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Executive Summary
Background
The era of natural gas use in New Brunswick and Nova Scotia (hereinafter referred to as
Maritimes Canada) began on the last day of 1999 when Sable Offshore Energy Project (SOEP)
gas began flowing into the newly constructed Maritimes & Northeast Pipeline (M&NP). While
primarily developed to serve the pre-existing New England gas market, the development of
SOEP and M&NP also brought natural gas service and its associate economic benefits to
Maritimes Canada.
In 2009, Repsol and Irving Oil opened the Canaport LNG terminal to provide additional gas
supplies to M&NP and the New England market. The Canaport terminal, which can deliver a
maximum of 1.2 billion cubic feet per day (Bcfd), is connected to the U.S. portion of M&NP via
the Brunswick pipeline, but gas supplies from Canaport also can be delivered to Maritimes
Canada consumers either directly from the Brunswick pipeline or via backhaul on M&NP.
In 2011, Maritimes Canada gas consumption ranged from about 140 million cubic feet per day
(MMcfd) in the shoulder months to over 230 MMcfd during peak winter periods. The largest gas
consumers are Nova Scotia Power’s Tufts Cove generating station, Emera’s Bayside power
plant, and the Irving Oil’s Saint John refinery. There are also two local distribution companies in
Maritimes Canada, Enbridge in New Brunswick and Heritage in Nova Scotia. Other industrial
concerns also receive gas from M&NP.
Production from SOEP has declined, falling from initial flows of over 500 MMcfd in its early
years to less than 150 MMcfd. Including another 10 MMcfd of production from the on-shore
McCully field, total gas production in Maritimes Canada is about 160 MMcfd, which is below
current domestic consumption, requiring additional supplies to be sourced from outside the
provinces. During the winter of 2012/13, the balance of Maritimes Canada’s gas demand was
met with supplies from the Canaport terminal. The situation should improve in 2013 with the
anticipated startup the Deep Panuke offshore field production, which is expected to add another
300 MMcfd of gas supplies. However, production from Deep Panuke is forecast to decline
steeply, following the natural pattern of production from such new production reservoirs. As
Maritimes Canada demand grows, it is very possible that the provinces’ gas demand will exceed
domestic gas production regularly within the next ten years.
There are other onshore and offshore gas resources in Maritimes Canada, but there has been
little success in developing these resources due to the growth in U.S. shale gas production, and,
most importantly, growth in the Marcellus Shale. The rapid growth of shale gas production
helped dramatically reduce gas prices throughout North America making Maritimes Canadian
production less economic.
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New England, which is currently the largest market into which Maritimes Canada gas is sold, is
increasingly looking to the Marcellus Shale to fill its growing needs for natural gas. As
Maritimes Canada gas production continues to decline, it will need to seek gas supplies from
external sources, either LNG imports to Canaport or U.S. gas supplies delivered via M&NP.
The purpose of this study is to examine the implications of these trends.

Study Results
ICF used its Gas Market Model (GMM) to study the impacts of six market scenarios for
Maritimes Canada. A matrix of the three alternative supply scenarios and three demand
scenarios was developed in consultation with the Nova Scotia Department of Energy. Five
scenarios bracket the range of forecasts for gas demand growth and domestic production.
Figure ES-1 shows the matrix of cases examined. The alternative the scenarios are color
coded to indicate the implications: green indicates Maritimes Canada production is sufficient to
meet the projected demand, yellow indicates supplies from the United States are needed to
meet the projected demand. With the exception one scenario (S3/D1), all the other scenarios
included in this study examined cases in which Maritimes Canada will be depended on some
amount imported supplies (either north-bound flow on M&NP or LNG imports to Canaport) to
meet regional gas demand. Given that U.S. gas prices are generally below world LNG prices,
under current conditions acquiring incremental supplies from the U.S. offer the lower cost
option.
Figure ES-1 Maritimes Canada Natural Gas Market Scenarios
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Four of the scenarios show that new supply to meet growing Maritimes Canada demand will
have to come from external sources. These can be from the United States or, in the model,
Canaport. An interesting conclusion of the analysis is the intensive use of Canaport in winter to
meet both Canadian demand and U.S. demand. This happens because in all of the cases, gas
prices in New England are sufficiently high to attract LNG from Europe to New Brunswick. In
the summer, imports at Canaport cease. In the modeling of regional supply/demand dynamics,
Canaport acts somewhat like a storage facility might operate, if one is built in Nova Scotia as is
planned.
Given the need for external supply, ICF believes there is a strong argument for Maritimes
Canada consumers to contract for firm pipeline capacity on one of the proposed pipeline
expansions into New England that would allow shippers to buy gas at one of the Marcellus
basin hubs to an interconnection with M&NP. This would ensure a reliable source of gas as well
as avoid the price volatility in New England. One variation on this alternative would be to
purchase gas in Marcellus in the summer and use spare pipeline capacity under interruptible
tariffs to get the gas to M&NP. Shippers could store some of the gas in the proposed Alton
storage facility to withdraw in the winter.
The alternative to buying gas in the Marcellus (or some other upstream market) would be to
purchase gas in New England for delivery over M&NP. In this case, Maritimes Canada buyers
would compete against New England consumers for gas supply. New England prices can be
volatile, especially in winter, because pipeline capacity into New England is insufficient to supply
all of the distribution loads and power generation loads. During peak demand periods gas
prices in New England can reach US$30 per MMBtu, as seen in the winter of 2012/13. This
strategy would also rely on storage to supplement winter requirements.
At some point, the gas pipeline constraints into New England may be alleviated, which could
negate the swings in gas prices seen in today’s market. ICF believes this is unlikely for the near
future, and there is no guarantee that any pipeline capacity added would be available to
Maritimes Canada consumers if they do not contract for it. Based on the range of scenarios
examined in this study, and unless there is development of new domestic gas resources, ICF
believes Maritimes Canada consumers should consider contracting for between 100 and 600
MMcfd of firm pipeline capacity from the Marcellus, with the amount and timing of contracts
dependent on the consumers’ needs.
Contracting for capacity could be challenging. The pipeline expansions proposed for New
England will necessarily rely on New England shippers to support the bulk of the expansions.
The LDCs in New England appear to have sufficient capacity to meet their needs, so that new
firm shippers would be power generators. At present, power generators do not have a pricing
mechanism to recover firm pipeline costs over the term of typical pipeline contracts. Whether
these new shippers will be forthcoming is an open question. Maritimes Canada shippers
themselves are unlikely to be able support an entire pipeline expansion. In any case, the
expansion of pipelines into New England remains a fluid, developing situation.
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Another source of uncertainty is whether storage would be economic under the present and
future conditions. ICF’s analysis did not study the storage question directly; but the role of the
Canaport facility in all of the scenarios studied, suggests that a storage project or LNG terminal
can provide seasonal gas supply.
In each of the scenarios considered, M&NP was reversed to deliver the external gas supplies.
To accomplish this commercially, existing contract patterns and business patterns may need to
evolve to support the repurposing. Some construction of additional pipeline infrastructure may
be required to effect more long-term reversal of the pipeline. Under the Base Case, this would
be modest; under the high demand cases, expansion could be more significant.
ICF believes that capacity and operational constraints could become an issue on the Halifax
Lateral depending on future developments. These include the future of gas demand at Nova
Scotia Power’s Tufts Cove generating station; the size and operations of proposed CNG
facilities on the lateral; and the potential operating patterns of the Alton Gas Storage project,
scheduled for 2017. If all the projects proposed on the lateral materialize, and if Tufts Cove
continues to require gas even at a minimum level of use, there should be a need to increase
capacity on the lateral. M&NP can increase capacity by adding compression or additional pipe.
However, any increase in capacity would require shippers on the lateral first to secure primary
firm service from M&NP for both the existing capacity and new capacity. None of the present
shippers on the lateral has primary firm service.
The technological developments that have made possible large volumes of shale gas in North
America have created both benefits and challenges for Maritimes Canada. The shale supplies
have lowered prevailing natural gas prices relative to recent history. ICF believes gas prices will
remain in the $4 to $6 per MMBtu range and that this means economic gas supplies for
Maritimes Canada for the foreseeable future. These same developments, however, have
reduced the competitiveness of the Scotian Shelf resources, requiring additional external supply
to meet domestic requirements. Reversing M&NP to deliver gas into Maritimes Canada is
feasible and except for the high demand cases, probably low cost. But reversing M&NP is not
the issue; securing additional supplies into New England that can reach M&NP is the challenge.

The Future of Natural Gas Supply in Nova Scotia

Page 7

1 Introduction
The era of natural gas use in New Brunswick and Nova Scotia (hereinafter referred to as
Maritimes Canada) began on the last day of 1999 when Sable Offshore Energy Project (SOEP)
gas began flowing into the newly constructed Maritimes & Northeast Pipeline (M&NP). The
addition of SOEP supply was a major event in both Maritimes Canada and New England. In
Maritimes Canada natural gas offered an entirely new energy source as well as the many
economic benefits associated with a robust domestic offshore gas industry. For New England,
the arrival of the long promised Sable gas was to be a welcome addition to the region’s gas
supply portfolio, which was then dependent on gas from the Gulf Coast and even more distant
Alberta production.
The M&NP connected Sable production to Halifax, Saint John, and to a number of industrial
facilities along the way. This allowed the development of gas distribution systems in both cities,
the introduction of gas for power generation, and in other industrial process uses. The U.S.
portion of M&NP (referred to as M&NP-US, where the Canadian link is M&NP-CA) connected
with the Tennessee Gas Pipeline (TGP) at Dracut, Mass., near Boston from where gas could
flow into the highly interconnected North American gas pipeline grid. Subsequently, other
interconnections were made between M&NP-US with the Algonquin Gas Transmission (AGT)
system at Beverly, Mass., just north of Boston, and into the Portland Natural Gas Transmission
System (PNGTS) at Westbrook, Maine. M&NP therefore integrates Maritimes Canada to the
broader North American gas market.
Production from Sable Island has been declining for several years, falling from an average of
about 550 MMcfd in 2001 to current levels of about 150-200 MMcfd. Deep Panuke is expected
to begin production later this year, after a number of delays, and is expected to provide about
300 MMcfd of additional supply initially and then decline also.
At the low prices that currently prevail, increased investment in Atlantic production may not be
warranted and thus the expected continued decline in available supply. In particular, production
from the Marcellus formation in Pennsylvania, and which extends throughout the Appalachian
region, has proved to be amazingly prolific. ICF estimates that there are over 1,000 Tcf of gas
reserves in the eastern United States (including both Marcellus and Utica formations); current
production from Marcellus wells is well over 8 Bcf per day (Bcfd). This has had a major effect
on gas prices, where over the last year, prices have been between $3 and $4 per MMBtu,
compared to prices averaging over twice that in recent years. Underlying the economics of
offshore production is the ability to sell sufficient quantities of gas into the U.S. market that
support the investment in production and pipeline capacity.
With these developments, the purpose of this study is to consider the alternative supply options
available to Maritimes Canada over the long term, focusing specifically on issues surrounding
the potential need to reverse M&NP and the implications for supply, transportation tolls
generally and operations specifically on the Halifax lateral.
The Future of Natural Gas Supply in Nova Scotia
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The remainder of ICF’s report is divided into five chapters:
Chapter 2 presents the overall setting or natural gas landscape. It describes the gas
market in Maritimes Canada, the infrastructure, supply outlook, demand outlook, and
relevant operational issues.
Chapter 3 presents ICF’s forecast of market developments in North America and the
Northeast, including Maritimes Canada. This forecast is based on ICF’s Gas Market
Model (GMM). This chapter presents the ICF Base Case and the alternative scenarios
proposed by the Department of Energy. A major issue concerns where gas will come
from to replace declining production from Sable.
Chapter 4 addresses the pipeline capacity additions required to implement any
significant delivery of supply from the United States into Canada over M&NP, including
capacity additions in New England. This chapter also discusses the tolling issues raised
by reversing M&NP.
Chapter 5 addresses specific issues around the Halifax Lateral and particularly the
implications of additional demand on the lateral where the major users are Heritage Gas
and Nova Scotia Power Inc.’s (NSPI) Tufts Cove power plant.
Chapter 6 presents ICF’s observations and conclusions.
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2 Overview of the Nova Scotia and Maritimes Canada Gas
Market
This chapter describes the “natural gas landscape” for Nova Scotia and Maritimes Canada. We
do this in three parts. First is a description of the pipeline infrastructure. Second is a
description of the gas market in Maritimes Canada and the forces that drive gas prices in the
region. The third is a discussion of the sources of gas supply within Maritimes Canada.

2.1 Pipeline Infrastructure
M&N Pipeline Canada and US Portions
Maritimes & Northeast Pipeline (M&NP), owned jointly by Spectra Energy (78%), Emera Inc.
(13%) and ExxonMobil (9%), is a 1,101-kilometer (km) mainline transmission pipeline built to
transport natural gas from developments offshore Nova Scotia to markets in the Northeastern
United States and Maritimes Canada.1
The pipeline operates as two units. The M&NP Canada (M&NP-CA, see Figure 2-1) portion
begins at the Sable Island Offshore Energy Project (SOEP) where it comes onshore near
Goldboro, NS and runs through north central Nova Scotia into New Brunswick near Amherst
and then through southern New Brunswick to enter Maine near St. Stephen, NB and Baileyville,
Maine. Here it connects to M&NP United States (M&NP-US, see Figure 2-2). The Canadian
portion entered service in 1999 and has a capacity of approximately 600 million cubic feet per
day (MMcfd). M&NP-CA contains lateral pipes that deliver to Halifax and Point Tupper in Nova
Scotia, and Moncton and Saint John in New Brunswick. It also has a supply lateral coming from
the McCully Gas Field, a gas production field operated by Corridor Resources.
Capacity on the M&NP-CA portion is largely held by the producers from SOEP. At present the
major holder is ExxonMobil, with other shares of the pipeline capacity held by Shell Canada,
Irving Oil, JD Irving, Emera and others with much smaller capacity commitments. Many of the
capacity commitments on the pipeline have expired or will expire within 3 years. As a condition
of financing, ExxonMobil had a “back-stop” agreement with the pipeline to support it with
capacity payments as the contracts expire. This backstop terminates in 2019.
Besides SOEP and Corridor Resources, the other source of gas supply in Maritimes Canada is
the Canaport LNG terminal and regasification facility that Repsol and Irving Oil opened near
Saint John in mid-2009. Repsol owns 75% of the terminal. The facility has tank storage
capacity of about 480,000 cubic meters (m3) of LNG (approximately 10 billion cubic feet (Bcf) of
pipeline gas equivalent) and a regasification and send-out capability of about 1.2 billion cubic
feet per day (Bcfd). Recently Canaport has begun to operate more as a winter supplemental
1

For percent ownership, see:
http://www.spectraenergy.com/Operations/US-Natural-Gas-Pipelines/Maritimes-Northeast-Pipeline/
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supply facility, with minimal flows during non-winter months, and large output during the winter
peak pricing periods.
Canaport is connected to M&NP-US at Baileyville over the Emera-owned Brunswick Pipeline.
The Brunswick Pipeline’s sole shipper is Repsol. The pipeline is 145 km long and has a rated
capacity of 850 MMcfd. Canaport has no direct connection with Maritimes Canadian gas market
other than through M&NP-US. For LNG to reach Canadian consumers it first flows from the
Brunswick Pipeline to M&NP-US at Baileyville, then into M&NP-CA.
M&NP-US also was built in 1999 with initial capacity of 400 MMcfd, but was expanded in 2009
to current throughput capacity around 860 MMcfd. The pipeline runs through Maine and New
Hampshire to deliver to Tennessee Gas Pipeline (TGP) at Dracut, Massachusetts and
Algonquin Gas Transmission (AGT) at Beverly/Essex Salem, Massachusetts. M&NP-US serves
a number of customers in Maine and New Hampshire, but its principal market is in
Massachusetts. At Westbrook, Maine, the Portland Natural Gas Transmission System
(PNGTS) interconnects with M&NP-US and the two pipelines share pipe for the lower segment
between Portland, Maine and Dracut. Repsol holds the majority of the contracted capacity on
the M&N US pipeline (about 700 MMcfd).
Figure 2-1 Maritimes and Northeast Pipeline Canada

At present there is no underground storage facility in Maritimes Canada. AltaGas Ltd. and
Veresen Inc. are developing the Alton Natural Gas Storage project in Nova Scotia along the
Halifax Lateral. The facility would be based in underground salt caverns. It will have an initial
The Future of Natural Gas Supply in Nova Scotia
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storage capacity of 4-6 Bcf with the capability to expand to 20+Bcf. At the larger size, the
facility could provide underground storage services to both Maritimes Canada and New
England.
Figure 2-2 Maritimes and Northeast Pipeline United States

New England Pipeline Infrastructure
M&NP was constructed primarily to serve the gas market in New England since there was no
gas market in Maritimes Canada at the time. For purposes of understanding the future of gas
supply for Maritimes Canada, it is important to understand the gas pipeline infrastructure in New
England as well. Figure 2-3 shows the New England transmission network along with M&NP.
The Future of Natural Gas Supply in Nova Scotia
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Figure 2-3 New England Natural Gas Supply Network

Five interstate natural gas transmission pipelines (including M&NP), supply natural gas to New
England from outside the region. In addition, one intraregional gas transmission pipeline
provides high pressure gas transmission to several New England states.
The AGT receives most of its gas supply from Texas Eastern Transmission (TETCo) in
New Jersey and then delivers gas into Connecticut, Rhode Island, and Massachusetts.
AGT has interconnections with Iroquois Gas Transmission System (IGTS) at Brookfield,
Connecticut, with Tennessee Gas Pipeline (TGP) also at separate connections in
Connecticut and Massachusetts, and with M&NP-US at the north end of its system at
Beverly, Massachusetts (via AGT’s “Hub Line” extension). Total capacity into New
England on the AGT system is about 1.09 Bcfd. The AGT also has interconnections
with Distrigas of Massachusetts (DOMAC) LNG import facility (located in Everett,
Massachusetts) and the offshore LNG buoys of Excelerate and Neptune. The
interconnection with TETCo provides AGT with access to Marcellus gas production.
Major shippers on AGT are local distribution companies (LDCs), power plants, and
marketers.
The Future of Natural Gas Supply in Nova Scotia
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Iroquois Gas Transmission System (IGTS) receives gas at the border of New York and
Quebec at Waddington, New York and delivers gas into New York State and New
England. At Wright, New York, IGTS interconnects with TGP, which also takes gas into
New England. The IGTS also interconnects with AGT at Brookfield and at Shelton,
Connecticut. IGTS delivers gas directly to regional LDCs and gas-fired power plants in
Connecticut before it enters Long Island Sound to make deliveries into both Long Island
and New York City. The IGTS has a total capacity of about 1.2 Bcfd, but directly
provides only about 370 MMcfd into New England, with the rest of that transportation
dedicated to New York shippers.
TGP crosses into New England at two points. The northern main line (Line 200) enters
Massachusetts from New York just east of the Wright, NY interconnection with IGTS.
TGP can deliver and receive gas at Wright with IGTS. The southern line (Line 300)
enters Connecticut from New York, interconnects with the AGT and then with TGP’s
main line in Massachusetts. Historically TGP has brought gas from the Gulf Coast,
Midwest and Canada into the New England market. TGP is a major supplier to the
Boston market as well as New Hampshire, and western Massachusetts. The capacity
into New England is approximately 1.26 Bcfd. The major shippers on the pipeline are
LDCs in Massachusetts and Connecticut.
PNGTS receives gas at the New Hampshire/Quebec border at Pittsburg, New
Hampshire, crosses into Maine, delivering gas to industrial customers, and ties into
M&NP-US at Westbrook, Maine. From that point south to Dracut, M&NP-US and
PNGTS operate joint facilities. PNGTS has a capacity of 292 MMcfd. The shipper
contracts on the system, however, total only about 158 MMcfd.
Three market hubs, defined by these pipelines, represent the pricing of gas in New England and
by extension, the pricing in Maritimes Canada: TGP-Zone 6 (between the Wright compressor
station in New York and Boston); AGT-City Gates, the entire AGT system in New England north
of Brookfield; and Dracut, where TGP connects with M&NP-US. Of these, Dracut is the least
liquid and in fact the trading publications have recorded many days with no transactions
consummated at the location. AGT City-Gates and TGP-Zone 6 trade both monthly gas
contracts and daily gas contracts.
With the massive growth in gas production in Pennsylvania from the Marcellus formations,
approximately 40 potential pipeline expansion projects have been proposed through the greater
Northeastern United States. Four of these projects could have a direct impact on New
England’s gas supplies: AGT’s Algonquin Incremental Market (AIM) project, TGP’s Northeast
Supply Diversification (NSD) project, TGP Bullet Line, and PNGTS’s proposed capacity
expansion.
The AGT AIM expansion project proposes to add capacity through adding compression and
appears to be intended to facilitate the delivery of Marcellus Shale gas into New England. AIM’s
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final capacity has not been announced, but ICF has estimated it will be between 200 MMcfd and
500 MMcfd.
The second expansion for New England is on TGP’s northern line (Line 200) that enters
Massachusetts from New York. This expansion is designed also to move growing Marcellus
production into TGP’s downstream markets. Of the total 250 MMcfd of incremental capacity
added by this project for both New York and New England markets, ICF has estimated that 125
MMcfd would come to New England. TGP’s Bullet Line project is more ambitious and is aimed
at the New England and Maritimes Canada. It would involve either a new pipe or looping of
existing pipe into Dracut. Total potential capacity of the Bullet Line project is about 1.2 Bcfd.
Finally PNGTS has announced an open season to make available spare capacity and possibly
some expanded capacity on its pipeline. It would provide gas directly into M&NP-US at
Westbrook.
There are no underground storage projects in New England; this is due to the geology of the
northeast where there are no depleted reservoirs or salt formations suitable for storage
development. Supplemental winter supply in New England is available through small scale LNG
liquefaction/regasification facilities operated by local distribution companies and the larger
Distrigas LNG terminal in Boston Harbor. Many of the local LNG facilities rely on LNG trucked
from Distrigas.

2.2 Natural Gas Market
Consumption Patterns in Maritimes Canada
The scale of the pipeline infrastructure and offshore production in Maritimes Canada has always
presupposed sales into the Northeastern United States. However, with the access to gas that
these facilities present, a gas market in Maritimes Canada has grown from virtually nothing in
1999 to a market of about around 70 million GJ per year or almost 200 MMcfd. Table 2-1
shows Maritimes Canada’s annual consumption from 2002 to 2012.
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Table 2-1 Maritimes Canada Gas Consumption (2002-2012)
Year
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

Consumption
(GJ)
37,942,583
25,141,612
26,027,745
28,417,617
35,245,825
40,896,358
46,930,498
55,764,971
66,022,626
71,446,831
68,483,536

Source: Statistics Canada

The market is heavily dominated by three end users: Nova Scotia Power Inc. (NSPI) Tufts
Cove generating station, Emera’s Bayside power plant (formerly New Brunswick Power), and
Irving Oil’s refinery in Saint John which also has a gas-fired cogeneration power plant on site.
Other smaller uses are the two local distribution companies in Maritimes Canada, Enbridge in
New Brunswick and Heritage in Nova Scotia. Enbridge serves primarily commercial, residential,
and small industrial users Saint John, Fredericton and Moncton. Heritage has a similar load
profile, serving primarily the Halifax/Dartmouth metropolitan area but also other areas as well.
The larger users on these systems tend to be hospitals and universities. In addition there have
been a number of direct industrial gas customers served off of the M&NP-CA pipeline, including
several pulp and paper mills.
Total gas consumption in 2012 in Maritimes Canada was 68.4 million GJ (~63 Bcf). The local
distribution companies accounted for just over 11 million GJ (~10 Bcf) or one-sixth of the total.
The forecast is for modest growth for the local distribution loads. ICF does not have a forecast
for the Irving, Emera, and NSPI plants.
Figure 2-4 presents monthly average daily consumption in Maritimes Canada. This figure
illustrates two facets of gas demand in Maritimes Canada. First is the growth since 2002. More
striking is the volatility of demand, which is due largely to the buying patterns of the largest
users on the system, the power plants and refinery. At these facilities, the main drivers of gas
use are market prices for gas and other fuels and power demand. By contrast, the LDCs’ gas
demand is largely determined by weather. These large users easily dominate the market in
Maritimes Canada and flows on M&NP-CA. (Note: the large drops in consumption in 2009 and
later years can be attributred also to shut-downs at SOEP.)
The Future of Natural Gas Supply in Nova Scotia
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Gas prices can be volatile. This volatility, combined with the lower overall gas price
experienced in 2011-2012, also contributed the large swings in monthly gas consumption shown
in Figure 2-4.
Figure 2-4 Maritimes Canada Monthly Gas Consumption, MMcfd

Source: Statistics Canada

Market Dynamics
Until recently, gas consumed in Maritimes Canada has come from primarily from SEOP
production, supplemented by on-shore production in New Brunswick (see Figure 2-1). The
major market for Canadian gas and for which M&NP was constructed has been the
Northeastern United States, primarily New England. As such, gas prices in Maritimes Canada
are determined largely by gas prices in New England.
Natural gas prices in North America are set by the so-called gas-on-gas competition where gas
prices are determined by the forces of supply and demand across a large, highly interconnected
(via pipelines) gas market. Gas-on-gas competition manifests itself with trading (buying and
selling gas) at market centers or trading “hubs” where buyers and sellers conduct transactions.
There are a number of types of transactions in or around these hubs. At the core are armslength transactions for fixed volumes of gas. Most often, these transactions are for a single day
of gas supply, with the trade occurring on the day before the gas is delivered. There are also
monthly transactions where a daily volume of gas is bought or sold for delivery on every day in
the following month.
Hubs are often located near concentrations of supply (or storage), interconnections between
pipelines, and in proximity to large end-use markets. Prices at these hubs reflect local and
regional supply/demand balances, which are influenced by pipeline capacity to and from these
The Future of Natural Gas Supply in Nova Scotia
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locations. Henry Hub in Louisiana is a national marker for natural gas prices due to its location
in the historically prolific Gulf Coast gas production region as well as its designation by the New
York Mercantile Exchange (NYMEX) as the delivery point for gas futures contracts.
Nevertheless, there are over 100 market hubs where prices are reported in trade publications
and where trading takes place.
One of the hubs with price reporting nearest and most relevant to Maritimes Canada is at
Dracut, Mass., where M&NP-US meets the TGP, near Boston. Other relevant hubs are TGPZone 6 (an interior New England hub) and AGT City Gates (a coastal New England hub). Many
of the gas supply contracts in Maritimes Canada are set in reference to one or more of these
hubs. Typically this involved a “netback” pricing approach where, producers in Maritimes
Canada were willing to sell gas to customers in Maritimes Canada at a price that reflected the
price of the gas in New England less the costs of shipping the gas to New England (i.e., the
netback). Another way of presenting this pricing structure is that buyers in Maritimes Canada
compete for supply with buyers in New England. Producers are willing to sell to buyers in
Maritimes Canada at the a price that is equivalent to the price in New England minus the costs
of transportation if by selling in Canada the producer can avoid having to transport the gas to
New England.
A number of factors have combined to alter this historical dynamic. First is the continued decline
of production from Sable has resulted in the need to supplement gas supply from sources in the
United States; that is, buy gas in New England and ship it to Maritimes Canada. As this pattern
becomes more pronounced, gas pricing in Maritimes Canada will change from a “netback”
calculation to a New England price plus transportation to Maritimes Canada. In some cases this
transition has already begun. Another factor is that lower gas prices in New England due to
more domestic gas supply being available has contributed to the decline in Maritimes Canada
production, which has difficulty competing against shale supply.
An interesting dynamic has evolved with respect to flows on M&NP, Canaport, and gas supply
in Maritimes Canada. There have been times when SOEP has ceased to produce. To some
extent, this has resulted in gas being supplied by line-pack (i.e., the compressed gas that is
effectively stored in the pipeline itself) but it has also resulted in flows northward from M&NP-US
into Canada. Figure 2-5 shows net flows at Baileyville. Where these are negative, gas to meet
Maritimes demand is coming from the United States. In particular, note the period during a
Sable planned outage in June 2011 when flows into Canada reached about 150,000 MMBtu/d
(~146 MMcfd). 2 At the same time, flows from Brunswick pipeline into M&NP-US pipeline were
435,000 MMBtu/d (~422 MMcfd) at one point during this Sable outage, implying that some LNG
is reaching Maritimes Canada.

2

The chart is in decatherms (dth) which is the same as MMBtu.
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Figure 2-5 Recent Reverse Flows on M&NP
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2.3 Gas Supply
Sable Offshore Energy Project
The Sable Offshore Energy Project (SOEP) came on-stream in late. The project is based on five
offshore platforms close to Sable Island, which is situated around 180km southeast of Nova
Scotia. The six fields, discovered in the 1970s, are Venture, South Venture, Thebaud, North
Triumph, Glenelg and Alma. Together, these fields contain an originally estimated 3 Tcf of
recoverable gas reserves. In addition 74.8 million barrels of condensate gas from nearby fields
undergo preliminary processing before being sent to the Thebaud Central Processing Facility
platform, from where it is transported via a 200km subsea pipeline to the Goldboro onshore gas
processing plant (refer to Figure 2-1). Gas processed at Goldboro is then fed into the M&NPCA. Natural gas liquids (NGLs) are transported north by pipeline to a 20,000 barrel per day
(bpd) fractionation plant at Point Tupper (See Figure 2-6).
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Figure 2-6 SOEP Project

Source: National Energy Board, Canada

ExxonMobil has a 50.8% stake in SOEP, while 9% is held by ExxonMobil subsidiary Imperial
Oil. The other partners in the project are Shell Canada Ltd. (31.3%), Canadian Energy Trust
Pengrowth (8.4%) and Canada's Mosbacher Operating with the remaining 0.5%.
Production began in December 31, 1999 with a total project life expectancy of about 25 years.
New discoveries could extend that project life. Historic production is shown in Figure 2-7.
Marketable gas production from SOEP peaked at 570 MMcfd in December 2001. Cumulative
production through August, 2012 was 1,832 Bcf. Current remaining reserves are about 500
Bcf.3 The project has seen declining production and low gas prices. The current marketable
gas production from SOEP is less than 150 MMcfd.

3

CERI, November, 2011 Report, http://s3.amazonaws.com/zanran_storage/www.ceri.ca/ContentPages/2535173201.pdf
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Figure 2-7 SOEP Monthly Marketable Gas Production, MMcfd

Source: National Energy Board, Canada

In 2010, ExxonMobil announced that it would not engage in more drilling to extend the life the
Sable Project.4 Production is currently expected to continue for a few more years before
abandonment in 2018 or 2019.
Current literature indicates that there are a number of small mapped gas accumulations in the
vicinity of SOEP. ExxonMobil was looking at several dozen such potential fields, but all were
apparently too small to be economic. Should the existing facilities be abandoned, it is highly
unlikely that these accumulations would ever be developed as a stand-alone project.
Figure 2-8 presents data on ultimate recovery by field. The source of this information was the
original development plan. More recent estimates are not available. The ultimate recovery of
the six fields was estimated to be 3,188 Bcf of gas and 75 MMB of condensate.

4

http://www.sqwalk.com/q/future-sable-gas-dims
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Figure 2-8 Original Estimates of SOEP Ultimate Recovery by Field
Source: Development Plan
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Deep Panuke
Encana Corporation discovered the Deep Panuke field in 1998. The current field development
plan was approved in 2007. The field is located on the shelf in about 44 meters of water and is
relatively close to the SOEP project. The reservoir produces sour gas (0.18% hydrogen sulfide)
with no liquids. Production has been expected to start at several points in the past and most
recently was expected to begin in late 2012. However, this date also has been pushed with the
latest announced production start set for some time in August 2013.5
Natural gas from Deep Panuke will be processed offshore and transported, via subsea pipeline,
to Goldboro, and into M&NP-CA as shown in in Figure 2-9. The design capacity of the current
project is 300 MMcfd. With estimated recoverable sales gas of 632 Bcf, Encana expects the
project to continue for about 13 years.

5

The Herald Business, “Deep Panuke Set to Start in Six Months,” Feb. 14, 2013. http://thechronicleherald.ca/business/692651deep-panuke-set-to-start-in-six-months
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Figure 2-9 Deep Panuke Field

Source: Encana development application

Other Offshore Resources
To date no commercial discoveries have been made since the discovery of Deep Panuke
almost 15 years ago. Significant oil potential may be present in deep-water areas. Shell
Canada recently put forth a one billion dollar commitment for deep-water oil exploration to the
south of current developments over a period of six years.6
A discovery was made by Shell in 1972 on the shelf approximately 50 km from Theabaud Field
and is called the Eagle gas discovery. It is currently undeveloped. The economics were
evaluated in a 2008 report by Indeva.7 Water depth is approximately 50 meters and reservoir
depth is approximately 5,300 feet. In this field, the reservoir was a low permeability chalk unit,
which it was determined negatively impacted its economics and increased the risk for a
development decision.
Onshore Gas Potential of Nova Scotia and New Brunswick
The onshore areas of Nova Scotia and New Brunswick have unconventional gas potential in the
form of conventional gas, shale gas, “tight” gas, and coalbed methane. (Tight gas referes to
gas locked in dense low permeable rock, requiring fracturing to get it to flow.) Currently there is
some conventional gas sand production in McCully Field in New Brunswick but no commercial
6

http://www.epmag.com/item/Deepwater-oil-potential-puts-offshore-Nova-Scotia-radar_106258
Economics of Eagle Discovery
http://www.callforbids.cnsopb.ns.ca/2007/01/pdf/Call_for_Bids_NS071_Parcel_2_Economic_Report.pdf
7
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shale gas or coalbed methane production. Figure 2-10 shows the locations of McCully Field
and shale gas area in New Brunswick. The McCully Field is a producing field operated by
Corridor Resources in New Brunswick. Another development not producing gas has been
operated by Elmworth Energy/Triangle Petroleum in Nova Scotia. Activity in this field appears
to have ceased.
Figure 2-10 McCully Field Area of New Brunswick and MNE Pipeline

Source: Corridor Resources

The McCully natural gas field near Sussex, New Brunswick, was discovered in September 2000
with estimated recoverable reserves of 121.4 Bcf.8 Corridor Resources in partnership with
Potash Corporation of Saskatchewan started production in April 2003 to produce about 2 MMcfd
the potash mill demand. Major development of the field began in June 2007 after the
construction of a gas processing plant and a 50 km pipeline lateral connecting the McCully field
M&NP-CA.
Historical production data for McCully field is shown in Figure 2-11. The field was producing at
an average of less than 30 MMcfd in 2007 and it was in a declining trend ever since. Current
marketable gas production is about 10 MMcfd and is expected to continue to decline as the
company is actively shutting-in production due to lower gas prices in the Northeast.

8

CERI, November, 2011 Report, http://s3.amazonaws.com/zanran_storage/www.ceri.ca/ContentPages/2535173201.pdf
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Figure 2-11 McCully Field Monthly Marketable Gas Production, MMcfd

Source: National Energy Board, Canada

McCully field is produced from a tight gas formation in the Moncton Basin. There appear to
have been no major developments with expanding tight or conventional gas production in the
area in recent years.
Shale Gas Potential
Corridor has been testing the Frederick Brook Shale in McCully Field since 2006. Eleven wells
had been drilled as of 2012 including two horizontal tests.9 One vertical well has been
producing at the low rate of 200 Mcfd since 2008. The wells have been drilled to about 12,000
feet. Fractured, slightly overpressured shale formation was found with excellent gas shows.
Total organic content is said to be 1 to 2% (slightly low) and thermal maturity is said to be 1.5 to
2.5 (dry gas window). Gross thickness is 3,000 feet. However, neither of the horizontal wells
established production.
GLJ Petroleum Consultants in 2009 assessed 67 Tcf of gas in place in the Frederick Brook.
Gas content was assessed at 625 Bcf per square mile.10 ICF assessed the Frederick Brook
Shale as having about 50 Tcf of “unrisked” gas in place over an area of 120 square miles.
Determination of recoverable resources remains very uncertain due to the lack of well
production information in any part of the play.
Elmworth Energy (a subsidiary of Triangle Petroleum) has been exploring Frederick Brook shale
gas potential in Nova Scotia, and has drilled several tests in the Windsor Block (shown in tan in

9

Macquarie investor report on Corridor Resources, July, 2012
Macquarie investor report on Corridor Resources, July, 2012

10
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Figure 2-12) with no commercial success. Initial drilling was in 2007. The firm has a 10 year
production lease to develop the resource.
Figure 2-12 Lease Concessions in Nova Scotia Including CBM Areas in Diagonal Patterns

Source: Nova Scotia Department of Energy

In April 2012 Nova Scotia government implemented a pause in drilling using hydraulic fracturing
(i.e., “fracking”) through the summer of 2014 pending additional studies of the potential
impacts.11 New Brunswick in 2012 issued a 5-year license to Windsor Energy to explore and
drill in shale settings.12
Coalbed Methane Potential
Some areas of Nova Scotia that were once mined for coal are now of interest for coalbed
methane potential. There are several lease concessions for coalbed methane in Nova Scotia.
These are shown in Figure 2-12 with a diagonal pattern. Operators include East Coast Energy
in the Stellarton area, Donkin Tenements in the Sydney Basin/Cape Breton area, and Stealth
Ventures in the Springhill area. No commercial CBM production has been established but
operators report potentially commercial levels of gas in place. Stealth Ventures hired Sproule
Consultants to estimate their coalbed methane resources and the recoverable resource in their
lease areas was estimated at 1.6 Tcf.13 From this estimate it is likely that Nova Scotia has
several Tcf of CBM potential.
Summary of Supply
Table 2-2 summarizes the current ICF assessment of discovered and undiscovered gas
resources in Nova Scotia and New Brunswick. The upper portion of the table shows discovered
11

http://metronews.ca/news/halifax/106301/fracking-on-hold-for-two-years-in-nova-scotia/
http://www.cbc.ca/news/canada/new-brunswick/story/2012/04/17/nb-windsor-energy-lease-gas.html
13
Nova Scotia 2009 onshore prospect profile.
12
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resources and the lower portion of the table shows undiscovered resources. Remaining
discovered resources total 1,749 bcf and include the remaining reserves at SOEP, Panuke, the
Eagle discovery, and McCully field in New Brunswick.
Undiscovered resources include shale gas, coalbed methane, and offshore conventional gas.
The Frederick Brook shale has 67 Tcf of total resource and is assessed at 1.3 Tcf of recovery
assuming current technology. Should the operators establish commerciality in the play, the ICF
assessment would likely increase substantially. Coalbed methane recovery has been assessed
at approximately 3.9 Tcf. This assessment was based upon older public domain assessments
as reviewed in the 2003 U.S. National Petroleum Council North American gas study. We have
included 650 Bcf of “other shale” to capture the shale potential other than the Frederick Brook
formation.
For the offshore, ICF reviewed the Nova Scotia Play Fairway Analysis, which was a highly
detailed recent evaluation of offshore potential funded by Nova Scotia. This study concluded
that there is 120 Tcf of undiscovered gas in place in the Nova Scotia offshore, much of which is
in the deepwater. ICF assumed a recovery factor of 60 percent for a recoverable resource of 72
Tcf.
Table 2-2 ICF Base Case Gas Resources
Discovered Initial Recoverable Resource, Bcf
Initial
ICF
Recoverable
Initial
Public Data
Recoverable

ICF
Remaining
Recoverable

SOEP

Nova Scotia

Offshore

3,188

2,250

500

Deep Panuke

Nova Scotia

Offshore

892

690

690

Eagle Gas

Nova Scotia

Offshore

488

488

488

New Brunswick
Total discovered

Onshore, Tight

121
4,689

121
3,549

71
1,749

Gas in Place
Public Data

ICF
Gas in Place

ICF
Recoverable

67,000

67,000

1,300

Onshore CBM

9,750

3,900

Onshore Shale

3,250

650

N.S. Sub Total

13,000

4,550

120,000

120,000

72,000

187,000

200,000

77,850

McCully

Undiscovered Resource Potential, Bcf

Frederic Brook
Shale
Coalbed
Methane+
Other NS Shale

New Brunswick

Nova Scotia

Offshore
(primarily
deepwater)

Onshore, Shale

Offshore
Total undiscovered
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3 Natural Gas Market Outlook and Scenarios
This section is divided into three parts. The first part is a review of ICF’s Base Case outlook for
the North American natural gas market, with particular emphasis on the Maritimes Canada
market. The second part is a discussion of the alternative scenarios for Maritimes Canada gas
supply and demand their potential impacts on the market. The third part is a discussion of the
policy implications of these same scenario results.

3.1 Natural Gas Market Outlook
The North American market has undergone a dramatic change in the past 10 years as the shale
revolution swept North America, increasing supply dramatically. As the result of increasing
shale gas production, slow economic growth, and record-warm winter weather in 2011-12, gas
prices fell dramatically in 2012. However, a slowdown in gas-directed drilling and a
strengthening of demand has caused gas prices to firm in recent months. In this section of the
report we will discuss the ICF Base Case, which represents ICF’s projection for the North
American gas market, with emphasis on the Maritimes Canada market. This discussion is
divided into four parts: demand trends, production trends, changes in inter-regional pipeline
flows, and changes in gas prices and basis. A more detailed discussion of each of the natural
gas supply and demand scenarios for Maritimes Canada is in Section 3.2.
Natural Gas Demand Trends
ICF’s current natural gas market projection forecasts total U.S. and Canadian gas demand to
increase from about 29 Tcf in 2012 to over 40 Tcf by 2035, an average growth rate of 1.5
percent per year (Figure 3-1). Nearly half of the incremental growth in gas use, or about 5 Tcf,
is projected to occur in the power generation sector.
While electricity demand growth is expected to be slower in the next twenty years that it was in
past decades, most of the incremental growth in electricity demand over the next twenty years is
likely to be met with gas-fired generation. Additionally, environmental regulations in the U.S.
and Canadian plans to phase out coal-fired generation will create additional growth in gas-fired
electricity generation through 2020. Also, ICF’s Base Case assumes U.S. nuclear units will be
retired as they reach 60 years of operation; this assumption drives additional growth in gas-fired
generation after 2030.
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Figure 3-1 U.S. and Canada Natural Gas Demand by Sector, Tcf per Year

Source: ICF Base Case

As natural gas prices stabilize, there has been a growing interest among North American
industries to take advantage of low priced natural gas. Significant interests in oil-to-gas
conversions, LNG exports, gas-to-liquids (GTL) facilities, and other petrochemical gas uses
have emerged. While demand growth in the residential and commercial sectors has been low in
general, oil-to-gas conversions in the Northeast U.S. and Maritimes Canada are expected to
create higher rates of demand growth in these regions. Relatively low North American gas
prices are encouraging the development of LNG export terminals to ship gas to European and
Asian markets. ICF anticipates that LNG export facilities will be developed on the U.S. Gulf
Coast and British Columbia, and that exports will total 6 Bcfd (2 Bcfd from British Columbia and
4 Bcfd from the Gulf Coast) by 2022.
In Canada, natural gas demand increased in 2011 and 2012, as the economy began to rebound
from the recession (Figure 3-2). As the economy continues to recover, Canada will likely see
strong gas demand growth, led by the strength of power sector and gas use for oil sands
development in Alberta. By 2035, ICF projects that Canadian domestic gas consumption will
increase to 5.5 Tcf per year.
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Figure 3-2 Natural Gas Consumption by Region, Tcf per year14

Source: ICF Base Case

ICF’s Base Case projects Maritimes Canada gas consumption will increase modestly to about
70 Bcf per year by 2020 (Figure 3-3). Gas consumption in Maritimes Canada is far less
seasonal that other northeastern markets such as New England and Ontario. This is because
residential and commercial gas consumption is a relative small portion of the total consumption
in Maritimes Canada, and consumption in these sectors tends to have greater seasonal
fluctuations than power or industrial sector gas consumption. Out of the approximately 200
MMcfd of gas consumption in Maritimes Canada, only about 30 MMcfd (based on the 20112012 gas year) is accounted for by the two local distribution companies in Maritimes Canada,
Heritage in Nova Scotia and Enbridge in New Brunswick. These companies serve residential
and commercial customers primarily and hospitals and universities, with some small industrial
uses. The major users of gas are Nova Scotia Power’s Tufts Cove 500 MW power plant,
Emera’s Bayside 260 MW power plant in New Brunswick, and Irving Oil’s Saint John Refinery,
which also has a 90 MW gas-fired cogeneration power plant on site.
In the ICF Base Case, projected seasonal gas consumption in Maritimes Canada varies from a
high of 240 MMcfd in the winter months to a low of 170 MMcfd in the summer months (Figure
14

The values shown on the regional natural gas consumption chart exclude LNG export volumes.
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3-4). Alternate scenarios for Maritimes Canada gas consumption are discussed below in
Section 3.2.
Figure 3-3 Maritimes Canada Natural Gas Consumption in the ICF Base Case
(Bcf per year)

Sources: Statistics Canada (historical), ICF Base Case (projected)

Figure 3-4 Maritimes Canada Monthly Gas Consumption, Average MMcfd

Sources: Statistics Canada (for 2010 data), ICF Base Case (for 2020 data)

Natural Gas Production Trends
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Over the past ten years, the development of shale gas resources has had a profound impact on
North American gas supplies, and this trend is expected to continue in the future. Currently,
shale gas makes up about 40 percent of U.S. and Canadian natural gas production (Figure
3-5); by 2035, shale gas’s share of total production is expected to increase to well over 60
percent.
Figure 3-5 North American Natural Gas Production, Tcf per year

Source: ICF Base Case

By 2035, shale gas production is projected to reach over 27 Tcf per year (Figure 3-6).
Currently, the fastest growing shale play in North America is the Marcellus Shale, a formation
that stretches from West Virginia through Pennsylvania and Ohio into southern New York. In
2012 alone, Marcellus Shale production increased by nearly 800 Bcf. As of December 2012,
ICF estimates that total Marcellus production was approximately 8 Bcfd.
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Figure 3-6 North American Shale Gas Production, Tcf per year

Source: ICF Base Case

Producers have continued to develop shale gas despite relative low natural gas prices because
of the excellent economics of the wells in these areas. Figure 3-7 below shows ICF’s natural
gas supply cost curves; that is, the full-in cost of development at the wellhead versus the
amount of available gas resource by type. The curves indicate a total of 1,500 Tcf of resource
available at a wellhead cost of US$5 per MMBtu or less, and approximately half of the resource
is from the shale gas plays. Many of the shale plays (including Eagle Ford, Bakken, Utica, and
portions of the Marcellus) have very high oil and/or natural gas liquids (NGL) content.
Production in these areas is primarily supported by the value of the liquid hydrocarbons being
developed. Gas production also remains economic in the drier shale gas areas due to the high
productivity of the wells.
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Figure 3-7 North American Natural Gas Supply Cost Curves

Source: ICF International

Regional trends in gas production are shown in Figure 3-8 below, and production increases are
largely the results of the shale production growth described above. Historically, the Mid-Atlantic
region was not a major gas production area. However, due to the growth of Marcellus Shale
production, the Mid-Atlantic region is projected to become a major producing area. In West
South Central, the growth of shale gas production from plays such as Haynesville, Eagle Ford,
Fayetteville, and Woodford are expected to more than offset any declines in conventional gas
production. In western Canada, the growth of production from shale plays primarily located in
British Columbia (including Horn River and Montney) is, in the long run, expected to offset
declines in Alberta’s conventional gas production.
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Figure 3-8 North American Gas Production by Region, Tcf per year

Source: ICF Base Case

Aside from a modest amount of on-shore gas production, most of Maritimes Canada’s current
gas supplies come from SOEP. Originally brought online in 1999, SEOP gas production has
been uneven over the past 5 years, ranging from a high of 570 MMcfd in December 2001 to a
low of 81 MMcfd in August 2009. ICF projects that SOEP production will continue to decline
throughout the forecast. Another offshore field, Deep Panuke, is projected to come online in
mid-2013, with peak production volumes of 300 MMcfd by 2014-15. After 2015, production from
Deep Panuke is projected to decline, reaching 90 MMcfd by 2020 and less than 20 MMcfd by
2035 (Figure 3-9). New Brunswick also has onshore shale gas resources in the Frederick
Brook Shale. However, based on current cost assessments for Frederick Brook versus other
shale plays, ICF’s Base Case projects no significant development of the Frederick Brook Shale
in the forecast period. Alternate scenarios for Maritimes Canada gas production are discussed
below in Section 3.2.
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Figure 3-9 Projected Maritimes Canada Gas Production in the ICF Base Case, Average
MMcfd

Sources: National Energy Board Canada (Historical), ICF Base Case (Projection)

Projected Changes in Inter-regional Pipeline Flows
The projected changes in regional gas demand and production discussed above result in
significant changes in inter-regional flows of natural gas over time. The figures below show
inter-regional gas flows in 2010 (Figure 3-10), and the projected changes in inter-regional gas
flows in 2020 (Figure 3-11) and 2035 (Figure 3-12) ICF’s Base Case. In Figure 3-11 and
Figure 3-12, gray lines represent increases in flows, red line representing decreases in flows,
and blue lines indicating changes in LNG imports or exports.
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Figure 3-10 Inter-regional Gas Flows in 2010, Average MMcfd

Source: ICF Base Case

Figure 3-11 Changes in Inter-regional Gas Flows from 2010 to 2020, Average MMcfd

Source: ICF Base Case
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Figure 3-12 Changes in Inter-regional Gas Flows from 2010 to 2035, Average MMcfd

Source: ICF Base Case

In the ICF Base Case, the combination of increasing gas demand in Western Canada (from oil
sands development and LNG exports) and declining conventional gas production in Alberta
leads to a decrease in flow along the TCPL mainline. Historically, production from Gulf Coast
(on and offshore) was the major source of gas supply for markets in the Northeast, including the
Mid-Atlantic and New England. Flows from the Gulf Coast to the Northeast are also projected to
decline, as growth in Marcellus Shale gas production displaces flows into the Mid-Atlantic, and
increased demand in the South Atlantic draws Gulf Coast production to that region. While flows
into the Mid-Atlantic are down, flows from the Marcellus to New England continue to increase
due to the growth of gas demand in New England and the decline in gas production in Maritimes
Canada, which lead to decreased flows on M&NP from Canada to the U.S.
In the ICF Base Case, as Maritimes Canada offshore production declines, Maritimes Canada
increasingly relies on Canaport LNG imports to meet peak demand in the winter months; also a
portion of the LNG imports also flow south on M&NP to help meet New England winter gas
demand. However, in the shoulder and summer months, when New England gas demand is
low and pipeline capacity is available, shippers can contract for gas from Marcellus to Dracut to
allow M&NP to reverse and flow gas north to Maritimes Canada.
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Projected Gas Prices and Basis
As discussed in the introduction to this section, natural gas prices fell sharply in 2012 due to a
combination of factors, including increased production from shale gas, slow economic growth,
and record warm winter weather. However, prices below US$4 per MMBtu are not sustainable
in the long term. ICF Base Case projection for Henry Hub prices (in US 2010$) is shown in
Figure 3-13. Low prices for natural gas and NGLs have resulted in producers’ scaling back
drilling activity, which will constrain supply and push up gas prices. This “supply rationalization”
is likely to occur over the next 2 to 3 years. Then, starting in 2016, the development of new
petrochemical facilities, LNG export terminals, GTL plants, and the planned retirement of coalfired power plants is expected to accelerate gas growth. This “demand surge” is expected to
last through the early 2020s, and create additional upward pressure on natural gas prices. In the
2020s, prices are projected to stabilize, as demand and supply grow at the same rate. Toward
the end of the forecast, projected retirements of nuclear units accelerate demand growth which
again places upward pressure on gas prices.
Figure 3-13 Average Annual Gas Price at Henry Hub, US 2010$ per MMBtu

Sources: Platts Gas Daily (Historical), ICF Base Case (Projection)

Figure 3-14 below shows projected gas prices for Henry Hub and New England as well as basis
(the difference in gas prices between the two markets). New England gas prices have a strong
influent on Maritimes Canada prices due to the size of the New England market and its
influence on flows on M&NP. While average gas prices in New England have declined over the
past five years, the basis to Henry Hub has been trending upward. As New England gas
demand has grown, pipeline capacity into the regional has remained static. This creates a
scarcity of in-bound gas supplies in the peak winter demand periods and forces New England
gas prices up.
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The impact on seasonal basis values can be seen in Figure 3-15, which shows historic and
projected monthly basis for New England. In the shoulder and summer months, when gas
consumption by residential and commercial consumers is low, there is ample pipeline capacity
to meet the New England’s gas demand. However, the steady increase in peak winter gas
consumption causes basis in the winter months to rise.

Figure 3-14 Henry Hub and New England Gas Prices and Basis, US 2010$ per MMBtu

Sources: Platts Gas Daily (Historical), ICF Base Case (Projection)
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Figure 3-15 New England Monthly Basis, US 2010$ per MMBtu

Sources: Platts Gas Daily (Historical), ICF Base Case (Projection)

While an increase in basis over time generally indicates a need for new pipeline capacity, there
are significant barriers to getting additional capacity into New England. The primary issue is
who would pay for the new capacity. Most of the growth in New England gas consumption has
come from gas-fired electric generation, but only about 20 percent of New England’s generators
directly hold contracts for pipeline capacity. The LDCs contract for pipeline capacity based on
the volumes they need meet peak winter demands by their (mostly) residential and commercial
customers. Much of the power generators’ consumption occurs in the summer months when
pipeline capacity held by the LDCs is not being heavily utilized and can be re-sold to power
generators. As such, the power generators have little incentive to hold contracted pipeline
capacity. However, New England’s electric system has become increasing depended on gasfired generation throughout the year. This means that during peak winter demand periods (as
seen in January 2013), there is little interruptible pipeline capacity available, and New England
market prices (such as Algonquin Citygate, Tennessee Zone 6, and Dracut) rise dramatically.
The existing and projected constraints on New England’s pipeline supplies have significant
implications for the Maritimes Canada market.

3.2 Alternate Scenarios
This section of the report explores the five scenarios for Maritimes Canada ICF modeling as part
of this study. The scenarios were based on various combinations of three alternative projections
for regional demand growth and three projections for regional gas production, which were
developed in consultation with the Nova Scotia Department of Energy. This section is divided
into four parts. The first and second parts describe, respectively, the three demand projections
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and the three production projection used for this analysis. The third part of this section
describes the modeling results for each of the alternate scenarios. The four part of this section
discusses the implications of the scenario results for Maritimes Canada gas consumers.

3.2.1 Alternate Demand Projections for Maritimes Canada
Based on discussions with the Nova Scotia Department of Energy, ICF developed three
alternate demand projections to be used for the scenarios. The three demand projections are:
D1: low demand growth
D2: mid-level demand growth
D3: high demand growth
Demand assumptions for all other areas of North America were held constant. Figure 3-16
shows the three demand projections for Maritimes Canada.
Figure 3-16 Alternate Gas Use Projections for Maritimes Canada, MMcfd

Sources: Statistics Canada (Historical), ICF and Department of Energy (Projection)

The D1 projection is based on ICF’s Base Case assumptions, which projection a relatively small
incremental increase in natural gas demand in Maritimes Canada. As discussed in Section 3.1.,
ICF’s Base Case projects Maritimes Canada gas consumption will increase to 70 Bcf per year
by 2020 and it will remain constant at this level until 2035 (). On a monthly-average basis,
Maritimes Canada gas consumption is projected to range from 218 MMcfd in the peak winter
months to 183 MMcfd in the summer and shoulder months.
The mid-level (D2) and high demand (D3) growth cases examine progressively higher levels of
incremental demand growth. These scenarios were based in part on government’s Cleaner
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Energy Framework. Natural gas has much lower carbon emissions than coal, and it is expected
to continue to play an increasing role in Nova Scotia’s diverse portfolio of electricity generation.
Gas-fired generation in Nova Scotia has increased from just 3 percent of total generation in
2006 to 21 percent in 2012. Additionally, existing industries continue to convert to natural gas
from more carbon-intensive fossil fuels, and opportunities for compressed natural gas (CNG)
delivery by truck will increase access to natural gas for potential new gas consumers across
Nova Scotia. Secure access to natural gas, on a sustainable basis, is a necessary component
of the Cleaner Energy Framework. Some firms have expressed interest in expanding
petrochemicals production or even exporting natural gas in the form of LNG from Maritimes
Canada, which could creating an incremental increase of 1 Bcfd or more in gas demand.
However, it is unlikely that such a large increase in demand will occur unless there is sufficient
growth in gas production within Maritimes Canada, including the offshore areas.
In the mid-level demand growth scenario (D2), natural gas demand in Maritimes Canada is
expected to grow at a rate similar to the growth observed over the past 5 years. In the last 5
years, natural gas demand in Maritimes Canada has increased at an average rate of 6.5% per
year. Based on this rate of growth, Maritimes Canada’s natural gas demand in the D2
projection reaches 135 Bcf (370 MMcfd) in 2020 and 245 Bcf (670 MMcfd) by 2035; this is an
incremental increase of about 500 MMcfd above current consumption. The sector breakout of
the growth is assumed to be consistent with the current mix, meaning most of the growth is the
industrial and power generation sectors, and commercial and residential consumption remains
relatively small. By 2035, monthly gas consumption ranges from 719 MMcfd in the peak winter
months to 608 MMcfd in the summer and shoulder months in the D2 projection.
The high demand growth scenario (D3) assumes gas demand increases to 423 Bcf (1,160
MMcfd) by 2035; an incremental increase of 365 Bcf (1,000 MMcfd, or 1 Bcfd). This case was
based on the demand growth the mid-level demand growth (D2) case, plus additional demand
of 500 MMcfd which is assumed to come from either increases in petrochemical production
and/or LNG exports. By 2035, monthly gas consumption ranges from 1,165 MMcfd in the peak
winter months to 1,057 MMcfd in the summer and shoulder months in the D3 projection.

3.2.2 Alternate Production Projections for Maritimes Canada
Three domestic gas production projections have been developed, in conjunction with Nova
Scotia Department of Energy, to be used for the supply scenarios. Assumptions for the three
gas production scenarios are:
S1: Steep decline in total production
S2: Slower decline in total production
S3: Total production stable
The S1 projection is based on ICF’s Base Case assumptions, which indicate declining gas
production from SOEP and McCully field. Deep Panuke gas production is assumed to begin in
mid-year 2013 with peak production of 300 MMcfd in 2014-15, but it then declines at average
annual rate of about 13 percent per year. The SOEP and Deep Panuke gas projections are
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based on ICF mean estimated ultimate recovery (EUR) of 2,250 Bcf for SOEP and 690 Bcf for
Deep Panuke. Recoverable resource for the McCully field is estimated at 120 Bcf.
Figure 3-17 shows production profile for the S1 projection. In S1, average gas production from
Maritimes Canada reaches 495 MMcfd by 2014 then decline to 185 MMcfd by 2020 and less
than 50 MMcfd by 2035.
Figure 3-17 S1 Projection for Maritimes Canada Gas Production, MMcfd

Sources: National Energy Board Canada (Historical), ICF Base Case (Projection)

The S2 projection has slower rates of decline in gas production from SOEP, McCully field, and
Deep Panuke, as well as incremental gas production from offshore shelf which further slows the
rate of decline in total Maritimes Canada gas production. This case is based on the high range
of ICF’s estimates for SOEP and Deep Panuke resource, with 2,500 Bcf of recoverable gas
resource for the SOEP and 960 Bcf for the Deep Panuke. McCully resource base is the same
as in the Base Case, but assumes a slower gas production decline than in S1 projection.
Figure 3-18 shows the production profile for the S1 projection. In this projection, average gas
production from Maritimes Canada reaches 513 MMcfd by 2014, then decline to 435 MMcfd by
2018. New offshore shelf production (assumed online in 2018) increases total Maritimes
Canada gas production to 450 MMcfd by 2020. Total gas production declines more slowly than
the S1 projection, down to about 115 MMcfd by 2035.
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Figure 3-18 Maritimes Canada Gas Production, (S2) Mid-level Case, MMcfd

Sources: NEB Canada (Historical), ICF and Department of Energy (Projection)

The S3 projection has the same assumptions as the S2 projection, but with additional
incremental production from onshore unconventional and deepwater offshore plays. Resource
assessments by Corridor Resources15, Nova Scotia Department of Energy16, and ICF suggest a
total gas in-place resource of about 200 Tcf for Frederick Brook shale in New Brunswick, deepwater offshore Nova Scotia, and other shale and coalbed methane plays in Nova Scotia. The
recoverable gas resource is estimated by ICF to be 78 Tcf from all sources, with 72 Tcf of the
total offshore. Peak production from these resources is expected to be between 275 and 550
MMcfd. In the S3 projection, gas development in the unconventional and deepwater plays is
assumed to begin in 2020 with gas production starting from 2021. As shown in Figure 3-19, the
additional of supplies from the new plays maintains total Maritimes Canada domestic gas
production at 450 MMcfd.

15

Corridor Resources Inc., 2012 Joint Venture Opportunity, Frederick Brook Shale,
http://www.corridor.ca/documents/CorridorOverviewMemorandumUpdateFB.pdf
Nova Scotia Prospect Profile Offshore 2012, Nova Scotia Department of Energy,
https://www.gov.ns.ca/energy/resources/RA/offshore/NS-Offshore-Profile-January-2012.pdf

16
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Figure 3-19 Maritimes Canada Gas Production, (S3) High Case, MMcfd

Sources: NEB Canada (Historical), ICF and Department of Energy (Projection)

3.2.3 Results for Alternate Scenarios
The scenario matrix in Figure 3-20 shows the range of possible scenarios from the three
production projections (S1, S2, and S3) and three demand projections (D1, D2, and D3). Based
on discussions with the Nova Scotia Department of Energy, ICF limited the modeling analysis to
the following five scenarios:
1.
2.
3.
4.
5.

S1/D1 (ICF Base Case) - Low demand growth and steep decline in production
S1/D2 - Mid-level demand growth and steep decline in production
S2/D2 - Mid-level demand growth and slow decline in production
S3/D1 - Low demand growth and stable production
S3/D3 - High demand growth and stable production

Scenarios S2/D1, S2/D3, and S3/D2, shown as blank areas in Figure 3-20, were not selected
for modeling analysis. Additional details from the modeling results, including Maritimes Canada
and New England natural gas balance maps, are provided in Appendix A.
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Figure 3-20 Scenario Matrix

S1/D1 (ICF Base Case) - Low Demand Growth and Steep Decline in Production
The S1/D1 scenario (same as ICF Base Case) combines low demand growth and declining
domestic production in Maritimes Canada. Table 3-1 shows Maritimes Canada supply and
demand balance from the S1/D1 scenario. Additional gas production from Deep Panuke,
starting from 2013, increases total gas production from Maritimes Canada such that it is greater
than domestic gas demand, and gas can be exported to New England.
However, as the area’s gas production declines, most of the production stays in Maritimes
Canada for domestic use and hence reduces exports to New England. Also as production
declines, wintertime LNG imports rise as incremental supply is needed to satisfy demand.
Otherwise, the area would need incremental supply from elsewhere, like the Marcellus, but
reliability of supply is a concern as the gas may not be available when it is needed. Firm
contracting of supply is recommended in this environment. Issues on supply reliability will be
discussed further in the Implications of Alternate Scenarios section.
High prices during the winter will be sufficient to attract LNG. Conversely, LNG imports do not
increase during the summer, because gas prices are not high enough to attract the LNG.
During the summer, the Maritimes Canada market is balanced by reducing exports to New
England as New England consumers have other lower cost options during this period.
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Table 3-1 Supply/Demand Balance for Maritimes Canada in the Base Case

Figure 3-21 shows M&NP monthly net flows crossing Maritimes Canada and the U.S. in the
S1/D1 scenario. Positive numbers represent M&NP net flows into the U.S. from Maritimes
Canada. Negative numbers represent reverse flows on M&NP with net gas imports to
Maritimes Canada from the U.S. In this an all subsequent graphs, the negative numbers only
show the flows into Maritimes Canada and do not show the domestic production that stays in
Maritimes Canada, including Canaport.
Declining gas production in Maritimes Canada in the S1/D1 scenario requires more supplies
from external sources. Natural gas imports from the U.S. begin around 2024-25 and growing to
satisfy gas demand in the summer and shoulder months when LNG imports are low because of
low gas prices.
Canaport continues to provide gas to the U.S. throughout the projection. Canaport LNG serves
New England market all year round until the M&NP reversal in 2024 then only serves the area in
the wintertime.
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Figure 3-21 M&NP Monthly Net Flows To/From the U.S. – S1/D1 Scenario, MMcfd

S1/D2 - Mid-level Demand Growth and Steep Decline in Production
The S1/D2 scenario explores the impacts of increase demand growth in Maritimes Canada
while maintaining the same rate of decline in domestic gas production as in the Base Case. In
the S1/D2 scenario, the gas demand in Maritimes Canada continues to grow at a current rate
and surpasses domestic gas production starting from January 2017.
Compared to S1/D1, Maritimes Canada needs for gas imports from the U.S. occurs much
sooner and is greater. M&NP monthly net flows for the S1/D2 scenario (Figure 3-22) show the
reversal in 2019, 5 years earlier than in the Base Case. Gas imports from the U.S. grow
substantially to average about 450 MMcfd during the summer and shoulder months of 2035.
The S1/D2 scenario builds 500 MMcfd of incremental pipeline capacity to bring Marcellus shale
to the New England and Maritimes Canada areas to satisfy the incremental demand change.
This capacity expansion, however, is not adequate to ease winter congestion resulting in high
winter prices that attract LNG which flows into Maritimes Canada. After the M&NP reversal in
2019, much of the Canaport volumes supply Maritimes Canada, which, since these volumes do
not cross the border in the model, do not show up as staying in Canada, which they are.
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Figure 3-22 M&NP Monthly Net Flows To/From the U.S. – S1/D2 Scenario, MMcfd

S2/D2 - Mid-level Demand Growth and Slow Decline in Production
The S2/D2 scenario has the same demand but with slightly higher domestic production than the
S1/D2 case. Moderate increase in domestic gas production in Maritimes Canada is not
sufficient to meet increased domestic demand. In this scenario, gas demand exceeds gas
production starting in January 2021, compared to January 2017 in the S1/D2 scenario. Higher
domestic gas production, as compared to the S1/D2 scenario, delays the reversal of the M&NP
flows to 2023 (Figure 3-23), 4 years later than in the S1/D2 scenario.
The S2/D2 scenario builds 400 MMcfd of incremental pipeline capacity into the New England
and Maritimes Canada areas. It is 100 MMcfd less than in the S1/D2 scenario because the
S2/D2 scenario has higher domestic production. This capacity expansion is enough to satisfy
the incremental demand change that is not served by the increased in domestic production but
is not high enough to ease the winter congestions. Gas prices remain high in the winter and
Canaport continues to supply the U.S. market.
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Figure 3-23 M&NP Monthly Net Flows To/From the U.S. – S2/D2 Scenario, MMcfd

S3/D1 - Low Demand Growth and Stable Production
The S3/D1 scenario represents a robust projection for Maritimes Canada gas production, with
production greater than domestic demand throughout the projection, even in the peak winter
months. The projected domestic production of 450 MMcfd is significantly higher than domestic
gas demand, which in this scenario reaches a maximum of 272 MMcfd in the peak months.
In the S3/D1 scenario, Maritimes Canada gas market does not require gas imports from the
U.S. or LNG imports to meet domestic demand. Starting in mid-2013, flows south on M&NP to
U.S. (which include both Maritimes Canada production and Canaport LNG imports destine for
the New England Market) are projected to average about 400 MMcfd, with a range of range
from 300 to 800 MMcfd depending on seasonal demands in New England (Figure 3-24).
In this scenario, the increase in supply from Maritimes Canada does not offset winter congestion
into New England. As shown in Figure 3-24, LNG imports to Canaport remain high in the winter
throughout the projection.
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Figure 3-24 M&NP Monthly Net Flows To/From the U.S. – S3/D1 Scenario, MMcfd

S3/D3 - High Demand Growth and Stable Production
The S3/D3 scenario has Maritimes Canada domestic gas production constant at 450 MMcfd,
but the demand growth still far outstrips domestic production resulting in imports from both the
U.S. and Canaport. Figure 3-25 shows M&NP imports from the U.S. begin in 2018 and grow to
an average of 525 MMcfd in the summer and shoulder months of 2035.
This scenario builds 600 MMcfd of incremental pipeline capacity into the New England and
Maritimes Canada areas to satisfy the incremental demand change that is not served by the
increased in domestic production. The added capacity is not enough to ease congestions into
New England and gas prices remain high in the winter. High prices in winter lead to LNG
imports into the U.S. but most of the LNG flows into Maritimes Canada.
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Figure 3-25 M&NP Monthly Net Flows To/From the U.S. – S3/D3 Scenario, MMcfd

Gas Prices for the Alternate Scenarios
Projected gas prices for Maritimes Canada and New England are very similar to the Base Case
levels across all of the scenarios. These are expected as the level of constraint is consistent
across the cases because, by assumption, the amount of pipeline capacity added is equal to the
incremental demand change (less increased in production) in each case.
Summary of Supply and Demand Balance for Maritimes Canada
Table 3-2 and Table 3-3 show summaries of supply and demand balance for Maritimes Canada
in 2025 and 2035, respectively, for all the scenarios analyzed. Pipeline exports to New England
diminish as Maritimes Canada demand grows and/or supply declines. By 2025, all scenarios
require incremental gas supply to meet Maritimes Canada domestic gas demand. Incremental
gas supply requirements are more pronounced in the wintertime.
Gas supply comes from additional LNG import, but incremental needs could also be served by
some other means, that is from the Marcellus, if additional pipeline capacity is built. Reliability
of supply, however, is a concern in both of the options as the gas may not be available when it
is needed. All scenarios except S3/D1 suggest that contracting for incremental supply and
pipeline is prudent. Issues on supply reliability will be discussed further in the Implications of
Alternate Scenarios section.
By 2035, all cases require pipeline imports from the U.S. The level of imports is highest in the
summer because of low LNG imports due to relatively low gas prices. As expected, pipeline
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imports are lowest S1/D1 scenario and highest in S3/D3 scenario. Canaport remains heavily
used in 2025 and 2035 for all the scenarios.
Incremental pipeline capacity added in some of the scenarios is not enough to relief winter
congestion into New England. As a result, incremental LNG imports are only attracted in the
winter when prices are relatively high. Nevertheless, reliability in the winter will remain a
concern because the LNG may not be available when it is needed unless it is firmly contracted.

Table 3-2 Summary of 2025 Supply/Demand Balance for Maritimes Canada
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Table 3-3 Summary of 2035 Supply/Demand Balance for Maritimes Canada

3.2.4 Implications of Alternate Scenarios
With the exception of S3/D1 case, all the other scenarios included in this study examined cases
in which Maritimes Canada will be depended on some amount imported supplies (either northbound flow on M&NP or LNG imports to Canaport) to meet regional gas demand. Figure 3-26,
next page, shows the same matrix of scenario displayed in Figure 3-20, but with the scenarios
color coded to indicate the implications:
green indicates Maritimes Canada production is sufficient to meet the projected demand,
yellow indicates firm contracted pipeline capacity is needed to meet the projected
demand.
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Figure 3-26 Production and Demand Scenario Implications

In S1/D1 (the ICF Base Case), projected gas demand in Maritimes Canada is only slightly
above today’s level, but since in-region gas production continues to decline, the balance of the
region’s gas need (demand less in-region production) must be met with imported gas. In this
scenario, the balance could be met with LNG import or firm contracted gas supplies and pipeline
capacity from the Lower-48. In the summer and shoulder months, there is sufficient interruptible
capacity available into New England to bring gas to Dracut to ship north on M&NP.
At this point Maritimes Canadian shippers appear to have two options. One is to use
interruptible capacity on New England pipelines combined with storage in Maritimes Canada
(Alton or some other development) to support winter demand. This option would rely on M&NPCA to support firm gas re-deliveries out of storage. The other option would be for Maritimes
Canada consumers to contract for firm capacity on New England pipelines back to a liquid
trading point in the Marcellus or to Dawn, Ontario. If they contract for firm pipeline capacity, gas
consumers in Maritimes Canada could escape some exposure to volatile New England gas
prices and gas delivery reliability risks. This option could also be paired with gas storage
service. ICF has not studied whether these options are economic for individual users.
The price risks arise from the New England market, which may bid up prices on M&NP during
periods of high demand. High New England prices would be necessary to attract LNG which
also would be sold at the New England’s. During some time periods (e.g., very high demand in
New England and Maritimes Canada due to cold winter weather), incremental supplies for
Maritimes Canada may not be available at any price if there are no firm gas pipeline contracts in
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place, which would compromises reliability. However, since Maritimes Canada gas demand is
not very high in the Base Case, the over-all risks from having only limited firm gas supplies may
not be great, depending on the level of exposure (i.e., how much of total gas consumption is
purchased under interruptible service terms).
In the S1/D2 case, the projected 500 MMcfd incremental demand increase is so large that
Maritimes Canada consumers must contract for gas supplies in Marcellus, along with supporting
firm pipeline capacity contracts to deliver the gas to Dracut and north on M&NP. By holding gas
supply and pipeline contracts of about 500 MMcfd (i.e., roughly equal to the incremental
increase in gas demand), the cost for gas consumed in Maritimes Canada would be based on a
Marcellus hub index price (e.g., Dominion South) plus the firm pipeline tariffs required to deliver
the gas to Maritimes Canada consumers. This would reduce the exposure to New England
market price risks (including LNG), and ensure reliability of gas supplies. Storage could also
supplement gas supply delivered under firm pipeline contracts. The S2/D2 case is similar to
S1/D2, but because in-region production is greater, the need for firm capacity is 400 MMcfd
(i.e., reduced by 100 MMcfd, which is roughly the difference in average domestic production
between the S1 and S2 projections).
The S3/D3 case has the highest levels of both in-region production and demand. However,
since demand growth is still in excess of the projected domestic production, Maritimes Canada
consumers would still have to contract for gas supplies and pipeline capacity from Marcellus. In
this scenario, the amount of contracted supplies and capacity needed by the end of the
projection is 600 MMcfd. The S3/D1 scenario is the only case examined which has Maritimes
Canada’s demand met solely by domestic production. In this scenario, there is no need for
consumers to contract for gas supplies or pipeline capacity outside of Maritimes Canada, and
regional production in excess of domestic needs is exported to New England.
All of the modeling scenarios have highlighted the potential significance of the Canaport LNG
facility. In the model runs, the Canaport facility operates much like a storage facility dispatching
natural gas in the winter to meet peak demand. For Canaport this means it must recover all of
its costs during the winter peak pricing season since it is not needed the rest of the year. ICF
has not made an independent analysis of whether operating the facility in this fashion would be
financially successful for its owners.
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4 System Requirements to Serve Demand from Dracut
4.1 New England Capacity Additions to Accommodate Supply for
M&NP
For Maritimes Canada to secure gas supply from the United States it is not sufficient to reverse
M&NP; there will also have to be additions to pipeline capacity into New England that can meet
the requirements of Maritimes Canada and the growing New England market. With the growth
in Marcellus production, a large number of pipeline additions have been proposed, and some
implemented, to increase interconnections with the existing pipeline network and to expand
capacity into the New York City metropolitan area and New England. Table 4-1 lists these
pipeline projects.
Table 4-1 Northeast U.S. Pipeline Expansions
Pipeline - Expansion Name
TransCanada - Eastern Mainline
Expansion
Dominion Transmission - Marcellus
404 Project
Dominion Transmission - Tioga Area
Expansion
Dominion Transmission Sabinsville-to-Morrisville Project
Dominion Transmission - Natrium-toMarket
Spectra -TETCO - Algonquin - NJNY Expansion
Texas Eastern - TEAM 2014

Route

MMcfd

In
Service

Status

Parkway Project - 48" Loops at
Brampton and Vaughan in central
Ontario

600?

Jun-13

West Virginia

300

Mar-13

270

Nov-13

92

Jun-14

Announced

185

Jun-14

Announced

800

Nov-13

Under
Construction

600

Nov-14

Tioga, Potter, Clinton, and Greene
Counties
Expand Sabinsville interconnect w/
Tennessee
WV Gas Plant and upgraded
interconnect with TETCO in
Greene Co PA
Linden NJ to Staten Island NY and
new connection to ConEd in
Manhattan
OH, WV, PA Looping &
Compression

Under
Construction
Plant Under
Construction
Filed with
FERC

Pre-File
Review
Potential
Expansion
Potential
Expansion
Potential
Expansion

Texas Eastern - Ohio Pipeline
Energy Network (OPEN)

Utica shale and backhaul to Ohio.

1000

Nov-15

Algonquin - AIM Project

Algonquin compression

TBD

Nov-16

Spectra - NEXUS Gas Transmission

NE Ohio to Michigan and Ontario

1000+

Nov-16

National Fuel - Mercer Expansion
Project
National Fuel - West Side Expansion
Empire Pipeline - Central Tioga
County or (TCE2)
National Fuel - West to East Phase
1&2
Tennessee Gas Pipeline - MPP
Project
Tennessee Gas Pipeline - Northeast
Upgrade Project

Deliveries to Tennessee Pipeline in
western PA
Production receipts in western PA

105

Sep-13

Announced

95

~2014

Tioga PA Interconnect to TGP

260

Sep-15

Overbeck PA to Leidy

425

~2015

Z4 with backhaul to Z1-Z3

240

Nov-13

Line 300 to Interconnects with NJ
Pipelines

636

Nov-13

Announced
Potential
Expansion
Filed with
FERC
FERC
Approved
FERC
Approved
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Tennessee Gas Pipeline - Rose
Lake Expansion Project
Iroquois Gas Transmission - Wright
Interconnect Project
Columbia Gulf Transmission - West
Side Exp - Columbia Gulf BiDirectional
Columbia Gas Transmission - West
Side Exp - Smithfield III

Line 300 Reverse flow back to St.
313
Expand Wright Interconnect to
accommodate Constitution Pipeline

230

Nov-14

Pre-File w
Open Season

650

Mar-15

Announced

540

Apr-13

Planned
Expansion

444

Nov-14

Planned
Expansion

310

Dec-15

Announced

500

Nov-15

Announced

Corning to Ramapo mainline

120

Jan-13

Corning to Ramapo mainline

150

Nov-13

Corning to Ramapo mainline

525

~2014

St195 SE PA to Rockaway Lateral National Grid NYC
Northern NJ and Leidy Line looping
and compression

100/64
7*

2014

250

Nov-13

Williams - Atlantic Access

SW PA Marcellus to Transco St195

1800

Dec-15

Williams Transcontinental - Leidy
Southeast

Looping and compression along
Leidy line with backhaul along
Transco mainline to Alabama

800

Dec-15

Susquehanna PA to Schoharie NY

650

Mar-15

Backhaul to VA

TBD

Sep-15

Lycoming Co PA to Charles Co MD

1200

Dec-15

Columbia Gas Transmission - East
Side Exp
Columbia Gas Transmission - Quick
Link
Millennium Pipeline - Minisink
Compression
Millennium Pipeline - Hancock
Compression
Millennium Pipeline - Neversink
Compression Replacement
Williams Transcontinental Northeast Connector
Williams Transcontinental Northeast Supply Link

Williams/Cabot Oil/Piedmont Nat
Gas - Constitution Pipeline
Williams Transcontinental - Virginia
Southside Expanison
Commonwealth Pipeline - Inergy
Midstream, UGI, and WGL

Leach KY to Rayne LA
Waynesburg PA and Smithfield WV
to Leach KY
Increased receipt capacity in NY
from Millennium and NJ from
Tennessee
Utica Shale connections in East
Ohio

Under
Construction
FERC
Approved
Potential
Expansion
Waiting FERC
Under
Construction
Potential
Expansion
Potential
Expansion
Potential
Expansion
Potential
Expansion
Potential
Expansion

The incremental supply for Maritimes Canada will likely come from Marcellus production over
pipelines connected to supply hubs in the Marcellus region. The routes by which this supply
can reach Maritimes Canada can be varied. Three potential pipeline expansions appear to have
some potential for delivering more gas into M&NP-US.
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Algonquin Gas Transmission (AGT)
Algonquin Incremental Market (AIM)
expansion is a Spectra Energy project
created to expand capacity into New
England markets. An open season to
secure requests for firm service was
held in the fall of 2012. No
announcement has been made as to
how many shippers signed up or the
ultimate capacity of the line, but the
open season notice indicated that a
binding precedent agreement had
been completed with an anchor
shipper. The project could include
expansions of the AGT interconnection
with M&NP. Spectra investor documents list the company as planning to spend over $2 billion
on this project. This fact suggests a major looping or parallel line for AGT. AIM would have to
be connected to other upstream projects reaching back into the Marcellus. This could include
Texas Eastern’s TEAM expansion, the Tennessee Gas Pipeline Northeast Upgrade, or possibly
expansion of the Millennium Pipeline.
The Tennessee Gas Pipeline (TGP) Bullet Line would consist of either new, greenfield pipe
from Wright, New York to Dracut, or
looping of the existing mainline from
Wright to Dracut. The capacity is
expected to be about 1.2 Bcfd. TGP not
issued an open season notice for this
line. This proposal has not had an open
season solicitation of shippers and is still
prospective. The line would be
connected at Wright with the proposed
Constitution pipeline a new green field
transmission line to receive Marcellus
gas produced in northeast Pennsylvania
Iroquois Gas Transmission and TGP at
Wright. Constitution Pipeline will have a
capacity of 650 MMcfd, and a planned
start date of March 2015.
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A third project is a proposed open season scheduled for the Portland Natural Gas
Transmission System (PNGTS)
that would make available unused
capacity on its pipeline. PNGTS
connects the Trans Quebec and
Maritimes Pipeline (TQM) with
M&NP-US at Westbrook, Maine. It
has a capacity of approximately 240
MMcfd of which about 160 is under
contract. The expansion would be a
combination of reallocating the
uncontracted capacity on the pipeline
and possibly compression to
increase capacity to over 300 MMcfd.
The PNGTS proposed open season
for its “Continent to Coast” project is aimed at Maine and Maritimes Canada shippers. It has set
the shipping rate for the expansion at $0.60/MMBtu. It ultimately would provide access to the
gas market hub at Dawn, Ontario, through a proposed expansion on TransCanada Pipeline.
Discussion of this option is outside the scope of this report.
The cost of reaching Dracut and M&NP must be somewhat speculative at this point, since none
of these projects have sufficiently advanced for pricing to be available. ICF has made a rough
estimate of the Constitution/TGP route potential cost. We estimate that the total demand
charges would be about $1.45 on a 100 percent load factor basis. Add to this a fuel cost of
about 2 percent of the cost of gas, and assuming a $5.00/MMBtu price in Marcellus, we
estimate a transportation cost to Dracut of about $1.53/MMBtu. To get the gas into Maritimes
Canada would entail paying tolls on M&NP-US and M&NP-CA.

4.2 Reversing M&NP
ICF has spoken with M&NP pipeline personnel on potential costs of reversing the pipeline.
Estimates are not available, although M&NP has studied the possibility. Reversing flow on
M&NP-US would involve different levels of investment depending on the amount of flow going
north. Flow north must meet demand in Maine as well as in Maritimes Canada. The original
two compressors at Baileyville and Richmond were designed to be fully reversible. The five
additional compressors installed for the last expansion of the pipeline to accommodate
Canaport imports can be reversed by installing new valves. No new pipe would be required.
The costs of reversing flow would be modest. Capacity on M&NP-US is 835 MMcfd. The
pipeline could meet demand in Maine and Maritimes Canada under the Base Case and perhaps
the D2 case without additional compression or looping. (This is less certain for the D2 case.).
For the D3 demand scenario, the pipeline would require a major expansion, including possibly
an entirely new parallel pipeline.
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Reversing M&NP-CA could be accomplished without additional investment under the Base
Case forecast, and possibly the D2 forecast. At higher throughput, the pipe would require up to
two compressor stations for 1 Bcfd. ICF does not have cost estimates for this expansion.

4.3 Tolling Issues of Reversed Flow
M&NP-CA
Currently the approved toll for M&NP-CA is $0.76329/GJ ($0.80346/MMBtu), plus fuel retainage
of 0.3%. (The fuel retainage is the extra gas shippers supply to operate the compressors on the
pipeline.) This applies to both forward haul and backhaul service. In accordance to traditional
pipeline rate making in Canada before the National Energy Board (NEB), this rate has been
calculated to recover the revenue requirement over the billing determinants for the contracted
capacity for the Canadian segment, as described below. The rate is a postage stamp rate, so
that the rate does not vary based upon the distance of haul, and applies to deliveries anywhere
along the pipeline, including off the laterals.
In the traditional ratemaking model employed by the NEB, the costs of the pipeline are
recovered over the total volume of firm and interruptible transportation service sold by the
pipeline. The steps in the ratemaking process are as follows:
Step 1: Calculate the Annual Revenue Requirement – the total revenue that must be
received each year to recover costs and earn a fair return.
–

Return on “Rate Base” plus “known and measurable expenditures” (O&M, taxes,
etc.)

Step 2: Functionalization – Allocating costs to the services and customers that are
responsible for these costs. (Cost Causation)
Step 3: Calculating Rates – Divide the costs that are allocated to each service by the
amount of service that is expected to be sold.
The annual revenue requirement for the pipeline is comprised of four broad components; annual
depreciation, annual operating expenses, taxes, and return on investment. The return on
investment is calculated by multiplying the rate base, which is the total capital invested net of
depreciation, by the allowable rate of return.
The volume of service sold, which provides denominator for the toll calculation, includes annual
firm service contract, short-term firm contracts and interruptible capacity sales. These volumes
are expressed in terms of an annualized sales volume. The annualized total is called the “billing
determinants” for the pipeline.
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One of the implications the traditional ratemaking process is that reductions in the billing
determinants places upward pressure on the pipeline transportation tolls. Conversely,
increases in the billing determinates can place downward pressure on tolls, but only to the
extent that the increase is through the sale of existing capacity or that the cost of expansion that
is required to increase the volume of transportation service sold is less than the existing toll on a
per unit basis.
When applied to the M&NP, the ratemaking framework has certain implications. As discussed
earlier, M&NP-CA was designed originally to move gas from the SOEP to the U.S. border and
allow the development of the domestic gas market in Maritimes Canada. The toll on M&NP-CA
reflects the billing determinants for both domestic and export markets.
In any of the scenarios where the flow direction is reversed permanently or over an extended
period, the billing determinants for M&NP-CA associated with the export market will be
eliminated. This event could occur suddenly with the exportation of the “backstop” agreement of
ExxonMobil in 2019. In the scenarios where the primary direction of flow is south to north, the
revenue requirement collected by M&NP-CA will be collected from the domestic market
customers.
In the ICF Base Case, the result could be an increase in the toll for service on M&NP-CA by the
end of the period. The extent of the increase would be determined by the decision of the NEB
and would depend on a number of factors that cannot be determined at this point. Among the
factors that would affect the resulting toll would be the accumulated depreciation between 2013
and the expiration of the “backstop” agreement, which would reduce the size of the increase
and the contracting practices of the domestic shippers.
In high demand scenarios (D2 and D3) where the primary direction of flow is south to north, the
increase in billing determinates would be accompanied by an increase in the revenue
requirement reflecting the costs of expanded service. For M&NP-CA, the D2 scenario may
require expansion capacity by the addition of compression on M&NP-CA. In general,
compression expansions cost less per GJ of throughput than the existing toll, i.e., something
less than C$0.76/GJ. As a result, the combined effect of the increase in costs and the increase
in billing determinates (gas throughput) would likely be a reduction in the toll compared to the
current level.
The next level expansion of the capacity to meet the scenario D3 demand could require the
addition of line pipe as well as compression. In most instances, the cost of additional line pipe
to increase capacity tends to be higher than the cost of the existing capacity, i.e., something
greater than C$0.76/GJ. Assuming that NEB would apply “rolled-in” rate treatment and average
these costs with the historic costs, which is the current policy, the additional capacity investment
could place upward pressure on the tolls. This would depend on the net effect of the higher
costs divided by the higher billing determinants.
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M&NP-US
The current forward and backhaul rate on M&NP-US is US$0.55/MMBtu (US$0.52/GJ) plus a
fuel charge that varies with season and location of deliveries. The basic rate methodology
employed by FERC is similar to the methodology used by the NEB, but there are important
differences. First, in instances where the per unit cost of expansion is above the existing rates,
FERC generally will employ “incremental pricing” for the expanded capacity. As a result, the
shippers contracting for the new capacity pay an incremental rate that is above the rate paid by
the existing shippers. The corollary to this is that when an expansion increases throughput at a
cost lower than the existing tariff rate, the lower rate is “rolled-in” or averaged with the existing
rate, leading to lower transportation rates for all shippers, as is done in Canada.
Second, in instances where changing market conditions result in un-subscribed capacity, the
pipeline and the shippers are encouraged to enter into a settlement whereby the costs of the
unsubscribed capacity is shared between the parties.
M&NP-US is a fully compressed pipeline meaning that there is no additional compression that
can be added to increase capacity. To the extent that the flow reversal would require an
increase in capacity, the increase would require new “line pipe.” ICF would expect that the
incremental shippers would be required to pay a toll that is above the existing toll.
If, however, the flow reversal does not require expansion of the capacity on the U.S. segment,
ICF understands that the incremental investment is limited to modest changes at two of the four
compressor stations on the M&NP-US. The expected impact would be a de minimis change to
the current postage stamp rate on M&NP-US.

4.3 Capacity and Tariff Issues of Reversed Flow
Given that M&NP was designed to flow south to meet gas demand in the United States while
also providing gas to a nascent gas market in Maritimes Canada, the capacity reservations on
the pipeline have been set up to serve this purpose. With the completion of Canaport, M&NPUS expanded to receive additional volumes of gas to be delivered into New England.
Of the 835 MMcfd of capacity on M&NP-US, Repsol North America, co-owners of Canaport
have a contract for 730 MMcfd. This contract runs through 2034. The capacity is between the
interconnect with the Brunswick Pipeline at Baileyville, and Dracut and Essex on the southern
end of the pipeline in Massachusetts. Other shippers on M&NP-US mainline include Mosbacher
Operating Ltd., Shell Energy North America, and Emera Energy Services. These contracts
expire in 2013, 2014, and 2016, respectively. ICF does not believe that Repsol’s control of 87
percent of the M&NP-US capacity would affect reversal of the pipeline. Repsol has several
options available to use the capacity. Repsol can nominate gas at the interconnection with the
Brunswick Pipeline to move gas south. In this event, the M&NP-US can use the operational
capacity to accept nominations at Dracut to deliver gas to Baileyville and achieve those
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deliveries through displacement, allowing gas to be available to flow north on M&NP-CA.
Repsol could request to receive gas a Dracut and flow gas north to Baileyville under the
contract on a secondary basis. In that event, Repsol will have gas to sell in Maine or deliver to
Baileyville. Potential purchasers will compete to the supply on the basis of price. If, however,
Repsol does not nominate to flow gas in either direction, M&NP-US is required to post the
capacity as available as for purchase on an interruptible basis. Even though the firm service
capacity rights will be highly concentrated in the hands of Repsol, under the regulatory
framework employed by FERC, Repsol cannot withhold this capacity from the market.
Of more import is the evolving situation around capacity on M&NP-CA where over the next 6
years virtually all of the capacity contracts on the pipeline will expire, including the Exxon-Mobil
backstop agreement. Figure 4-1, taken from the DBRS Bond and Preferred Share Ratings
Report made in 1999, summarizes the expiration schedule.
Figure 4-1 Firm Service Agreement Expiration on M&NP-CA

Source: DBRS Bond and Preferred Share Ratings Report, 1999

As discussed above, the shipper agreements provide a significant portion of the billing
determinants for pipeline toll calculation. Moreover, the revenue generated from the long-term
contracts is much more predictable than revenue from short-term and interruptible
transportation transactions, which are affected by weather and short-term market factors. As
the long-term contracts expire on M&NP-CA, the costs of the pipeline will have to be spread
over a smaller volume of shipped gas. The ExxonMobil (above shown only as Mobil) backstop
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agreement guarantees full cost recovery through 2019, when Sable is expected to shut down.
Deep Panuke production will offset this decline in production and billing determinants to some
extent. It is not certain, however, that shippers will enter into long-term or annual contracts to
transport the gas. Depending on the scenario, the reversal of M&NP-CA over the long term
may make it easier for shippers to rely on short-term transportation arrangements for significant
periods. The result would be to contribute to a lack of predictability and increased volatility in
the tolls.
Summary
Without estimating any incremental costs on M&NP of reversing flows from south to north ICF
estimates that the cost to deliver natural gas from Marcellus to Maritimes Canada will consist of
the following.
Table 4-2 Estimated Pipeline Costs from Marcellus to Maritimes Canada
($/MMBtu at 80% Load Factor)
Link

Reservation

Fuel

Total

Marcellus to Dracut via TGP Bullet and Constitution

$1.81

$0.10

$1.91

Dracut to Baileyville via M&NP-US

$0.69

$0.05

$0.74

Baileyville to Maritimes Canada via M&NP-CA

$1.00

$0.02

$1.02

Total Transportation

$3.67

Note: Fuel assumes $5.00 gas price in Marcellus

This estimate is based on an 80% load factor and could be at the lower end of the range of
potential costs since we do not know the final costs of the Marcellus to Dracut link. ICF does
not expect that the costs of reversing M&NP-US to greatly increase the estimate shown above.
Under the Base Case, the estimate for M&NP-CA may require some upward adjustment, but it
too should be modest. In the higher demand cases, cost could be lower due to the higher
throughput on the pipelines. A potentially greater issue on the M&NP-CA line is the impact of
expiring long-term transportation contracts on pipeline operations and tolls.
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5 Issues on the Halifax Lateral
The Department has raised questions about the potential for congestion on the Halifax Lateral
and whether the lateral should be upgraded to accommodate current and new loads.
The Halifax Lateral is a 100 km 12 inch pipe that takes gas off the mainline of M&NP near Truro
and delivers gas into the Dartmouth and Halifax metropolitan area. The pipeline operates at
approximately 1,100 psi but this pressure is stepped down entering the metropolitan area. The
lateral has a throughput capacity of between 110,000 MMBtu per day and 120,000 MMBtu per
day. The actual capacity depends on the pressures in the mainline of M&NP where the higher
capacity depends on the mainline running at a higher pressure of approximately 1,300 psi.
Two customers use the Halifax Lateral. NSPI receives gas to serve its Tufts Cove power plant.
The plant has an overall generating capacity of about 500 MW over six generating units – three
oil/gas switchable units and two gas turbines, with a sixth waste heat unit that can also burn gas
if needed for additional power. The other customer is Heritage Gas Limited, a local distribution
company for Halifax and Dartmouth serving residential and commercial and some small
industrial customers. Table 5-1 presents monthly consumption estimates for these customers
and average, minimum and maximum day uses.
As a general matter, both NSPI and Heritage experience their highest gas use in winter. Based
on this historic year (2011-2012), there were three winter months (December through February)
when the combined maximum day on both Heritage and NSPI was at or exceeded the 120
MMcfd capacity of the lateral. However, our analysis of the daily deliveries to both customers
found only two days of coincident peaks exceeding 120 MMcfd; while there were 14 days where
the coincident peak reached or exceeded 110 MMcfd capacity of the lateral.
There are two important caveats to this analysis. First, despite the fact that Tufts Cove tends to
be a winter peaking facility, its gas use is heavily determined by fuel prices. NSPI in 2011-12
was burning much larger amounts of gas due to low gas prices relative to coal and fuel oil.
NSPI also has heavy fuel oil back-up for its steam generating units that give it considerable
flexibility at Tufts Cove.
A second important caveat is that the winter of 2011-12 was a significantly warmer winter than
normal resulting in lower gas use by Heritage. Heritage plans for a peak day requirement of
approximately 40,000 GJ/d (~37 MMcfd) where NSPI requirements of anything more than about
90,000 GJ/d (~83 MMcfd) would put the pipeline at its higher throughput capability.
Nevertheless, we are unaware of any congestion on the lateral that has led to a reduction in
service to Heritage or reductions in gas use at Tufts Cove.
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Table 5-1 Gas Consumption on the Halifax Lateral (GJ)
Month

Total Monthly
Consumption

Nov 2011
Dec 2011
Jan 2012
Feb 2012
Mar 2012
April 2012
May 2012
June 2012
July 2012
Aug 2012
Sept 2012
Oct 2012

1,743,214
1,738,378
2,163,289
2,624,272
2,337,000
2,394,967
1,951,060
1,723,656
1,888,530
2,314,275
2,060,527
1,739,899

Nov 2011
Dec 2011
Jan 2012
Feb 2012
Mar 2012
April 2012
May 2012
June 2012
July 2012
Aug 2012
Sept 2012
Oct 2012

425,099
568,407
707,209
675,157
579,728
438,930
308,874
241,120
202,295
194,709
211,209
331,469

Avg. Daily
Consumption

Min. Daily
Consumption

Nova Scotia Power
58,107
56,077
69,784
90,492
75,387
79,832
62,937
57,455
60,920
74,654
68,684
56,126
Heritage Gas
14,170
18,336
22,813
23,281
18,701
14,631
9,964
8,037
6,526
6,281
7,040
10,693

Max. Daily
Consumption

43,857
44,248
41,434
68,922
48,600
36,635
42,408
41,851
45,871
54,116
42,980
24,983

79,862
77,470
98,415
105,838
102,450
94,562
87,642
68,775
81,557
95,299
83,368
92,026

9,607
12,236
17,179
18,301
8,702
9,934
7,444
5,940
5,646
5,326
5,216
7,282

20,902
24,315
29,214
28,862
28,239
20,431
13,667
10,763
7,368
6,999
8,974
16,019

Sources: Heritage Gas and Nova Scotia Power

New developments on the Halifax Lateral will affect the level of future throughput. First, there is
much uncertainty about the future use of gas at Tufts Cove. NSPI’s 2009 Integrated Resource
Plan forecasts declining gas use at Tufts Cove.17 A number of factors are contributing to this:
demand side management that reduces electricity consumption; the growth in wind generation,
expected to reach 40% of net energy sales by 2020; and the potential introduction of power
from Muskrat Falls in Newfoundland and Labrador over the Maritime Link. At the same time,
low gas prices can favor the dispatch of Tufts Cove over the coal units on the system.
Additional wind generation on the system may also argue for some additional gas-fired
generation “firming” capacity if not significant gas use. In short, the situation with gas
consumption at Tufts cove is subject to a number of uncertain variables, but overall it is
expected to decline. The effect on peak-day gas requirements remains unclear.
While NSPI demand is somewhat unpredictable, demand on Heritage is more predictable given
that much of the load is weather sensitive and not market price sensitive. Nevertheless,
Heritage is forecasting that it will reach 8.6 million GJ of sales in 2015 from the current annual
17

See the UARB web site: http://www.nsuarb.ca/index.php?option=content&task=view&id=111
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sales of about 5 million GJ. If the same ratio of sales to peak day obtains in the future as to
today, the total peak day need could be approximately 70,000 GJ or 65 MMcfd, over half of the
capacity on the lateral.
Two new sources of gas demand are expected on the Halifax Lateral. Both Heritage and Irving
Oil are constructing compressed natural gas stations that would take gas from the Halifax
Lateral, compress it to very high pressures (3,600 psi or thereabouts) and inject the gas into 40
foot long cylinders (lengths of reinforced pipelines) that can be stacked on flat-bed trailers, and
trucked to client locations. A cylinder can hold about 280 Mcf (about 300 GJ). The Heritage
facility is expected to use about 5,000 Mcf per day (5 MMcfd). The Irving facility may use up to
25,000 Mcf per day (25 MMcfd). The pattern of use is not known – that is these may primarily
serve customers with summer peaking load profiles; or they may also provide gas for winter
peaking customers.
The final potential use of gas on the Halifax Lateral is the proposed Alton Underground Storage
Project, being proposed by AltaGas Ltd. and Veresen Ltd., and which would be located about
half-way between the mainline M&NP pipeline and Halifax. The facility would consist of four
storage caverns, capable of holding between 4 Bcf and 6 Bcf of working gas with expansion
capabilities to 20 Bcf with additional cavern development. (Working gas is that gas which cycles
through the facility and is distinguished from base gas that remains in the cavern to sustain
pressures.)
Storage projects inject gas into the caverns during off-peak periods (spring-summer-fall) and
withdraw gas from caverns in the winter peak period. Underground gas storage can be used
both to supplement winter supply and to provide a hedge against losses of gas due to Sable
shutdowns or other events. Storage also allows customers to avoid high gas prices in peak
seasons. Alton expects that the gas injection rate could be as high as 120 MMcfd; the maximum
gas withdrawal rate could be approximately 250 MMcfd.
The implications for the Halifax lateral are twofold. In the winter withdrawal period, the extra gas
entering the Halifax Lateral from storage effectively increases the capacity on the pipeline by
increasing the pressure into Halifax and Dartmouth. At the same time, storage withdrawals
enhance mainline capacity by displacing gas that would have come down the lateral toward
locations farther downstream on the mainline. In the off-peak period, while Alton’s caverns are
filling, the maximum injection rate is at the upper capacity capability of the lateral, 120 MMcfd.
Depending on the fill patterns, which could be at much lower rates than the maximum rate, Alton
operations could lead to capacity constraints on the lateral.
The discussion above does not address the contractual issues with M&NP-CA around the
lateral. Neither NSPI nor Heritage reserves primary firm capacity rights over the lateral for their
peak requirements through annual or long-term contracts with M&NP. Rather, these customers
rely upon available capacity over the lateral, which can be scheduled on a secondary basis
under the terms of the M&NP tariff. With no other loads on the lateral, NSPI and Heritage can
be reasonably confident that capacity will be available on a secondary basis at all times.
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One implication of secondary transportation service is that should congestion arise on the
lateral, the current customers could see their flows reduced since the pipeline has no firm
delivery obligation. For NSPI this may be less of a concern because of their ability to switch to
heavy fuel oil. If a new customer, e.g., one of the CNG facilities, were to sign a firm contract with
M&NP, customers that rely on secondary rights could be exposed to interruption or reduced
deliveries on the days when congestion arises. Under the M&NP-CA tariff, the pipeline will
schedule the primary firm service customer’s full gas contract requirements prior to the
scheduling of any of the nominations that utilize secondary delivery rights. Furthermore, under
the tariff, the pipeline would have no obligation to invest in expanded capacity until all of the
current capacity is committed under primary firm contracts. Indeed, it is customary in the gas
pipeline industry that expansions of capacity are supported by long-term gas transportation
contracts.
Summary
ICF believes that capacity constraints could become a significant issue on the Halifax Lateral in
the future, but there is much uncertainty around the question. A significant source of uncertainty
is the future gas use at Tufts Cove, dependent as it is on fuel prices, electricity demand, and
other sources of electricity on the NSPI system. Other uncertainties are the operations of the
CNG stations planned for the lateral. There is little information at this time about how they would
operate. Finally, there is the question of the proposed Alton Storage facility, whether it is built,
to what size and configuration, and how it will operate. All of these matters will affect the Halifax
Lateral. ICF has not attempted to quantify the potential constraint on the lateral other than to
note that if all the projects proposed on the lateral materialize, and if Tufts Cove continues to
require gas even at a minimum level of use, there may be a need to increase capacity on the
lateral. Capacity can be increased by M&NP adding compression or adding additional pipe
through looping the line. This may require shippers on the lateral to secure primary firm service
from M&NP.
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6 Conclusions
While Maritimes Canada has significant onshore and offshore natural gas resources, the
historical trend in production has been one of decline. While the start-up of new production from
Deep Panuke would bring additional volumes, it is also forecast to decline fairly rapidly. In
addition, while there are other onshore resources in Maritimes Canada, including tight gas,
shale gas, and coal-bed methane, to date there has been limited development of these
resources.
Much of the reason for the limited development of Maritimes Canada gas resources has been
the growth in U.S. shale gas production, and more specifically the growth in the Marcellus
Shale, which have lower exploration and production costs than the offshore resource. The rapid
growth of shale gas production helped to reduce gas prices throughout the North America and
have resulted in lower prevailing prices in the Northeast and Maritimes Canada. While gas
prices are already showing signs of firming, they are not expected to return to pre-recession
levels which were much higher. The relatively low cost of developing Lower-48 shale gas
makes additional development of Maritimes Canada’s gas resources is less likely, as is
presented in ICF’s Base Case. New England, which is currently the largest market into which
Maritimes Canada gas is sold, is increasingly looking to the Marcellus Shale to fill its needs for
natural gas.
Since the startup of SOEP and the construction of M&NP which made gas service widely
available in Nova Scotia and New Brunswick, gas consumption in Maritimes Canada has
increased from essentially zero to an average of about 170 MMcfd in 2012, with most of the
growth coming from industrial consumers and electric generators. Natural gas continues to
have a comparative energy cost advantage over other alternatives. M&NP provides Maritimes
Canada gas users with access to the broader North American gas market just as it also
provides a conduit for SOEP production into that market.
Even with the low level of incremental demand growth projected and the additional supplies
from Deep Panuke in the ICF Base Case, gas loads in Maritimes Canada are expected to
regularly exceed domestic production before the end of the decade. Unless additional domestic
gas resources are developed, Maritimes Canada consumers will have to purchase supplies
from outside the region. Since M&NP is connected to a much larger pipeline network in the
United States and Eastern Canada, Maritimes consumers of gas can acquire gas from the
larger market.
External gas supplies to augment offshore production could come from either LNG imports into
the Canaport terminal or from the United States or Eastern Canada via M&NP interconnections
with PNGTS, TGP, and AGT. Given that North American gas prices are below world LNG
prices for much of the time, under current conditions acquiring incremental supplies from the
North American sources should be the lower cost option. This report has focused on U.S.
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supply. The U.S. supply can be supplemented with a mix of local gas storage (yet
undeveloped) or some supplies from Canaport to meet demand during peak periods.
ICF believes there is a strong argument for Maritimes Canada consumers to contract for firm
pipeline capacity between one of the liquid Marcellus hubs and Baileyville. The alternative
would be to purchase gas in New England for delivery over M&NP. Maritimes Canada buyers
would then have to compete against New England consumers to purchase the gas on an
interruptible basis at a New England market hub. During peak demand periods, interruptible
supplies are scarce and gas prices in New England can reach US$30 per MMBtu, as seen in
the winter of 2012/13. One variation on this alternative would be to purchase gas in Marcellus
and use interruptible transportation to get it to M&NP in the summer, ship the gas to Maritimes
Canada, and store the gas for winter deliveries. This assumes the development of the Alton
Storage project or some other storage project. ICF has not studied this option because the
facilities are not in place. In any case the viability of the storage option would depend on the
costs of the storage service and the potential storage customers’ supply economics.
The argument for some form of firm pipeline transportation connecting Maritimes Canada with
Marcellus production is shown in Figure 6-1, based on the firm tariff of about US$3.67 per
MMBtu and the daily spot prices at Dominion South Point (a major trading hub for Marcellus gas
production), the “hypothetical firm” price of gas delivered to Maritimes Canada would have been
about $9 per MMBtu lower than the December through February average spot prices at Dracut.
Figure 6-1 Comparison of Winter 2012/13 Daily Spot Gas Prices and Hypothetical
Contracted Price at in Maritimes Canada ($/MMBtu)
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Sources: Bloomberg (historic price data), ICF (tariff estimate), based on 80% load factor

The example presented above illustrates the value of a firm pipeline contract path across the
constraint into New England. However, there is no unsubscribed firm pipeline capacity available
on these paths in New England, even while there is interruptible capacity for the non-winter
seasons. New pipeline capacity will have to be built in New England to provide access to
upstream gas supplies. The construction of new pipeline capacity supported by new firm
contracts would reduce the congestion constraint that created the high winter prices in New
England shown in Figure 6-1. However, if sufficient new pipeline capacity is constructed into
New England to alleviate constraints, the high gas prices will disappear and the observed
savings compared to the future New England prices would likely be less than the example
indicates. Contracting for the new firm pipeline capacity would, nevertheless, provide reliable
gas supplies and reduce volatility.
Based on the range of scenarios examined in this study, unless there is development of new
domestic gas resources, ICF concludes it would be advisable for Maritimes Canada consumers
to consider contracting for between 100 and 600 MMcfd of firm pipeline capacity from the
Marcellus. The amount and timing of contracts required would depend on the rates of demand
growth and domestic production decline.
Contracting for capacity could be challenging. The pipeline expansions proposed for New
England will necessarily rely on New England shippers to support the bulk of the expansions.
The LDCs in New England appear to have sufficient capacity to meet their needs, so that new
firm shippers would be power generators. At present, power generators do not have a pricing
mechanism to recover firm pipeline costs over the term of typical pipeline contracts. Whether
these new shippers will be forthcoming is an open question. Maritimes Canada shippers
themselves are unlikely to be able support an entire pipeline expansion. In any case, the
expansion of pipelines into New England remains a fluid, developing situation.
Another source of uncertainty is whether storage would be economic under the present and
future conditions. ICF’s analysis did not study the storage question directly; but the role of the
Canaport facility in all of the scenarios studied, suggests that a storage project or LNG terminal
can provide seasonal gas supply.
The technological developments that have made possible large volumes of shale gas in North
America have created both benefits and challenges for Maritimes Canada. The shale supplies
have lowered prevailing natural gas prices relative to recent history. ICF believes gas prices will
remain in the $4 to $6 per MMBtu range and that this means economic gas supplies for
Maritimes Canada for the foreseeable future. These same developments, however, have
reduced the competitiveness of the Scotian Shelf resources, requiring additional external supply
to meet domestic requirements. Reversing M&NP to deliver gas into Maritimes Canada is
feasible and except for the high demand cases, probably low cost. But reversing M&NP is not
the issue; securing additional supplies into New England that can reach M&NP is the challenge.
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7 Appendix A
Annual Gas Balances
1. S1/D1, ICF Base Case - Moderate demand growth and declining production
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S1/D2, Mid-level demand growth and declining production
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2. S2/D2, Mid-level demand growth and mid-level gas production
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3. S3/D1, Moderate demand growth and increased domestic production
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4. S3/D3, High demand growth and increased domestic production
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Winter Gas Balances
1. S1/D1, ICF Base Case - Moderate demand growth and declining production
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2. S1/D2, Mid-level demand growth and declining production
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3. S2/D2, Mid-level demand growth and mid-level gas production
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4. S3/D1, Moderate demand growth and increased domestic production
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5. S3/D3, High demand growth and increased domestic production
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Summer Gas Balances
1. S1/D1, ICF Base Case - Moderate demand growth and declining production
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2. S1/D2, Mid-level demand growth and declining production
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3. S2/D2, Mid-level demand growth and mid-level gas production
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4. S3/D1, Moderate demand growth and increased domestic production
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5. S3/D3, High demand growth and increased domestic production
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Spring/Shoulder Gas Balances
1. S1/D1, ICF Base Case - Moderate demand growth and declining production

The Future of Natural Gas Supply in Nova Scotia

Page 120

The Future of Natural Gas Supply in Nova Scotia

Page 121

The Future of Natural Gas Supply in Nova Scotia

Page 122

2. S1/D2, Mid-level demand growth and declining production
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3. S2/D2, Mid-level demand growth and mid-level gas production
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4. S3/D1, Moderate demand growth and increased domestic production
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5. S3/D3, High demand growth and increased domestic production
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