 120 73 193

Note: 2016/17 includes data through July 2017.

Has the decline in off-shore Nova Scotia natural gas supplies affected the level of
imports from MNE into the U.S. to serve New England demand?

Yes, it has. Since natural gas supplies from off-shore Nova Scotia are also used to serve
demand in the Canadian Maritimes (i.e., Nova Scotia and New Brunswick), the decline in
production from SOEP and Deep Panuke has resulted in little, if any, natural gas supplies
available for the New England market. As shown in Figure 9 below, the average daily
imports at Baileyville, Maine (i.e., the interconnection between MNE-Canada and MNE-
US) has declined to an average of less than 30 MMcf per day in winter 2016/17.
Conversely, during certain months the flow of natural gas has reversed and the Canadian
Maritimes has imported natural gas from the U.S. Stated differently, as illustrated in Figure

9, during certain months the volumes of natural gas exported from the U.S. to Canada at

21

Sources: Canada-Nova Scotia Offshore Petroleum Board, Sable and Deep Panuke Monthly Production
Reports, access date September 6, 2017.
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the Baileyville, Maine point has exceeded the volumes imported to serve the New England

region.

Figure 9: Average Daily Imports and Exports at Baileyville, Maine??
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What is the expected long-term availability of natural gas supplies from off-shore

Nova Scotia?
Both SOEP and Deep Panuke are expected to be decommissioned over the next few years.

Production from SOEP from December 1999 to July 2017 has totaled approximately 2.1

22

Sources: National Energy Board of Canada, Natural Gas Exports - Monthly Summary by Port - Volume,
access date September 6, 2017; and National Energy Board of Canada, Natural Gas Imports - Monthly
Summary by Port - Volume, access date September 6, 2017. Data for imports and exports at the St. Stephen,

New Brunswick point.
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Tcf,? which is 90% of the total estimated reserves from SOEP of approximately 2.3 Tcf.2*
It 1s estimated that less than 10% of the total reserves from SOEP is remaining to be
recovered. ExxonMobil Canada (“ExxonMobil”), operator and majority owner of SOEP,

has recently initiated the decommissioning process for SOEP, with targeted completion by

2020.%

In 2015, the initial total reserves estimate for Deep Panuke of 400 Bcf was reduced to 200
Bcf.?6 As of July 2017, production from Deep Panuke has totaled approximately 146 Bcf,?’
which is over 70% of the reserves estimate (i.e., less than 30% of the total reserves
remaining to be recovered). As such, Encana Corporation (“Encana”), the owner of Deep
Panuke, has announced plans to commence the decommissioning process for Deep Panuke

as early as 2019.%8

What are the implications for New England given the recent developments associated
with SOEP and Deep Panuke production?

The decommissioning activity at SOEP and the announcements by Encana with respect to
Deep Panuke paint a very stark supply picture for SOEP and Deep Panuke — there will

likely be limited to no natural gas supplies from off-shore Nova Scotia by 2020. Therefore,

23

24

25

26

27

28

Source: Canada-Nova Scotia Offshore Petroleum Board, Sable Monthly Production Reports, access date
September 6, 2017.

The initial total reserves estimate of 3.0 Tcf was reduced to less than 2.3 Tcf in 2004. See, Natural Gas
Intelligence, “Sable Producers Cut Reserves Estimates, But Analyst Optimistic on Continued Development,”
February 4, 2004.

See, Platts, “ExxonMobil Canada begins work to decommission Sable Island project,” November 9, 2017.
See, Natural Gas Intelligence, “Deep Panuke Nat Gas Reserves Halved by Encana,” February 26, 2015.
Source: Canada-Nova Scotia Offshore Petroleum Board, Deep Panuke Monthly Production Reports, access
date September 6, 2017.

See, The Chronicle Herald, “Nova Scotia’s Deep Panuke natural gas projects drying up,” May 29, 2017.
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the only currently available supply source into MNE from the north is Repsol’s Canaport
LNG facility. Absent new natural gas supply sources in the Canadian Maritimes (i.e., Nova
Scotia and New Brunswick), natural gas supplies will no longer be exported to the U.S.

from MNE.

2. Domestic U.S. Supplies

Please briefly discuss the trends in domestic U.S. natural gas production.

Since 2008, there has been a significant increase in U.S. domestic natural gas production
with an associated decline in natural gas prices. As illustrated in Figure 10 below, total
annual natural gas production has increased from approximately 55 Bcf per day in 2008 to
approximately 72 Bef per day in 2016.%° Over that same time period, the Henry Hub spot

price decreased from an annual average of $8.86 per MMBtu to $2.52 per MMBtu.>

29
30

Source: U.S. Energy Information Administration, Natural Gas Dry Production, release date August 31,2017.
Source: S&P Global Market Intelligence.
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Figure 10: Henry Hub Pricing and U.S. Domestic Natural Gas Production?!
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Is the increase in U.S. domestic natural gas production expected to continue?
Yes, it is. As illustrated in Figure 11 below, the U.S. Department of Energy/Energy
Information Administration (“EIA”) Annual Energy Outlook (“AEO”) projects total U.S.

domestic natural gas production will reach approximately 110 Bcf per day by 2050.%

31

32

Sources: U.S. Energy Information Administration, Natural Gas Spot and Futures Prices (NYMEX), release
date August 30, 2017; and U.S. Energy Information Administration, Natural Gas Dry Production, release

date August 31, 2017.
Source: U.S. Energy Information Administration, Annual Energy Outlook 2017, Table 14. Oil and Gas

Supply, release date January 5, 2017.

138R



10

11

Liberty Utilities (EnergyNorth Natural Gas) Corp.

d/b/a Liberty Utilities

Docket No. DG 17-

Direct Testimony of William R. Killeen and James M. Stephens
Page 27 of 104

Figure 11: EIA U.S. Natural Gas Production Forecast™
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Are there sufficient natural gas resources to sustain that level of natural gas
production?

Yes, based on estimates produced by both the EIA and the Potential Gas Committee
(“PGC”), a research entity affiliated with the Colorado School of Mines, there are

significant reserves of domestic U.S. natural gas.

Please describe the estimate of natural gas resources published by the EIA.
The EIA provides an annual estimate of Proved Reserves of natural gas, which are defined
by the EIA as “the estimated quantities which analysis of geological and engineering data

demonstrate with reasonable certainty to be recoverable in future years from known

33

Ibid.
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reservoirs under existing economic and operating conditions.” The EIA has increased its
estimate of the total Proved Reserves in the U.S. by 46% from approximately 211 Tcf in

2006 to approximately 308 Tcf in its most recent 2015 estimate.>*

How much domestic U.S. natural gas supply is potentially recoverable based on the
PGC estimate?

The PGC provides a biennial estimate of technically recoverable natural gas resources in
the U.S., which are additive to the EIA’s estimate of Proved Reserves.>> The estimates of
potential resources are classified by the PGC as Probable Resources,® Possible
Resources,®’ and Speculative Resources.>® As shown in Figure 12, the PGC estimate of
total potential natural gas resources in the U.S. has increased by nearly 60% from 1,551

Tcf to 2,465 Tcf between 2010 and 2016, respectively.>®

34

35

36

37

38

39

Source: U.S. Energy Information Administration, Dry Natural Gas Proved Reserves as of 12/31 (Summary),
release date December 14, 2016.

While the EIA estimate of Proved Reserves identifies the economically recoverable resources under existing
circumstances, the PGC estimate includes resources that are expected to be recoverable based on expected
economic conditions, proximate resource performance, and expected technological developments. See,
http://potentialgas.org/what-we-do-2, access date June 28, 2017.

A Probable Resource is defined as a discovered but unconfirmed resource associated with known fields and
field extensions, also undiscovered in new pools in both productive and nonproductive areas of known fields.
A Possible Resource is an undiscovered resource associated with new field/pool discoveries in known
productive formations in known productive areas.

A Speculative Resource is an undiscovered resource associated with new field/pool discoveries in as-yet
nonproductive areas.

Total resource potential represents the PGC estimates for the lower 48 U.S. states. Sources: The Potential
Gas Agency, Colorado School of Mines, “Potential Supply of Natural Gas in the United States — Report of
the Potential Gas Committee, December 31, 2010,” April 2011; and The Potential Gas Agency, Colorado
School of Mines, “Potential Supply of Natural Gas in the United States — Report of the Potential Gas
Committee, December 31, 2016,” July 2017.
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Figure 12: PGC Estimates of Total Potential Resources in the U.S.*
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Q. Please provide a summary of the total U.S. domestic gas supplies based on the EIA
and PGC estimates.

A. As demonstrated by the EIA and PGC estimates, there has been a significant increase in
U.S. reserves estimates, which supports the long-term durability of domestic U.S. natural
gas supply. To provide context, assuming an annual overall U.S. natural gas consumption
level of 27.5 Tcf,* the combined EIA Proved Reserves and PGC potential resource
estimates would provide sufficient supply for all U.S. natural gas demand for over 100

years.

40 Ibid.
Source: U.S. Energy Information Administration, Natural Gas Consumption by End Use, release date May
31, 2017. Represents the total annual consumption in the U.S. for 2016.
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3. Incremental Pipeline Capacity
Has the increase in U.S. domestic gas production affected the development of natural
gas infrastructure?
Yes, it has. The increase in domestic U.S. supply is also supporting the development of
new natural gas infrastructure to deliver natural gas to various locations, including the

Dawn Hub, Gulf Coast/Henry Hub, and to other areas of the U.S. and Canada.

Are there projects to increase the pipeline deliverability into the New England region?
Yes, there are, although most of the volumes associated with incremental New England
supply projects are targeting southern New England markets. Specifically, the shippers on
certain recent projects (the Algonquin Incremental Market, TGP Connecticut Expansion,
and Atlantic Bridge projects) are LDCs and end-users predominantly located in the
southern New England area, with certain volumes on the Atlantic Bridge project associated
with shippers in Maine and the Canadian Maritimes. These three projects will increase the
total pipeline capacity into the New England region by approximately 550,000 Dth per day,
with 85% of the total capacity contracted by project shippers located in southern New

England.

Please discuss the project development process associated with incremental pipeline
capacity.

There is significant complexity and increasing lead times required for development of
incremental pipeline capacity projects into the New England region. Most recently, two

major projects proposed to deliver incremental natural gas supplies to the New England
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region have faced development challenges. The Access Northeast and TGP NED Market
Path projects were both major pipeline expansion projects in terms of incremental capacity,

significant project facilities, and long lead times.

Please briefly review the Access Northeast Project.

The proposed Access Northeast project was structured to deliver up to 900,000 Dth per day
of incremental capacity via an expansion of the existing Algonquin system from New York
to Massachusetts and new LNG storage facilities. An initial open season for the Access
Northeast project was conducted in early 2015; however, the project was withdrawn from

the FERC pre-filing review process in June 2017.42

Please describe the TGP NED Market Path Project.

The TGP NED Market Path project, which has been cancelled, would have involved the
construction of greenfield pipeline from Wright, New York, to Dracut, Massachusetts, to
deliver up to 1,200,000 Dth per day of incremental supplies to the New England region.
The open season for the TGP NED Market Path project was initially conducted in early
2014, and the original in-service date for the project was November 2018, a lead time of

nearly four years.*?

42

43

Sources: Algonquin Gas Transmission, LLC, Letter Request for Approval of Pre-Filing Review for the
Access Northeast Project, FERC Docket No. PF16-1-000, November 3, 2015; and Algonquin Gas
Transmission, LLC, Withdrawal from Pre-Filing Review of the Access Northeast Project, FERC Docket No.
PF16-1-000, June 29, 2017.

Sources: Tennessee Gas Pipeline, L.L.C., Application for a Certificate of Public Convenience and Necessity,
FERC Docket No. CP16-21-000, November 20, 2015; and Tennessee Gas Pipeline, L.L.C., Notice of
Withdrawal of Certificate Application, FERC Docket No. CP16-21-000, May 23, 2016.
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Please discuss the natural gas supply implications for the regional LDCs with respect
to the development challenges associated with large scale pipeline projects.

Given the complexity and long lead times needed to develop large incremental interstate
pipeline capacity projects, the regional LDCs may need to increase their reliance on
existing infrastructure that requires limited facilities for expansion and invest in on-system

resources that address each LDC’s unique circumstances.

4. Imported LNG Supplies

Please briefly describe the LNG importation facilities in New England.

There are three import LNG terminals located in New England: ENGIE’s LNG facility in
Everett, Massachusetts, and two off-shore LNG facilities near Cape Ann, Massachusetts
(ENGIE’s Neptune LNG facility** and Excelerate Energy’s Northeast Gateway Deepwater
Port). In addition, the New England market has access via the MNE-US system to natural
gas supplies from the Canaport LNG facility, which is a partnership between Repsol (75%)
and Irving Oil (25%).* Table 2 below summarizes the existing capabilities of the four

LNG importation facilities in the New England/Maritimes Canada region.

44

45

In early 2017, Neptune LNG filed for a permit to commence decommissioning work on the facility. See, U.S.
Army Corps of Engineers, “Neptune LNG seeks permit to work in U.S. waters to decommission deepwater
LNG port off Marblehead,” February 28, 2017.

The Brunswick Pipeline connects the Canaport LNG facility to MNE-US at Calais, Maine.
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Table 2: Regional LNG Importation Facilities*

Storage Vaporization

LNG Import Facility ‘

Capacity Capacity
ENGIE Everett LNG 3.4 Bcf 1.035 Bcf/day
ENGIE Neptune LNG n/a 0.4 Bcf/day
Northeast Gateway n/a 0.8 Bcf/day
Canaport LNG 10 Bcf 1.0 Bcf/day

Are LNG imports a predominant source of natural gas supply for the U.S. in general?
No, LNG imports are generally not a major source of supply for the U.S. Given the increase
in U.S. domestic gas production, there has been a trend in the U.S. for developing LNG
export facilities. In fact, most of the LNG importation facilities in the U.S. have not been
actively importing LNG cargoes over the past few years, and seven of the eleven existing
U.S. LNG import terminals are in various stages of developing LNG export capability.*’
As shown in Figure 13 below, the ENGIE Everett LNG facility in New England has

accounted for the majority of imported LNG volumes to the U.S. since 2013.

46 Source: FERC, North American LNG Import/Export Terminals: Existing, release date May 1, 2017.
7 Sources: FERC, North American LNG Import/Export Terminals: Existing, release date May 1, 2017; and
FERC, North American LNG Import/Export Terminals: Approved, release date May 1, 2017.
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Figure 13: Imported LNG Volumes to U.S.
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As illustrated in Figure 14 below, the two off-shore LNG importation facilities, Northeast

Gateway and Neptune LNG, have had limited activity since commencing service in 2009

and 2010, respectively, and the ENGIE Everett LNG facility has become more winter

season focused.

Source: U.S. Department of Energy, LNG Annual and Monthly Reports, accessed on October 25, 2017.
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Figure 14: Imported LNG Volumes to New England*
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In addition, as shown in Figure 14, there has been significant variability in the volumes of
LNG imported to the region. Over the past four split-years (2013/14 through 2016/17),
there has been less baseload volumes and more winter-focused deliveries. In the peak
winter months, total imported LNG volumes to New England ranged from an average of
less than 65 MMcf per day to approximately 340 MMcf per day over the past four winter

periods (i.e., winters of 2013/14 through 2016/17).%°

g Ibid.
>0 Ibid.
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Has the Canaport LNG terminal experienced similar trends in LNG import activity?
Yes, it has. The Canaport LNG facility also has experienced a declining trend in volumes.
As illustrated in Figure 15 below, the imported LNG activity at the Canaport LNG terminal

has been sporadic over the past several years, with a focus on winter deliveries.

Figure 15: Imported LNG Volumes to Canaport LNG*!
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What are the likely market issues that have influenced imported LNG volumes to the
New England/Maritimes Canada region?

Since the LNG market is a global market, the New England/Maritimes Canada region must
compete with international markets for imported LNG supplies. The volume of LNG

imported into the region is influenced by various factors, including the demand for LNG

51

Source: National Energy Board of Canada, LNG - Shipment Details, accessed on October 25, 2017.
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in alternative markets, and the need for the New England market to pull the supply by

contracting for imported LNG volumes.

C. Summary of Regional Natural Gas Market Dynamics

Please summarize the current regional natural gas demand and supply trends and the
implications for LDCs in terms of natural gas supply strategy and planning.

The New England region is currently faced with increasing demand for natural gas by both
the traditional LDC and power generation segments and significant natural gas supply and
capacity challenges, particularly during the winter period. During the winter periods when
the demand from the traditional LDC segment is generally higher due to the heat sensitive
nature of the LDC load requirements, there may be competition from the power generation
segment for winter gas supplies leading to higher and more volatile New England natural

gas price indices.

With respect to natural gas supplies, there are three main challenges impacting the long-
term availability and feasibility of natural gas resource options to serve the region. First,
there will likely be limited to no natural gas supplies from off-shore Nova Scotia (i.e.,
SOEP and Deep Panuke) to the New England region by 2020. Second, the New England
region will likely need to compete with alternative markets for imported LNG supplies.
Finally, there is significant complexity and long lead times associated with the
development of new incremental pipeline capacity projects into the region and, thus,

regional LDCs may need to rely on existing infrastructure that require limited facilities for
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expansion, and invest in on-system resources that address each LDC’s unique

circumstances.

These market dynamics and regional supply challenges faced by the New England LDCs
highlight the importance of the LDC’s role in planning, procuring, and managing a
portfolio of resources to meet customer requirements. The LDC’s natural gas supply
strategy and planning must account for the present and future market conditions, as well as

its unique situation, to ensure reliable supplies at a reasonable cost for its customers.

REVIEW OF ENERGYNORTH’S NATURAL GAS DEMAND

Please discuss the Company’s growth in natural gas customers since the acquisition
of EnergyNorth by Liberty Energy (NH).

As discussed in the Fleck/DaFonte Testimony, since the transfer of ownership of
EnergyNorth from National Grid USA to Liberty Energy (NH),”? EnergyNorth has
experienced growth in its number of natural gas customers as a result of an increased focus
on sales and marketing. The number of EnergyNorth customers has increased by 8% from
approximately 85,500 customers in 2012 to approximately 91,000 customers in 2017.3
Notably, as a result of the Company’s sales and marketing efforts, there was an increase of
approximately 1,400 customers between 2014 and 2015 and an increase of approximately

1,800 customers between 2015 and 2016 as illustrated in Figure 16 below.

52

53

The Commission approved the transfer of ownership as part of a settlement agreement between National Grid
USA and Liberty Energy (NH). See, Order No. 25,370 (May 30, 2012).

Represents the average number of sales and capacity assigned transportation customers for the fiscal year
period from April to March.
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Figure 16: EnergyNorth Growth in Customers>*

Average Customer Additions

The increase in EnergyNorth’s natural gas customers has resulted in an overall increase in

natural gas demand.

Does EnergyNorth expect the demand for natural gas will continue to grow?

Yes, it does. The demand forecast developed by EnergyNorth for this filing shows a
continued increase in the number of natural gas customers, as well as an increase in the
overall demand for natural gas. The growth in demand for natural gas is supported by: (1)
EnergyNorth’s continued focus on customer growth in its existing service territories; (2)

incremental load requirements for certain customers that are not captured by the

54

Represents the average number of sales and capacity assigned transportation customers for the fiscal year
period from April to March.
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Company’s econometric forecast models; and (3) additional growth from service area

expansions.

A. Demand Forecast Methodology

Please provide an overview of the methodology used to develop the EnergyNorth
demand forecast.

Consistent with the demand forecast methodology presented in the Company’s 2017 IRP,
EnergyNorth developed a long-term forecast (i.e., 21-year period from 2017/18 to 2037/38)
of natural gas demand requirements based on econometric models using various inputs,
including customer billing, economic, demographic, and energy price data. The
methodology used to develop the demand forecast in this instant filing is the same process
used for the Company’s 2017 IRP filing. A flow chart illustrating the overall demand
forecast methodology is provided in Figure 17 below. More detailed information regarding

the demand forecast methodology is provided in the Company’s 2017 IRP filing.
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Figure 17: EnergyNorth Demand Forecast Methodology
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How did the Company extend the demand forecast beyond the five-year period of
2017/18 to 2021/22 contained in the 2017 IRP?

For Phase 1 of the demand forecast process (see Figure 17 above), the Company used the
same econometric (i.e., regression) models by customer segment developed in the 2017
IRP, and extended the forecast period through 2037/38 using the economic, demographic,
and energy price data provided by Moody’s and EIA. Next, the Company extended the out-
of-model adjustments for its existing and new service territories using the approach

outlined below:

e Existing Service Territory — As discussed in detail in the 2017 IRP, the out-of-

model adjustment for growth within the Company’s existing service territory is
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based on the sales and marketing group’s planned customer additions for the six-
year period from 2017 through 2022. Although the Company’s sales and marketing
efforts have not been forecast beyond 2022, the effect of the Company’s current
focus on sales and marketing will last beyond 2022. Since the Company’s sales and
marketing forecast ends in 2022, a transition to the econometric model results was
needed. Therefore, to transition from the sales and marketing forecast to the
econometric model results, EnergyNorth assumed a 5% annual decrease in
customer additions relative to the 2022 level for the remainder of the forecast
horizon of 2023 through 2038. Stated differently, the customer additions in 2023
were assumed to be 95% of the 2022 level, and the customer additions in 2024 were
assumed to be 90% of the 2022 level. To properly reflect the expected increase in
customer additions, the annual customer growth associated with the econometric
forecast was compared to the calculated annual customer addition estimates during
the transition period by customer segment. Where the annual transition period
estimates for a customer segment were higher than the econometric forecast of
customer additions, the customer additions of the econometric forecast were
adjusted by the difference between the transition period estimates and the
econometric forecast of annual customer additions. For years in which the
econometric forecast of customer additions was equal to or above the estimated
customer additions for a customer segment, the econometric forecast was relied on

with no adjustment. The customer additions were then multiplied by the projected
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use per customer values from the Company’s econometric models for the respective

customer segment to determine the projected volumes.

New Service Territories — As discussed in the 2017 IRP, the Company developed
an out-of-model adjustment for its expansion plans to new service areas, which
includes the Pelham and Windham communities,’> and the communities along the
proposed Granite Bridge Pipeline (Epping, Raymond, and Candia). Since these new
service areas have no historical data on customer additions or usage pattern, the
Company relied on the sales and marketing group’s planned customer additions for
these new service areas for the six-year period from 2017 through 2022, and
assumed the number of customer additions for the remainder of the forecast (i.e.,
2023 through 2038) would be equivalent to the 2022 level.’ The customer
additions were then multiplied by the projected use per customer values from the
Company’s econometric models for the respective customer segment to determine

the projected volumes.

Figure 18 below summarizes the various out-of-model adjustments to the results of the

econometric models in the Base Case demand forecast.

The Commission previously approved the Company’s expansion plans to serve the towns of Windham and
Pelham in Order No. 25,987 (Feb. 8, 2017).

As a result, the projected saturation level for the new service territories is estimated be approximately 40%
by the end of the forecast horizon (i.e., 2037/38).
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Figure 18: EnergyNorth Base Case Demand Forecast
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Did the Company develop various demand scenarios?

Yes, it did. EnergyNorth developed demand forecasts under a range of weather conditions.
Specifically, the demand forecast reflects three weather planning periods: (1) Normal Year,
or the demand that is likely to occur; (2) Design Day, or the highest single day demand
levels that the Company is projected to supply; and (3) Design Year that represents demand

under extended cold weather conditions.

Please describe the process used to develop the Normal Year, Design Year, and Design
Day planning standards.

The Company used the same analytical approaches described in the 2017 IRP to develop
the weather planning periods. EnergyNorth’s analyses resulted in a Normal Year of 6,325
heating degree days (“HDDs”), a Design Year of 6,869 HDDs, and a Design Day of 71

HDDs.
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Did the demand forecast include the effects of the Company’s energy efficiency plan?
Yes, it did. The volumetric results of the demand forecast (i.e., econometric models plus
out-of-model adjustments) were reduced by energy efficiency savings to determine the
Company’s net demand requirements. The energy efficiency savings were assumed to be
equal to those estimated by the Company in the 2018-2020 New Hampshire Statewide
Energy Efficiency Plan filed with the Commission in Docket No. DE 17-136. Using the
same approach defined in the 2017 IRP for energy efficiency savings beyond 2020, the
Company assumed the percentage of residential energy efficiency volumes relative to
residential firm demand continued to be equivalent to the 2020 level through the end of the
forecast horizon. The same assumption was made for energy efficiency savings for C&I

customers for the 2021 to 2038 time period.

Please describe the Company’s process for allocating the net monthly demand
requirements to daily demand requirements.

The Company allocated the net monthly demand forecast into daily requirements to model
its resources and requirements with its SENDOUT® linear programming software
modeling package. In addition, given that the contract and operational parameters of the
gas supply portfolio (e.g., contractual maximum transportation quantities or maximum
storage withdrawal volumes) are modeled as daily values in SENDOUT®, the monthly
demand requirements also must be allocated into daily values. As detailed in the 2017 IRP,
that monthly demand allocation was accomplished by using a daily demand model, which

was developed by the Company using a regression model based on daily sendout and
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temperature. The daily demand model determines the daily shape of the demand forecast,

while the customer segment models forecast the level of demand.

B. Results of the EnergyNorth Demand Forecast

Please summarize the results of the Company’s demand forecast.
Figures 19 and 20 below depict the results of EnergyNorth’s Base Case demand forecast

for Normal Year, Design Year, and Design Day over the 21-year forecast horizon.

Figure 19: EnergyNorth Normal Year and Design Year Demand Forecast
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Figure 20: EnergyNorth Design Day Demand Forecast

The results of the Company’s demand forecast show an increase in natural gas demand
requirements over the forecast horizon. Specifically, over the 21-year forecast horizon from
2017/18 to 2037/38, the incremental demand requirement is approximately 7.4 million Dth
for Normal Year and 7.9 million Dth for Design Year. With respect to Design Day, the

incremental Design Day demand requirement is 72,768 Dth by 2037/38.

Please discuss EnergyNorth’s projected demand profile.
To analyze the Company’s projected demand profile, EnergyNorth developed a load
duration curve analysis. Load duration curves were developed by re-sorting the projected

daily demand requirements by highest load day to lowest load day for certain years in the
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forecast horizon. Figures 21 and 22 below illustrate the load duration curve analysis for

Normal Year and Design Year, respectively.

Figure 21: EnergyNorth Normal Year Load Duration Curve

Design Day T
2037/38: 229,590 Dth
2017/18: 156,822 Dth

Highest 15 Days
2037/38: 2,567,335 Dth
2017/18: 1,779,907 Dth

Highest 90 Days
2037/38: 11,885,402 Dth
2017/18: 8,249,441 Dth

Highest 151 Days
2037/38: 17,037,675 Dth
2017/18: 11,778,752 Dth

Normal Year (Dth)

o
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Figure 22: EnergyNorth Design Year Load Duration Curve
Design Day

2037/38:229.590 Dth
2017/18: 156,822 Dth

Highest 15 Days
2037/38: 2,756,827 Dth
2017/18: 1,911,835 Dth

Highest 90 Days
2037/38: 12,949,072 Dth
2017/18: 8,986,184 Dth

Highest 151 Days
2037/38: 18,653,816 Dth
2017/18: 12,896,222 Dth

Design Year (Dth)

As depicted in Figures 21 and 22, EnergyNorth has significant peak day and winter period
demand requirements. The Company’s Design Day demand grows by 72,768 Dth over the
21-year forecast horizon to a total of 229,590 Dth by 2037/38. On the highest 15 demand
days, the total demand requirement increases by nearly 800,000 Dth for Normal Year and
840,000 Dth for Design Year between 2017/18 and 2037/38. Focusing on the highest 90
demand days (the peak winter period), the total Normal Year and Design Year demand
requirement increases by approximately 3.6 million Dth and 3.9 million Dth, respectively.
Finally, the total demand for the highest 151 demand days (the winter period) increases by
over 5.2 million Dth and 5.7 million Dth between 2017/18 and 2037/38 for Normal Year

and Design Year, respectively.
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V. REVIEW OF ENERGYNORTH’S CURRENT NATURAL GAS PORTFOLIO

A. Resource Portfolio Overview

Q. Prior to discussing the Company’s resource portfolio, please provide an overview of

the EnergyNorth service territory and the physical and contractual supply assets

available to the Company.

A. EnergyNorth currently provides natural gas service to customers in southern and central

New Hampshire, as well as in the city of Berlin. As illustrated in Figure 23 below, the
EnergyNorth service territory is served exclusively by Tennessee’s Concord Lateral,

except for the city of Berlin, which is served by PNGTS.

Figure 23: EnergyNorth Service Territory and Infrastructure Map5’

—?\ \\L\ R oY s CaniinING
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vT NH

EnergyNorth Service Territory
A EnergyNorth Existing LNG Facilities
@ EnergyNorth Existing Propane Facilities
Maritimes & Northeast Pipeline
Portland Natural Gas Transmission System
—— PNGTS/MNE Joint Facilities
—— Granite State Gas Transmission
—— Tennessee Gas Pipeline
—— Algonquin Gas Transmission
—— TransCanada Pipelines Limited
— Trans-Quebec and Maritimes Pipeline

> Source: S&P Global Market Intelligence [modified by ScottMadden].
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As shown by Figure 23 above, the upstream natural gas supply options available to the
Company are determined based on the ability of a particular resource to access Tennessee.
Stated differently, since Tennessee is the only feed to almost all of the EnergyNorth service

territory, it is currently determinative with respect to upstream supply decisions.

Please summarize the current EnergyNorth natural gas supply portfolio.

To meet Design Day and Design Year sendout requirements, the Company’s portfolio is
comprised of the following resources: (1) long-haul and short-haul transportation capacity;
(2) underground storage; and (3) on-system peak-shaving LNG and propane facilities. A
summary of EnergyNorth’s current resource portfolio, with associated contract expiration

dates, is provided in Table 3 below.
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Contract MDQ
_ (Dth/day)

East Hereford PNGTS FT (#1999-001) 11/30/2032 1,000
Dawn Union Gas FT (#M12200) 10/31/2022 4,092

TCPL FT (#41232) 10/31/2022 4,047

Iroquois RTS (#470-01) 11/1/2022 4,047

Tennessee FT-A (#95346) 11/30/2021 4,000
Niacl;ara Tennessee FT-A i#2302i 10/31/2020 3,122
Dracut Tennessee FT-A (#42076) 10/31/2020 20,000
Dracut Tennessee FT-A (#72694) 10/31/2029 30,000
Gulf (Zone-0 100 Leg) Tennessee FT-A (#8587) 10/31/2020 7,035
Gulf (Zone-1 100 Leg) Tennessee FT-A (#8587) 10/31/2020 523
Gulf (Zone-1 800 Leg) Tennessee FT-A (#8587) 10/31/2020 4,536
Gulf (Zone-1 500 Leg) Tennessee FT-A (#8587) 10/31/2020 9,502
Storage (Zone 4) Tennessee FT-A (#8587) 10/31/2020 3,811

Tennessee FT-A (#8587) 10/31/2020 25,407
Storage Tennessee FS-MA (#523) 10/31/2020 21,844

Tennessee FT-A (#632) 10/31/2020 15,265
Storage Honeoye SS-NY (#11234) 3/31/2020 1,957
Storage Dominion GSS (#300076) 3/31/2021 934
Storage National Fuel FSS (#002357) 3/31/2019 6,098

National Fuel FST (#N02358) 3/31/2019 6,098

Tennessee FT-A (#11234) 10/31/2020 9,039
LNG Daily Operational Capacity (Concord/Manchester/Tilton) 12,600

Propane Daily Deliverability (Amherst/Manchester/Nashua/Tilton 34,600
TOTAL DESIGN DAY RESOURCES 155,033

As illustrated in Table 3 above, EnergyNorth has firm transportation contracts on

Tennessee (106,833 Dth per day) and PNGTS (1,000 Dth per day) to provide a total daily

deliverability of 107,833 Dth per day to its city-gate stations from three natural gas supply

sources (Canadian supply, domestic U.S. supply, and underground storage in Pennsylvania

58

Please note that certain contracts are organized by path, with only the contract that ultimately delivers to
EnergyNorth included in the total resource calculation.
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and New York). In addition, the Company owns three LNG facilities in Concord,
Manchester, and Tilton with a combined daily operational vaporization and storage
capacity of approximately 12,600 Dth. Finally, there are three propane facilities located in
Manchester, Nashua, and Tilton that are directly connected to the Company’s distribution

t.° The propane facilities have

system, and a fourth “satellite” propane facility in Amhers
a combined vaporization rate of approximately 34,600 Dth per day and storage capacity of
approximately 108,397 Dth. In total, EnergyNorth has Design Day resources of

approximately 155,033 Dth per day.

B. Transportation Capacity

Please describe the existing pipeline delivery options to the EnergyNorth service
territory.

The TGP Concord Lateral, which was originally constructed in 1951, is the primary and,
for all intents and purposes, the only feed for the delivery of upstream gas supplies to the
EnergyNorth service territory. Approximately 99% of the pipeline deliveries (106,833 Dth
per day of the 107,833 Dth per day of total firm transportation contract MDQ) to the
EnergyNorth service territory are from the TGP Concord Lateral, while only 1% (1,000
Dth per day) of the pipeline deliveries are from PNGTS, which directly serves the city of
Berlin. With respect to the physical path of the TGP Concord Lateral, it originates near

Dracut, where Tennessee has interconnections with MNE-US and PNGTS, and traverses

59

The propane facility in Amherst is used solely for storage.
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north along Interstate 93 terminating near Concord, New Hampshire. Figure 24 is an

illustrative map of the TGP Concord Lateral.

Figure 24: Illustrative TGP Concord Lateral Map®

Please summarize the upstream resources in EnergyNorth’s existing supply portfolio.
Table 4 below is a summary of the Company’s existing firm transportation capacity (as

provided in Table 3 above) by upstream supply source.

60

Source: S&P Global Market Intelligence [modified by ScottMadden and EnergyNorth].
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Table 4: EnergyNorth Upstream Supply Sources

Contract MDQ % of Total

Gas Supply (Dth/day) Resources

Canadian Supply 8,122 8%
Dracut 50,000 46%
Long-line 21,596 20%
Storage 28,115 26%
Total Firm Transportaton 107,833  100%)|

As illustrated by Table 4, the combined long-line and storage resources provide 46% of the
total firm pipeline capacity, while the transportation contracts from Dracut also provide
46% of the pipeline capacity. The capacity contracts associated with Canadian supply

contribute the smallest percentage (i.e., 8%) of the pipeline capacity.

C. Supplemental Peaking Resources

Please summarize the existing LNG and propane resources of the Company.

EnergyNorth has three existing LNG facilities with a combined daily operational and
storage capacity of 12,600 Dth. The maximum daily design vaporization capacity of the
three LNG facilities is 22,800 Dth, which may be achieved if the Company refills the
storage tanks using additional LNG truck loads (i.e., the storage capacity of 12,600 Dth is
cycled). The propane facilities of the Company have a daily vaporization capability of
34,600 Dth with a storage volume of approximately 108,397 Dth. Table 5 below is a

summary of the LNG and propane facilities by location.
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Table 5: EnergyNorth Supplemental Peaking Resources®!

LNG or Design Storage

Location Propane Vaporization Capacity
Concord LNG 4,800 4,200
Manchester LNG 8,400 4,200
4

i e e

hst Propan N ) na 26,08

Manchester Propane 21,600 51,219
Nashua Propane 11,000 25,968

Tilton Proiane 2,000 5,122

Q. Please discuss the role of the LNG and propane facilities in meeting the Company’s

Design Day demand.

A. EnergyNorth’s existing LNG capacity is minimal. The combined daily operational

vaporization capacity of the three existing LNG facilities is approximately 12,600 Dth,
which represents only 8% of the Company’s total Design Day resources as shown in Table

6 below.

Table 6: EnergyNorth Design Day Resource Portfolio

Contract MDQ % of Total

Gas Supply (Dth/day) Resources
Canadian Supply 8,122 5%
Dracut 50,000 32%
Long-line 21,596 14%
Q

Propane Daily Deliverabilit 34,600 22%
TOTAL DESIGN DAY RESOURCES 155,033 100%

61 EnergyNorth’s share of the Amherst storage capacity is 26,088 Dth, which represents 50% of the total storage

capacity of 52,176 Dth.
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Finally, the deliverability of the propane facilities is a large component of EnergyNorth’s
Design Day resources, representing approximately 22% of the total Design Day
deliverability as shown in Table 6 above. As discussed in the Company’s recent regulatory
filings with the Commission (e.g., Docket Nos. DG 14-380 and DG 16-814), the
EnergyNorth propane facilities have been in service for over 50 years, and the injection of
propane into the Company’s distribution system may cause issues with certain customers’

high efficiency equipment.

D. Summary of Current Resource Portfolio

How does the Company’s existing Design Day resources compare to the projected
demand requirements?

As illustrated in Figure 25 and Table 7 below, the Company has a resource shortfall on
Design Day beginning in 2018/19 of 5,956 Dth. Excluding the daily deliverability of the
propane facilities of 34,600 Dth would increase the 2018/19 resource shortfall to 40,556
Dth. By the 2037/38 split-year, the resource shortfall on Design Day is approximately

75,000 Dth (or over 109,000 Dth excluding the propane facilities).
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Figure 25: EnergyNorth Design Day Demand and Resources®?

a2 As discussed previously, the 2017/18 Design Day resources include the contract with ENGIE for a

combination liquid/vapor service for up to 7,000 Dth per day, which terminates on March 31, 2018.
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