Higher nuclear availability and mild winters reduced

imports into Japan and South Korea

Outlook 2020
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Global gas prices softened in 2019

Outlook 2020
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End of the current supply wave in 2020

Outlook 2020
LNG supply growth range by country LNG demand growth range by region
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Global LNG market equilibrium expected to be restored Shell LI
utloo

LNG import growth by region
MT
15

Ql Q2 Q3 Q4 Ql Q2 Q3 Q4 Ql Q2 Q3 Q4 Ql Q2 Q3 Q4 Ql Q2 Q3 Q4 Ql Q2 Q3 Q4

2016 2017 2018 2019 2020 2021

B Asia Europe B Americas B Middle East

Source: Shell interpretation of IHS Markit 2019 data

Royal Dutch Shell February 2020 29



Expected supply shortage in mid-2020s resulted in
record FIDs

Outlook 2020

Investment in liquefaction capacity by contract type LNG equity offtake by buyer type
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Record FIDs delay expected supply-demand gap

ING demand estimated to double by 2040

Emerging LNG supply-demand gap
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China gas demand expected to double

China gas demand by sector
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Will Worries About Losing Overall Rail Network Capacity Force More CBR
To Shorter Trains ie. Higher Costs, Less CBR Effective Capacity?
Posted Saturday February 22, 2020. 6:15 MT

We certainly don’t have inside knowledge of the Transport Canada discussions, but CN’s Feb 16 response to the modified
Feb 16 restrictions points to the primary problem to solve and therefore the likely implications to crude by rail (CBR) when
Transport Canada announces the permanent CBR safety restriction on or before April 1. These new safety restriction are
in response to the second CP crude by rail tank car derailment and fire on Feb 6 (the first was Dec 9) near Guernsey,
Sask, Transport Canada immediately put temporary CBR safety restriction on Feb 6, but then surprised with modified
CBR safety restrictions on Feb 16. We believe CN’s Feb 16 press release was significant as it points to the real problem
for the Liberals on putting in new crude by rail safety rules. The original Feb 6 restrictions of slower speeds for CBR >20
tank car trains would reduce CN’s overall rail network capacity by 1/3. No one is going to say making CBR safer isn’t a
key priority. But we think we also found the other priority — not hammering Canada’s rail network capacity and impacting
all sectors ie. agriculture, bulk, coal, etc. If as CN points out that its slow speeds that hammer the overall network
capacity, then it seems logical that the upcoming CBR safety restrictions will disincentivize longer (>80 tank cars) trains
moving at slower speeds by disproportionately restricting/adding costs to try to get more smaller (<80 tank cars) moving at
the highest speeds allowed. Its not just higher costs per barrel, if industry is incentivized to use shorter trains, it will
inevitably reduce over all CBR capacity. We don’t believe there is sufficient space locomotive and conductor capacity to
add more trains to make up for the shorter trains. Lastly, we think the likely scenario is to also disincentivize CBR away
from the DOT-117R Retrofits and Jacketed CPC-1232 tank cars but, we don’t see the Liberals move to an earlier than
planned phase out of these tank cars as we have been expecting. That would be a double hit to overall CBR capacity.
This may be our guess, but CN’s comments and the surprise modified restrictions on Feb 16 certainly make the guess
seem logical. We have to believe higher CBR costs will be the end result of the upcoming April 1 permanent changes.

2nd CP tank car derailment and fire near Guernesy Sask in 2 months. There was the 2" CP crude by rail (CBR)
derailment and fire near Guernsey (Sask) on Feb 6. The prior one was on Dec 9. The Feb 6 incident was a CBR unit train
that had 32 tank cars derail, several tank cars were breached, and a fire ensued involving a number of tank cars.
Fortunately no one was injured. The difference in the Feb 6 incident was that the tank cars were the top of the line DOT-
1173 new builds, whereas the Dec 9 incident involved DOT-117R retrofits and Jacketed CPC-1232 tank cars. The
Transportation Safety Board report noted “The derailed tank cars were all DOT 117J100-W tank cars. The tank cars
located from line 32 to 63 (32 cars) derailed. One derailed tank car that remained upright was otherwise unaffected and
was subsequently re-railed. Of the remaining 31 derailed cars, about 19 derailed cars were involved in a pool fire from
released product west of the crossing, while an estimated 12 cars derailed east of the crossing but were not directly
involved in the fire. To date, there have been no mechanical defects observed that could be considered causal. A review
of the locomotive event recorder download determined that the train was handled in accordance with regulatory and
company requirements.”

Significantly, the Feb 6 incident was a Class 2 investigation. One of the reasons why we expected added CBR
restrictions was that Transportation Safety Board of Canada elevated this occurrence to a higher level than the CP Dec
tank car derailment an fire. The TSB said “This is a class 2 investigation. These investigations are complex and involve
several safety issues requiring in-depth analysis. Class 2 investigations, which frequently result in recommendations, are
generally completed within 600 days.” Whereas the TSB wrote on the CP Dec oil tank care derailment/fire that was a
class 3 investigation. “This is a class 3 investigation. These investigations analyze a small number of safety issues, and
may result in recommendations. Class 3 investigations are generally completed within 450 days. For more information,
see the Policy on Occurrence Classification”. This is elevating the level of concern is why we thought there would be
increased CBR restrictions. Class 2 is a higher priority investigation than a Class 3. Here is the excerpt from the
Transportation Safety Board of Canada definitions of the top 3 class levels of investigation so you can see the difference.
“Class 1 occurrence. A class 1 occurrence is a series of occurrences with common characteristics that have formed a
pattern over a period of time. This pattern is made of one or more significant safety risks previously identified by the TSB
or organizations in other jurisdictions in the course of their investigations, or of an issue of interest that has emerged from
statistical analysis. Class 2 occurrence. A class 2 occurrence has significant consequences that attract a high level of
public interest across Canada or internationally. A large number of people are affected, some of whom may be fatally or
seriously injured. There may be a large release of dangerous goods. There is significant damage to property and/or the
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environment. There is a high public expectation that the TSB will investigate. There is a high likelihood of identifying new
safety lessons and of advancing transportation safety by reducing risks to persons, property, or the environment. A
complex and exhaustive investigation is required. Class 3 occurrence. A class 3 occurrence may have significant
consequences that attract a high level of public interest. It may involve multiple fatalities and/or serious injuries. There
may be a medium-sized release of dangerous goods. There is moderate to significant damage to property and/or the
environment. There are public expectations that the TSB will investigate. It is quite likely that new safety lessons will be
identified and that transportation safety will be advanced by reducing risks to persons, property, or the environment. A
detailed investigation is required.”

Transport Canada quickly put in its Feb 6 “temporary” lower speed limits” for “Key Train” CBR and these were to be in
place until March 9. Transport Canada moved fairly quickly and issued its Feb 6, 2020 “Order Pursuant to Section 32.01
of the Railway Safety Act (MO 20-02)” [LINK]. The order defined a “Key Train” as “that includes one or more loaded tank
cars of dangerous goods that are included in Class 2.3, Toxic Gases and of dangerous goods that are toxic by inhalation
subject to Special Provision 23 of the Transportation of Dangerous Goods Regulations; or b) that includes 20 or more
loaded tank cars or loaded intermodal portable tanks containing dangerous goods, as defined in the Transportation of
Dangerous Goods Act, 1992 or any combination thereof that includes 20 or more loaded tank cars and loaded intermodal
portable tank”s. Basically this would include all CBR trains. The new order then put low speeds in for a Key Train, saying
“Not operate a Key Train at a speed that exceeds 20 miles per hour within Census Metropolitan Areas or, in all other
locations, at a speed that exceeds 25 miles per hour. This order is effective on February 8, 2020 and remains in effect
until March 9, 2020. For the purpose of this order, Census Metropolitan Areas (CMAS) means population centres defined
and published by Statistics Canada as core (i.e., at least 50,000 persons) and secondary core (i.e., at least 10,000
persons) of CMASs.).

The slower speeds were to be in place until March 9, and Transport Canada said it was open to requests for a review of
the order for slower speeds until March 9. The Feb 6 order did not specifically say Transport Canada was working with
the rail industry for a permanent solution to CBR safety. But the order was clear that the new slower speeds were
temporary as the new slower speeds were only in effect until March 9, 2020. And Transport Canada said that the rail
industry could request a review of the new slower CBR speeds. Transport Canada said “If you intend to initiate a review
of the Order, you must file a request in writing with the Transportation Appeal Tribunal of Canada, no later than March 9,
2020.” The expectation was that sometime prior to but, likely close to, March 9, Transport Canada would reveal the post
March 9 rules for CBR.

And then surprised with the Feb 16 new “temporary” speed limits splitting crude by rail into higher risk and other CBR
trains. Transport Canada then surprised by not waiting until March 9, with its Feb 16 announcement [LINK] of
superceded new “temporary” speed limits and by adding a new category “Higher Risk” Key Trains. Transport Canada said
“Since then, Transport Canada officials have worked diligently with large railway companies to further assess the causes
of recent derailments, and to develop plans to address the areas of greatest concern. As a result of this work, new
measures are being implemented effective immediately to reduce the speed of the higher risk key trains traveling through
areas of greatest concern.” The new rules included (i) A splitting of Key Trains to include a new category of “Higher Risk”
Key Trains defined as “Higher risk key trains are unit trains where tank cars are loaded with a single dangerous goods
commodity moving to the same point of destination; or trains that include any combination of 80 or more tank cars
containing dangerous goods.” le. Higher Risk” Key Risk CBR trains are more than 80 trains vs High Risk CBR trains at
more than 20 tank cars. (ii) For Key Trains (20 to 80 CBR tank cars), revised speed limits were 35 mpg in metro cities. all
other areas 40 mph if there are no signals and 50 mph if signals. (ii) For “Higher Risk” Key Trains (ie. more than 80 CBR
tank cars), the revised speed limits were 25 mph if no signals and 30 mph if signals. All other areas, 25 mph if no signals,
50 mph if signals.

The new “temporary” measures are in place until April 1, Transport Canada said they are now working with the railways to
develop permanent measure. The new Feb 16 speed limits and Higher Risk classification are in place until April 1, 2020.
Interestingly, Transport Canada highlighted they are working with industry for permanent changes. Transport Canada
wrote “The new Ministerial Order will enter into effect immediately and will remain in place until April 1, 2020. Transport
Canada is working with the railways to develop a more comprehensive set of safety measures, which will include
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permanent measures. These will target track infrastructure maintenance and renewal, winter operations, safety practices
of the railway companies, and any other actions necessary to keep Canadians safe.”

Why did Transport Canada surprise with the Feb 16 announcement and not wait until March 9? Transport Canada did not
specify why they came out with the new “temporary” rules, but we believe the CN’s Feb 16 release (on the modified
Transport Canada) points to the logical reason why the new limits came then as opposed to March 9. CN’s Feb 16
release “CN Supportive of the Amendment to the Ministerial Order on Train Speed” [LINK] said it was “supportive of the
decision by Canada’s Transport Minister to amend the Ministerial Order issued on February 7, 2020. That Order restricted
the speed of trains carrying dangerous goods on all parts of the railway networks in Canada, the consequence of which
was a reduction in at least a third of CN’s overall network capacity for all trains, even those not carrying dangerous
goods.” A reduction in the overall network capacity by 1/3 had to be a non-starter for CN and for the Liberals on an
impact on the Cdn economy of this magnitude. We believe this is the real reason for the Feb 16 announcement instead of
waiting until March 9, CN (and we assume CP) would have gone to Transport Canada and warned them on the impact to
the overall rail capacity by the original lower speed limits. We don’t believe anyone will say that the primary reason for
these changes were to maximize overall rail capacity, rather the changes will always be messaged as being safety for
CBR. However, it was interesting to Minister Garneau quote in the press release, which to us, seemed to be the
acknowledgement to CN that he listened to their concerns, its not just safety, its also the need for an efficient rail system.
Garneau said “It is for this reason that | put immediate speed restrictions to reduce the risk of derailments until more
permanent measures are put into place to address this situation. A safe and efficient railway system is critical to the well-
being of our country and its citizens.”

Does this mean the real problem to solve is to minimize impact on overall rail capacity while working to increase CBR
safety? CN said the original speed limits would reduce overall network capacity by 1/3, but didn’'t specify the reduction
under the revised temporary rules that added the new “higher risk” (>80 tank cars) classification ie. slower speeds for
CBR is what causes overall network capacity loss. The Feb 16 modifications will be less than 1/3 reduction but we don’t
know how much less. We can’t believe the Liberals will have permanent CBR safety rules that reduce CN’s overall rail
capacity by 30% or even 15%. Can you imagine the complaints from sectors like agriculture, coal, even for bulk products
moving from the west coast to Midwest. Recall that one of the big advantages for Prince Rupert is moving goods to the
Midwest faster than if they unload on the US west coast. We don’t know the magic number but have to believe it can’t be
too much more than a 10% loss in overall capacity.

If the restrictions are to add costs/discourage slower moving >80 tank car trains, it has to push more CBR to shorter <80
tank car trains, which will add to cost per barrel. So if the Liberals are concerned about limiting the loss of CN’s overall
network capacity (and also CP) and if the key factor that hits the capacity loss is train speeds, it seems like the problem
the Liberals are solving for is how to allow the maximum number of CBR trains (not necessarily number of tank cars) that
can move at higher speeds ie. they aren’t higher risk trains with >80 tank cars. Or perhaps said the right way, how to
discourage higher risk >80 tank car trains that go at slower speeds. Right now the higher risk trains are >80 crude tank
cars. But if the objective is to minimize the number of slower moving trains, isn’t the only logical solution is to make the
restrictions (effective costs) on higher risk trains disproportionately more than for trains with lesser cars? Separate
question is if they change the current higher risk train # to less than 80 crude tank cars.

If industry gets pushed to shorter trains, its not just higher costs, there will be an inevitable loss in total CBR capacity. Any
loss in overall CN or CP rail capacity means there will be increasing competition among sectors (ie. agriculture, bulk, coal,
etc) for rail capacity. Plus the other specific hegative to CBR is that pushing the oil patch to shorter trains is that it has to
inevitably reduce the overall CBR capacity. There isn’t an unlimited amount of locomotives and crews to simply assume
the overall CBR capacity can be maintained by saying CN and CP can just run more shorter trains to make up for any loss
in train length. We don’t have a CN or CP locomotive and conductor forecast model, but we think its fair to assume CN
and CP just don’t have that much spare locomotive and conductor capacity lying in wait. Lets say the average train length
goes from 100 to 80 tank cars. We don’t believe CN and CP have >25% more locomotives and conductors on call that
can come back immediately to move CBR trains to maintain the overall effective CBR capacity.

The Disclaimer: Energy Tidbits is intended to provide general information only and is written for an institutional or sophisticated investor audience. It is not a recommendation of, or solicitation for the
purchase of securities, an offer of securities, or intended as investment research or advice. The information presented, while obtained from sources we believe reliable as of the publishing date, is not
guaranteed against errors or omissions and no representation or warranty, express or implied, is made as to their accuracy, completeness or correctness. This publication is proprietary and intended for
the sole use of direct recipients from Dan Tsubouchi and SAF Group. Energy Tidbits are not to be copied, transmitted, or forwarded without the prior written permission Dan Tsubouchi and SAF

Group. Please advise if you have received Energy Tidbits from a source other than Dan Tsubouchi and SAF Group.

Page | 3


https://www.cn.ca/en/news/2020/02/cn-supportive-of-the-amendment-to-the-ministerial-order-on-train/

Energy Blog SAF crov

It also makes it difficult for any earlier phase out of DOT-117R Retrofits and Jacketed CPC-1232 tank car, The challenge
will be how to maintain as much CBR capacity as possible if there is a push to smaller trains and this means it will be
tough to have an earlier phase out of DOT117R retrofits and Jacketed CPC-1232 tank cars. There may be one
advantage for the oilpatch from any potential additional safety CBR restrictions. For over a year, we have been warning
of the likelihood for the Liberals to move to an earlier than planned phase out of the DOT-117R Retrofit and Jacketed
CPC-1232 tank cars ie. what BNSF did in the summer of 2018. However, if we are correct that there is a push to shorter
trains and this reduces the overall CBR capacity, we believe it will make it difficult for Transport Canada to have an earlier
than expected phase out of the DOT-117R Retrofit and Jacketed CPC-1232 tank cars. That would be another hit to CBR
overall capacity. Rather we believe the Liberals can (i) make the case that new slower, shorter CBR trains will help with
the safety risk for all tank cars including DOT-117R Retrofits and Jacketed CPC-1232 tank cars, and/or (ii) they also
include more of these tank cars in the Higher Risk category so the added cost deters the usage of these tank cars.
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Excerpt Teck Q4 Financials https://www.teck.com/media/Q4-2019-Quarterly-NR.pdf

“Frontier Project

In the fourth quarter, as a result of lower market expectations for WCS heavy oil prices, we reviewed
our energy assets for impairment. As noted above, for our interest in Fort Hills, we

determined that the reduction in WCS heavy oil prices was an indicator of impairment and we
recorded an impairment in the fourth quarter.

For our other oil sands assets which are in the exploration and evaluation stage, we continue to
evaluate project development scenarios.

Our largest oil sands property is the Frontier oil sands project (100% interest), located in Northern
Alberta. In 2011, we submitted an Environmental Impact Assessment and the Report of the Joint
Review Panel was issued on July 25, 2019, and all major provincial approvals have been issued for
the Project. A federal decision statement on whether the project will be approved is expected by the
end of February 2020.

. Assuming a positive federal
decision statement, we intend to pursue further optimization studies and have not identified an
impairment indicator as at December 31, 2019.
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Eni announces a new oil discovery offshore Mexico

17 FEBRUARY 2020 9:10 AM CET
According to preliminary estimates, the Saasken discovery may contain between 200 and 300
million barrels of oil in place.
San Donato Milanese (Milan), 17 February 2020 — Eni announces a new oil discovery on the Saasken
Exploration Prospect in Block 10, located in the mid-deep water of the Cuenca Salina in the Sureste
Basin, Offshore Mexico. According to preliminary estimates, the new discovery may contain between
200 and 300 million barrels of oil in place.

Saasken-1 NFW well, which has led to the discovery, is the sixth consecutive successful well drilled by
Eni offshore Mexico in the Sureste Basin. It is located approximately 65 kilometers off the coast, and
was drilled by the Valaris 8505 Semisub in a water depth of 340 meters and reached a total depth of
3,830 meters.

Saasken-1 discovered 80 meters of net pay of good quality oil in the Lower Pliocene and Upper
Miocene sequences. The reservoirs show excellent petrophysical properties. An intensive data
collection has been carried out on the well and the data acquired indicate a production capacity for
the well of more than 10,000 barrels of oil per day.

The discovery is opening a potential commercial outcome of Block 10 since several other prospects
located nearby may be clustered in a synergic development.

The Block 10 Joint Venture, composed by Eni (operator with a 65% stake), Lukoil (20%) and Capricorn
(15%), will work to appraise the discovery and to exploit nearby synergies in order to start the studies
for a commercial development.

Mexico is a core country in Eni’s strategy of future organic growth. The company is currently
producing approximately 15,000 barrels of oil equivalent per day (boed) from Area 1 and expects to
reach a plateau of 100,000 boed in the first half of 2021. Eni is also planning an important exploration
campaign in the other licenses held in Mexico.

Eni has been present in Mexico since 2006. Currently Eni holds rights in eight exploration and
production blocks (six as the Operator), all located in the Sureste Basin in the Gulf of Mexico.

NOTE TO EDITORS: The National Hydrocarbon Commission (CNH) approved the 15% share of
Capricorn in Block 10 (contract CNH-R02-L01-A10.CS/2017). At the same time CNH approved the
acquisition of a 15% share of Eni Mexico in the adjacent Block 9 (contract CNH-R02-L01-A09.CS/2017)
operated by Capricorn. The signature process of the revised Production Sharing Contracts to reflect
the change in the JV working interest is ongoing.
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Fuel situation in the Eastern, Central and Southern regions

* The storage facilities in the following areas have the following capacity:

Gasoline Diesel

Benghazi 13 days 2 days
Tobruk 0 days S
Sebha 0 days

Tobruk

Daily losses to the Libyan economy
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Vitol Sees Oil Recovery This Year After Big Slump From Virus (1)
2020-02-21 08:21:24.922 GMT

By Grant Smith and Annmarie Hordern
(Bloomberg) -- The oil market is poised for a recovery

I, Chief Executive Officer Russell Hardy said.
While that adds to similarly pessimistic views, including from
the International Energy Agency, he said lower supply from Libya
and Venezuela and the prospect of deeper cuts from OPEC are
easing concerns for the market.
“All of those factors are going to help re-balance the 200
million barrels, which will leave the market in a better
position for the second half of the year,” Hardy said in a
Bloomberg Television interview. “There’s an OPEC meeting to come
in a couple of weeks time and the market’s anticipating some
kind of supply response from OPEC.”
Brent rose for eight consecutive days through Thursday in
the longest rally in a year, after hitting the lowest since
December 2018 earlier this month. Expectations of the worst-case
scenario from the impact of the virus have been reduced,
boosting prices toward $60 a barrel, Hardy said.
Vitol, the world’s largest independent oil trader, expects
prices to recover to $60-$70 a barrel in the coming months.
Prices were at $58.38 as of 8:20 a.m. in London on Friday.
OPEC and its allies will have a big part to play in the
market’s revival. Technical experts from the coalition this
month recommended a further supply curb of 600,000 barrels a day
until June. That’s on top of the 2.1 million barrel-a-day cut it
is already making. The alliance is scheduled to meet March 5-6
in Vienna.
While the Vitol boss’s comments indicate an oil market in
repair, whittling down any glut created by the demand loss in
China will be a difficult task. Saudi Energy Minister Abdulaziz
bin Salman, which has been pushing for weeks for an emergency
meeting of OPEC+, this week equated the coronavirus’s impact on
the market to a house on fire.
The IEA expects global oil demand to drop in the first
quarter for the first time in over a decade. For 2020 as a
whole, the virus will curb annual growth in global consumption
by about 30% to 825,000 barrels a day, the lowest since 2011,
according to the Paris-based agency.

To contact the reporters on this story:

Grant Smith in London at gsmith52@bloomberg.net;
Annmarie Hordern in London at ahordernl@bloomberg.net
To contact the editors responsible for this story:

James Herron at jherron9@bloomberg.net

Rakteem Katakey, Amanda Jordan
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Canada steps up its efforts to reduce methane
emissions

Katherine Konschnik, Regulatory Analyst, Office of Legal Counsel, on loan from Duke University Nicholas Institute
Frances Reuland, Energy Analyst, Energy Supply and Investment Outlook DivisionCommentary — 17 February 2020

In 2018, Canada finalised regulations to reduce methane emissions from upstream oil and
natural gas facilities, including extraction, primary processing, long-distance transport, and
storage. Provisions to track and repair “fugitive” methane leaks and to limit emissions from
compressors and fracked gas well completions went into effect in January; facility-wide venting
limits and pneumatic equipment standards enter into force three years from now.

Although many of Canada’s provinces had previously regulated methane from oil and gas
production facilities, either directly or indirectly through safety and waste prevention measures,
this rule marks the first time that the Canadian government has targeted methane emissions
from the oil and gas sector.

While Canada’s rules do not address all methane releases, they nevertheless add to a growing
body of examples of regulation on methane emissions, which the IEA is collating and making
available as part of its Methane Tracker. IEA analysis has consistently shown that action to
reduce methane emissions is one of the most cost-effective options to reduce global emissions
and an essential complement to efforts to bring down emissions of carbon dioxide.

Canadian oil and gas methane rules to kick off in 2020 — others likely to follow

Canada intends for the new rule, alongside provincial regulations, to fulfil the country’s
commitment to reduce oil and gas methane emissions by 40% to 45% below 2012 levels by
2025. That pledge supports Canada’s Nationally Determined Contribution (NDC) under the Paris
Agreement, which sets an economy wide GHG target that specifically included methane. Other
countries likewise included methane reductions from this sector in their NDCs, and it is likely
that more will do so in the next NDC round this year.

In 2017, Canada’s Greenhouse Gas (GHG) Inventory reported that around 1.5 million tonnes (Mt)
of methane were vented or leaked from the oil and natural gas industry. In its inventory, Canada
assumes that one tonne of methane is equivalent to 25 tonnes of CO; (the 100-year Global
Warming Potential [GWP] reported by the Fourth Assessment Report of the Intergovernmental
Panel on Climate Change [IPCC, 2007]). Methane is therefore reported to be equal to around 39
Mt CO; equivalent emissions (CO.-eq) and around 5.4% of the country’s total greenhouse gas
emissions of 716 Mt CO.-eq.

The IEA estimates global methane emissions from the oil and gas sector totalled nearly 80 Mt in
2017.

The methane rule plays a key role in Canada’s GHG emissions targets

Canada’s national inventory is largely based on periodic emission studies, with interim-year
estimates determined by interpolation, using production information and other provincially-
reported data. The periodic studies utilise component inventories, detailed production
accounting data, emission factors, and the frequency and duration of emitting activities. Peer-



reviewed short-term measurement studies suggest this inventory may under-estimate methane
emissions, either because the rules do not require reporting of all sources, or because emission
factors and activity factors are unrepresentative and incomplete. The [EA Methane Tracker
estimates that methane emissions from oil and gas operations in Canada are around 2.3 Mt (57.5
Mt CO;-eq when using the same conversion factor as Canada’s GHG Inventory).

Canada’s new methane rule includes reporting requirements that should improve emissions
estimates. These include inventories of emitting components at upstream facilities; reports on
volumes of gas vented, destroyed, and delivered off-site; and results of leak detection and repair
(LDAR) inspections and monitoring.

Moreover, several features of the rule work to enhance the reliability of reported measurements.
A responsible party must certify each report as “true, accurate, and complete.” Regulators may
assess penalties for documents containing false or misleading information. And operators are
required to maintain records to establish that they have calibrated monitoring and leak detection
devices. These are critical design features for a robust information gathering regime.
Understanding the magnitude of the problem

Canada’s 2018 regulations take a bottom-up approach to emissions reductions. The rule is
organised by component or activity, and features targeted interventions: routing emissions to
vents, replacing or controlling individual high-emitting components, and inspecting equipment
for methane leaks. This approach differs in key ways from Norway’s use of a carbon tax to curb
methane emissions, and Mexico’s new law, which largely empowers operators to choose how to
achieve facility-wide emissions reductions from a predetermined baseline. Each approach poses
a trade-off between flexibility, compliance certainty, and environmental impact.

A bottom-up approach offers easy metrics for compliance tracking — did an operator replace a
valve, or not? - and when implemented with robust recordkeeping and reporting provisions may
also enhance understanding of the scope of the emissions problem. However, unlike facility
emission limits, the bottom-up approach does not guarantee an environmental outcome. Carbon
taxes and facility emissions limits also provide operators with enhanced flexibility, while the
payment of carbon taxes generates revenue. However, these methods can complicate oversight if
regulators do not have a robust way to verify reported emissions.




only emergency venting is excluded).: This limit will begin to shift the regulatory regime away
from a bottom-up strategy towards a more results-oriented approach. However, the limit
excludes several key sources of methane emissions, including releases from compressors, well
completions, liquids unloading, and blowdowns.

Initially, a “bottom-up” approach to methane reduction...

Canada had considered a market-based approach along the lines of the Norway model. However,
the rule notes that “adequate quantification protocols for tracking emissions” do not exist to
ensure the program'’s effectiveness. If emissions estimates improve, Canada may be in a position
to revisit this decision.

In 2018, Canada enacted the Greenhouse Gas Pollution Pricing Act, applying a carbon price to
fuels of $10 per tonne of CO..eq in 2019, increasing to $50 per tonne by 2022. This carbon price
applies in all provinces that do not instate their own. While vented and leaked methane
emissions are not currently covered, abatement of this pollution might become eligible to
generate offsets.

In 2019, Canada began designing the carbon tax offset program. This program could be a near-
term method for upstream oil and gas producers to participate in the carbon pricing regime,
while generating valuable emissions data. British Columbia has a model to offer, having approved
projects to reduce fugitive and vented methane emissions from upstream natural gas activities to
count as offsets for the provincial government’s GHG emissions. In Alberta, firms are offering a
lease-to-own program for non-emitting facility equipment, through which companies can
voluntarily reduce emissions and generate carbon credits to pay down the equipment leases.
Future policy could leverage and build on these types of innovative programs.

...with possibilities to introduce market-based approaches in the future

Canada’s Constitution grants exclusive authority to the provinces to regulate mineral
development within their boundaries. However, the federal and provincial (as well as territorial
and Indigenous) governments share authority over environmental matters. The methane rule
seeks to avoid regulatory overlap.

Canada and provincial governments jointly regulate oil production off the coast of the Maritime
Provinces, under the Canada-Newfoundland and Labrador Atlantic Accord Implementation

Act and the Canada-Nova Scotia Offshore Petroleum Resources Accord Implementation Act. The
new rule will apply to these facilities until such time as the offshore regulations are amended to
include methane provisions.

The rule also exempts onshore British Columbia and Alberta facilities from hydraulically
fractured gas well completion practices and reporting requirements, because those activities are
already subject to the provincial rules. In addition, flares must meet the standards set by British
Columbia, Alberta, and Saskatchewan if located in those provinces (or Manitoba, which follows
Saskatchewan standards).

More broadly, Section 10 of the Canadian Environmental Protection Act authorises the Minister
of the Environment to defer to “equivalent” regulations promulgated by a sub-national
government. Under this authority, Canada has determined that the methane regime in British
Columbia is equivalent to the national methane rule. The two governments then negotiated



an equivalency agreement. Alberta and Saskatchewan are also seeking an equivalency
determination.

Interactions between national and provincial rules

Canada’s new rule is not comprehensive. Onshore facility venting limits and LDAR programs only
apply to facilities producing or handling more than 60,000 m3 of natural gas annually; Canada
projects the provisions cover about 96% of onshore gas production facilities but only about 20%
of onshore oil production facilities. The rule’s facility-wide venting limit also excludes significant
sources of facility emissions. Moreover, operators are not required to control associated gas at oil
wells. Finally, the rule covers neither downstream facilities nor the plugging of abandoned wells.
The final rule potentially enables innovation in methane detection by establishing a process for
approving new LDAR technologies. It will be interesting to monitor use of this process, and
whether it leads to the uptake of new technologies.

The rule’s reporting requirements should be evaluated to determine their utility in improving
methane emissions baseline estimates. Looking forward, Canada might reconsider a market-
based approach to regulating methane as understanding of the real level of methane emissions
improves.

Options for the future

There are many aspects of Canada’s new regulation that can be instructive for other countries
and jurisdictions considering actions on methane abatement. The alignment of its rules with
provincial rules can be a useful example for other federal countries. Another interesting area is
the possibility to approve new leak detection technologies, to stimulate innovation in
surveillance and other monitoring technologies.

Canada’s decision not to apply a carbon tax to oil and gas methane emissions - given the absence
of robust baseline measurements - is noteworthy. Canada’s rule requires data collection that
could improve emissions estimates and, among other things, enable the government to revisit
this decision in the future. But the exercise is inherently more challenging in a dynamic,
competitive market with hundreds of private firms producing, processing, and delivering natural
gas. Part of Norway’s success with robust reporting and regulation through carbon pricing may
be due to the relatively small number of industry players.

Alternatively, a country might consider a more outcome-based model for tackling methane. For
instance, as we saw above, an important aspect of Mexico’s law on methane emissions requires
operators to meet facility-wide emission limits. This approach, which relies on operators
providing baseline and annual facility emissions estimates, can also help to fill data gaps. And yet,
it requires heavy engagement by the regulator and truly independent third party validators to
confirm reported emissions.

Ultimately, Canada’s rules reflect the environment in which they were crafted. The bottom-up
approach had been taken by Canadian provinces as well as regulators in the United States. The
initial focus on retrofitting and replacing component replacements may also be particularly
suited to countries with widespread existing oil and gas infrastructure. As Canada and other
countries implement their rules, there will no doubt be further lessons learned about the
effectiveness of these approaches and their applicability to different contexts.

Canada’s regulation in context
References



The rule states, “any volume of hydrocarbon gas that is vented from the offshore facility in order to avoid serious
risk to human health or safety arising from an emergency situation is excluded from the determination of the
volume vented for the purpose of subsection.” Reporting requirements include descriptions of these emergency
situations.
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US solar industry powers ahead as investors back batteries
Fund managers and energy-hungry tech companies bankroll ‘solar-plus-storage’ projects

Solar-plus-storage projects have become economical after the costs of panels and batteries dropped ©

Bloomberg

Gregory Meyer in New York YESTERDAYPrint this page59
Solar power is no longer confined to daylight hours.

Fund managers, power producers, utilities and energy-hungry tech companies are among those making big
financial commitments to “solar-plus-storage” projects, introducing a helpful cushion for America’s finely
balanced electricity markets and easing the way for a sharp rise in renewable generation.

Such projects have become economical after a 77 per cent decline in solar panel prices and an 87 per cent fall
in lithium-ion battery prices over the past decade, said research group BloombergNEF and the Business
Council for Sustainable Energy. Some projects are now able to offer power at prices lower than natural gas-
fired plants.

“The market has really exploded,” said Rob Gramlich, president of Grid Strategies, a consultancy. “It’s been a
dramatic expansion, and has surprised everybody.”

Government policy has also stoked investment. Batteries installed alongside renewables will earn a US tax

credit. Battery operators have been allowed to sell power on the wholesale market, thanks to a rule passed in
2018 by the US Federal Energy Regulatory Commission. Some states require utilities to install storage.

B
_," said Gary Ackerman, former executive director of the Western Power Trading

Forum, an industry group.



US battery storage charges up
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The FERC rule to allow battery operators to sell into the wholesale market has also been challenged in court by

traditional power generators and a state utility regulators’ association, putting batteries’ competitiveness in
jeopardy.

Yet storage is not just a financial opportunity; in some cases it is a financial imperative.




More unused California green energy
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The state is bringing on more storage capacity than any other in the US. It has only 263MW of utility-scale
batteries currently, but has required investor-owned utilities to procure 1,325MW of storage by this year, and
more than 3,400MW of solar-plus-storage projects have been commissioned for the future, according to
BNEF.

In Los Angeles, the municipal utility recently agreed to buy electricity from a project with 400MW of solar and
300MW of storage capacity owned by Capital Dynamics, a Swiss-based fund manager.

“There’s been a massive shift,” said John Breckenridge, Capital Dynamics’ head of energy infrastructure. “A
20MW system a couple of years ago would have been a huge system. Now, that’s changed.”



Battery boom

Solar-plus-storage projects commissioned (MW)
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In neighbouring Nevada, the tech giant Google and NV Energy, a division of Warren Buffett’s Berkshire
Hathaway Energy, are awaiting government approval to run a new data centre on 350MW of solar panels and
up to 280MW of batteries. The companies described their partnership as “the nation’s largest solar-plus-
storage corporate purchasing agreement”.

In Florida, known as the sunshine state, a utility owned by NextEra Energy will open the world’s largest solar-
powered battery in 2021.

said David Scaysbrook, co-founder and managing partner of Quinbrook Infrastructure Partners, whose $1bn
Gemini project plans to supply NV Energy from a solar-plus-storage complex built on 7,100 acres outside Las

Vegas.

The federal tax credit is scheduled to shrink over the next few years. However, “improvements in efficiency,
production and the cost are expected to more than outweigh the reduction”, said Mr Scaysbrook.

. Minneapolis-based utility Xcel Energy recently agreed a
deal to buy solar-plus-storage power at $36 per MWh, Greentech Media reported.

Renewable fuels — mainly hydroelectricity, wind and solar — will generate about 20 per cent of US electricity
this year, according to the Energy Information Administration. The agency projects that generation from
utility-scale solar power will rise tenfold by 2050, giving renewables more than a third of the market.



Mr Breckenridge of Capital Dynamics predicted that share could go even higher, at least in the sun-scorched
desert south-west. “If you take this to its ultimate extreme,” he said, “you get to the point where solar and
batteries together can represent the vast majority of the power requirements for the grid.”

Empire State eyes stored electricity

Mew York is far from the Sun Belt. But it is charging ahead with battery electricity storage.

The north-eastern US state illustrates how such technology is shaking up the country's power
market in a variety of ways. It has set a target for 3,000MW of energy storage by 2030, backed by
5405m in subsidies, part of Governor Andrew Cuomao's “Green New Deal” initiative.

Developers are considering solar-plus-storage projects in the rural vastness of upstate New York.

But beyond that, the developer LS5 Power has received approval for a 316MW battery-only
installation af the Ravenswood Generating Station, an old power plant in Queens, Mew York City.
There, the batteries will recharge not from solar panels but by drawing power from the grid at off-
peak times, before reselling that power during periods of peak demand.

The project would “displace energy produced from fossil plants during peak periods”, said John
Rhodes, chairman of the New York State Public Service Commission.

The proliferation of industrial-scale batteries has given some residents pause, however.

A resident in the town of Canfon, New York, raised concerns abouf their safety after a battery
exploded in Arizona last year, injuring firefighters, the news site Morth Country Mow reported. Last
week, fown officials passed a moratorium barring local battery installations until September 30.
























Dan Tsubouchi @Energy_Tidbits - Feb 17 N

SAF= Ag expected, Liberals putting added restrictions on crude by rail, this time
lower speed limits for "higher risk key trains” ie. unit trains of crude oil.
working with railways on more permanent safety measures. look for more
restrictions ie. added cost for crude by rail #00TT

New measures for high nsk key trans
Rl safety is the Minister of Transpoct's top prioety, snd the Government of Cansda is continuously looking for ways to
make our radway system even safer for Canadisns
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«- Dan Tsubouchi @Energy_Tidbits - Feb 14
—___The significant TSB item today, TSB says this CP tank car
incident is Class 2 Occurrence vs CP Dec 2019 incident
was Class 3. Class 2 is higher likelihood to lead to added
restrictions. More in SAF's Feb 16 Energy Tidbits memo.
#0OOTT safgroup.ca/research/trend...
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Reuters: trading data China #NatGas consumption Jan 2020 -1% YoY to
~36.0 bcf/d. Implies China Jan #LNG imports likely down >1 bcf/d YoY w/
Power of Siberia Dec 1 start up likely >0.6 bcf/d. And Jan was mostly pre
COVID-19 factors ie. temp, new year jan 25 vs feb 5 last yr.
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Dan Tsubouchi @Energy_Tidbits - Feb 17 e

need to watch how china more broadly responds to these cases. adds risk
(probability?) for a longer domestic china slowdown or certainly a slower
ramp back up in domestic economic activity. #OCOTT

@ Global Times & @globaltimesnews - Feb 16

One of the new cases was diagnosed 34 days after returning fram
Wuhan, and another 94 days after coming in contact with a Wuhan
resident. Both infection sources are unknown.
twitter.com/globaltimesnew...
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Dan Tsubouchi @Energy_Tidbits - Feb 16 b+

Our weekly SAF Feb 16, 2020 Energy Tidbits memo was just posted our SAF
Group website. This 31-pg energy research piece expands upon and covers
many more items than tweeted this week. See the research section of the
SAF website. #Oil #00TT #natgas #LNG safgroup.ca/research/trend...
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Feb 16, 2020

Is Haftar's Using Oil As A Weapon Pushing Tripoli Closer To
Concessions? If So, Increasing Risk To Libya Oil Surge.

Welcome to new Energy Tidbits memo readers. We are continuing to add new readers to our Energy Tidbits
memo and energy blogs. The focus and concept for the memo was set in 1999 with input from PMs, who were
looking for research (both positive and negative Rems) that helped them shape their investment thes:s to the energy
space, and not focusing on day 10 day trading. Our prionty was and stil is 1o not just report on events, but interpret
and point out implicati L The best is our review of investor days, conferences and eamings calls

g on sector that are 10 the sector and not just a specific company results/guidance.
Our target ts to write on 48 to 50 weekends per year and to send out by noon mountain time on Sunday.

This week's memo highlights:
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