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Background

Puget Sound Energy (PSE) is requesting a discussion on the price spreads of ULSD and IFO-380 to Sumas natural gas.
The intent is to support the appropriate oil pricing outlook for considering future price spreads in the Puget Sound region
to be used for contracting purposes. In particular, PSE has asked for an analysis detailing the probable ceiling price on
Sumas natural gas and probable floor price on ULSD and IFO-380, drivers behind the current spread, and what factors
could lead to a degradation of the spread in the study period (2013-2030) and the likelihood of such circumstances
occeurring.

The ULSD and IFO-380 price spread to Sumas natural gas will be driven by regional supply/demand dynamics in US
PADD V and Western Canada (Figure 1). PADD V covers the US West Coast and consists of Alaska, Arizona,
California, Hawaii, Nevada, Oregon, and Washington. Western Canada is defined as the provinces of British Columbia
and Alberta for the purposes of this study.

Figure 1: Map of US PADD V and Western Canada
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Sumas Gas Price Dynamics

Natural Gas Hub Prices

Figure 2: North American Natural Gas Prices
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Wood Mackenzie does not forecast a significant recovery of gas prices and expects Sumas gas price to remain in the
$4.00-$5.25/mmbtu range throughout the study period (Figure 2). Despite price support to Henry Hub due to LNG
exports coming online in the Gulf Coast as well as robust industrial demand growth, Sumas sources the majority of its
natural gas from British Columbia, which prices its volumes off of AECO. At the AECO hub, price increases are
constrained due to limited demand access as well as increasing competition from sources of supply in North America
flowing into current end markets (i.e. Marcellus). Consequently, upside to Sumas gas price is limited, and Sumas gas
price is not expected to cause the price spread to ULSD/fuel oil to collapse.
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Natural Gas Supply/Demand Dynamics

Figure 3: PV10 Breakeven Gas Price by Sub-Play
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Key BC Natural Gas Plays

Natural gas price dynamics are driven by the rise of North American unconventionals and the associated increase in
volumes of relatively low-cost gas. At prices of $4/mmbtu, there is ~430 tcf of economic reserves in unconventional
plays alone with another ~300 tcf of gas available with just a $1/mmbtu increase, enough to supply North America for

another 24 years at current demand levels (Figure 3).
Figure 4: North American Pacific Coast Natural Gas Demand
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North American gas demand is expected to grow through the study period, driven by increases in the power generation
sector and LNG export facilities coming online. However, the North American Pacific Coast is expected to contribute
very little of this growth, with only an increase of ~1 bcfd of demand by 2030 (Figure 4). Industrial growth demand is
forecast to be negligible due to a dearth of established industrial projects in the pipeline. NGV penetration is also
expected to have little effect as the lack of re-fuelling infrastructure has constrained NGV uptake and competition with
hybrid / electric vehicles has further eroded their market share. Opportunity for long-term upside in British Columbia
LNG (BCLNG) exists, but high deliverability risk makes the timing and cost of these projects very uncertain. A number of
issues must be resolved on technical, political, and fiscal aspects for these projects to move forward. Most tellingly, a

large number of these concerns are dependent on regulatior and thus are high-risk projects.
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ULSD and IFO-380 Price Dynamics

Figure 5: PNW Price Forecast for Sumas Natural Gas, ULSD and IFO-380
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Wood Mackenzie expects the basis spreads between natural gas to ULSD and IFO-380 to be sustained throughout the
study period due to crude price support and decreased ULSD and IFO-380 price in PNW. Even taking into account the
PSE Price Triggers as defined by the PSE contracts, Wood Mackenzie expects a minimum price spread of $4.25/mmbtu
occurring in 2018 before the differential reverses trend and widens through the end of the study period (Figure 5).

ULSD and IFO-380 Supply/Demand Dynamics

Figure 6: PNW Petroleum Product Demand Forecast
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Petroleum product dynamics are not expected to change significantly through 2030 (Figure 6). Demand is forecast to
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decrease slightly from ~2000 kb/d in 2014 to ~1960 kb/d in 2030, with diesel demand increasing and fuel oil demand

decreasing to small extents over the same timeframe.
Figure 7: 2012 and 2020 Snapshots of PNW Refinery Yields
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Refinery yields in the region are expected to remain relatively consistent with minor changes resulting from increased
light, tight oil (LTO) production from the Bakken. However, these changes provide favourable price increases as refining
of LTO shifts yields towards the lighter end of the product barrel and decreases supply of ULSD and IFO-380. Further
price upside exists as current rail offloading capacity in California and PNW is currently underutilized; should rail buildout
occur there is available capability to handle increased volumes of Bakken crude.

Conclusions and Risk Factors

Figure 8: IFO-380 and ULSD Trigger Prices
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Wood Mackenzie expects ULSD and IFO-380 price spreads to Sumas gas to be sustained throughout the study period.
Production of ULSD and IFO-380 will decrease due to lightening of the crude slate, while product demand in PNW will
remain relatively constant through 2030. Natural gas price growth is expected to remain muted due to the ability to
access significant volumes of economic reserves; Sumas will grow even less due to AECO-priced volumes struggling to
find end markets.

Wood Mackenzie has identified a number of risk factors to the study, but even in the event of a "perfect storm" scenario,
a substantial price spread will still be sustained. Wood Mackenzie's forecast currently includes four BCLNG facilities
coming online; even if all projects proposed in the queue were to be constructed, price upside to Sumas natural gas is
limited. Therefore, NGV demand would need to increase by an extreme amount (greater than current North American
diesel demand) before prices begin to approach trigger prices due to substitution for long-haul trucks and potentially rail.
However, the narrowing of the ULSD-Sumas gas spread would impair substitution economics, since increased gas price
increased cost of NGV use, making it unlikely a large enough volume swap will occur to drive prices towards each other.
On the product side, price support from oil project breakevens keep product prices at a premium to gas. In addition,
market forces are able to adjust to worst case scenarios in a span of months to push them back towards the base case.

Page 6 of 6
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