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Tight/Short Oil/Gas Supply for 2020s? SLB0 & 3tinctive" New
Phase in Upcycle, It i@Msilti-Pronged. It Moves Multiple Engines,
Short and Long, Oil and Gas, Offshore and Onshore"

Welcome to new Energy Tidbits memo readers. We are continuing to add new readers to our Energy Tidbits

memo, energy blogs and tweets. The focus and concept for the memo was set in 1999 with input from PMs, who were

looking for research (both positive and negative items) that helped them shape their investment thesis to the energy

space, and not just focusing on daily trading. Our priority was and still is to not just report on events, but also try to

interpret and point out implications therefrom. The best example is our review of investor days, conferences and

earnings calls focusing on sector developments that are relevant to the sector. Our target is to write on 48 to 50

weekends per year and to post by noon MT on Sunday. The Sunday noon timing was becausePMs sai d t hey d
have research to read on Sundays and Sundays are a day when they start to think about the investing week ahead.

This weekds memo highlights

1. SIBsees a fidistinctivedo intedvs-grdamged.tt maves multiple engines, shortlaed,long
oil and gas, offshore and onshore" (Click Here)

2. BC cuts its long-awaited deal with Blueberry River First Nations (Click Here)
3. China is moving quickly to herd immunity, says around 80% got Covid in last round (Click Here)

4. Hong Kong Exchange CEO says Chinese $2 Trillion in excess savings during covid are waiting to be allocated
during the reopening (Click Here)

5. Norway wealth fundov@BE® sayd hteheayntfegr ated energy caompani
(Click Here)

6. Pease follow us on Twitter at [LINK] for breaking news that ultimately ends up in the weekly Energy Tidbits memo
that doesndét get posfted until Sunday noon M

7. For new readers to our Energy Tidbits and our blogs, you will need to sign up at our blog sign up to receive future
Energy Tidbits memos. The sign up is available at [LINK].

Dan Tsubouchi Ryan Dunfield Aaron Bunting Ryan Haughn
Chief Market Strategist CEO COO, CFO Managing Director
dtsubouchi@safgroup.ca rdunfield@safgroup.ca abunting@safgroup.ca rhaughn@safgroup.ca
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Natural Gas 1 82 bcf draw in US gas storage; now -19 bcf YoY deficit YoY storage at
No one should be surprised to see the huge narrowing of the YoY storage deficit given it was -19 bef YoY

well above normal temp across the US. The YoY deficit narrowed from -114 bcf YoY for Jan .

6 to -19 bef YoY as of Jan 13. The EIA reported a -82 bcf draw (-75 bef draw expectations) deficit

for the Jan 13 week, which was a small draw vs the 5-yr average of a -156 bcf draw, and last

year 0s -206 kcfwStavafje is 2.820 tcf as of Jan 13, with a now YoY deficit of -19 bcf vs

-114 bef YoY deficit last week and is +34 bcf above the 5-year average vs -40 bcf below last

week.Bel ow is the EI Abds storage table fiitNK. its Weekly Natu

Figure 1: US Natural Gas Storage

Stocks Year ago S-year average
hillion cubic feet {Bcf) (01/13/22) (2018-22)

Region 011323 01/06/23 netchange implied flow Bef % change Bcf % change
East 662 700 -38 -38 678 -24 558 0.6
Midwest 785 823 -38 -38 779 08 775 13
Maountain 147 153 i} 6 152 -33 154 -45
Pacific 157 160 3 3 201 -218 228 =311
South Central 1.069 1,067 2 2 1.029 39 971 101
Salt 307 205 2 2 n -13 288 6.6
Nonsalt 762 772 0 0 T8 6.1 624 11.4
Total 2,820 2,902 82 82 2,839 0.7 2,786 1.2

Source: EIA

Natural Gas i NOAA changes outlook, not expected cold across all US to end Jan
Yesterday, we tweeted [LINK] fReminder weather forecasts >1 week out regularly change.
Wed @NOAA expected colder than normal across all of US for last week of Jan. Today,
@NOAA calls for normal to colder than normal for 2/3 of US for last week of Jan. Need some
sustained cold to boost #NatGas. #00TT. ®n Wed, we tweeted the NOAA forecast for cold
across of the US, but it changed by yesterdy. Our tweet inlcuded N O A Befow Jan 21
updated 6-10 day and 8-14 day outlook that run up thru Feb 4. han normal temps.

NOAA 6-10 & 8-14
day temp outlook
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Figure 2: NOAA 6-10 day temperature outlook as of Jan 21
@& 6-10 Day Temperature Outiook &

Valid: January 27 - 31, 2023
Issued: January 21, 2023

Vg oo™

SourceNOAA

Figure 3: NOAA 8-14 day temperature outlook as of Jan 21
(# 8-14 Day Temperature Outlook &

Valid: January 29 - February 4, 2023
Issued: January 21, 2023

SourceNOAA

Natural Gas i A hot vs cold month can be a swing of ~500 bcf of consumption

| t 6 s2/3rthouwdan, which is normally the peak weather temperature driven natural gas
consumption month. So no surprise, HH gas prices remain stuck below $4 given the warmer
than normal temperatures across most of the US thru the first two weeks of Jan and the

Jan is the big
month for natural

forecasts for the rest of Jan have been slightly warmer than normal for the east half of the gas demand
US. On Jan 7, we tweeted [LINK] on the below data on why temperature is key for winter
natural gas demand and prices. Ités why warm weather

never a positive for natural gas prices. There can be huge swings in residential/commercial
natural gas demand dmahercadi Thgdifierent betivdes a Hotand, nor
cold month can be almost 500 bcf in a month. Below is a table we have previously posted

that shows these swings. It shows AGA heating degree days vs US total natural gas

consumption and US residential/commercial natural gas consumption. (i)

Residential/commercial demand is normally >40% of total US natural gas consumption in

DJF. (ii) For the last 10 year average, Jan was 46.7 bcf/d, Feb 43.4 bcf/d, and Dec 38.0

n

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.



https://twitter.com/Energy_Tidbits/status/1611848450693558273

Energy Tidbits

SAF v

bcf/d. (iii) The high to low swings for Dec can be up to 12.6 bcf/d, Jan can be up to 9.8 bcf/d,
and Feb can be up to 17.2 bcf/d. (iv) The biggest months over the past 10 winters were Jan
2014 at 51.9 bcf/d, Feb 2015 at 50.9 bcf/d, and then Dec 2017 at 49.5 bcf/d.

Figure 4: US Winter Natural Gas Consumption vs Heating Degree Days

US Winter Natural Gas Consumption vs Heating Degree Days
Heating Degree Days By Month

2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 2022/23 10 Year Average
HDDs HDDs HDDs HDDs HDDs HDDs HDDs HDDs HDDs HDDs HDDs HDDs %
Oct 308 303 265 257 200 218 306 307 308 205 332 280 7%
Nov 572 623 658 484 459 542 650 636 469 539 597 569 14%
Dec 763 920 763 649 856 873 789 778 804 696 876 807 20%
Jan 918 1,019 967 935 843 963 941 808 899 1005 921 23%
Feb 795 903 955 718 597 699 810 760 896 790 793 20%
Mar 827 831 738 511 618 660 804 555 572 638 680 17%
Oct 1 - Mar 31 4,183 4,599 4,346 3,554 3,573 3,955 4,300 3,844 3,948 3,873 1,805 4,050 100%
Note: Oct includes Sept if applicable. March includes Apr if applicable.
Source: AGA, SAF
Total US Consumption
2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 2022/23 10 Year Average
befld bef/d bef/d befld befld befld befld befld bef/d bef/d bef/d befld %
Oct 61.3 60.2 61.7 64.3 62.1 65.5 73.7 75.1 74.9 73.0 76.4 67.2 13%
Nov 72.3 77.2 78.6 75.2 721 78.6 90.5 92.6 81.3 89.8 80.8 15%
Dec 80.8 94.0 86.4 83.6 92.5 99.5 96.8 101.6 101.9 97.0 93.4 18%
Jan 92.8 103.4 100.5 100.0 93.3 107.8 110.0 106.3 106.0 115.9 103.6 20%
Feb 91.6 97.9 104.5 91.8 82.9 96.8 107.5 108.3 108.5 109.3 99.9 19%
Mar 81.3 82.5 83.6 76.3 81.1 90.2 93.8 87.4 84.1 89.8 85.0 16%
Average 80.0. 85.9 85.9 819 80.7 89.7 95.4 95.2 92.8 95.8 76.4 88.3 100%
Source: EIA, SAF
US Residential & Commercial Demand
2012/13 2013/14 2014/15 2015/16 2016/17  2017/18 2018/19 2019/20 2020/21 2021/22 2022/23 10 Year Average
befld bef/d bef/d befld befld befld befld befld bef/d bef/d bef/d befld %
Oct 14.6 139 134 12.8 12.2 131 15.9 14.4 14.4 12.6 15.1 13.7 7%
Nov 26.3 28.8 30.2 23.0 22.0 26.3 32.8 32.6 24.4 27.3 27.4 14%
Dec 34.2 43.0 36.9 30.4 40.5 42.2 39.5 39.0 40.1 34.5 38.0 19%
Jan 47.0 51.9 47.4 45.0 42.4 49.5 48.6 42.2 44.1 48.8 46.7 23%
Feb 42.3 48.0 50.9 38.4 337 39.8 45.7 42.0 48.2 45.1 43.4 22%
Mar 34.3 36.2 33.1 24.4 30.8 34.8 35.9 27.8 29.7 31.5 318 16%
Average 33.1 37.0 35.3 29.0 30.3 34.3 36.4 33.0 33.5 33.3 15.1 33.5 100%

Source: EIA, SAF

Data source EIA Natural Gas Monthly

Source: EIA, AGA, SAF

Natural Gas i NOAA expects warmer than normal end to winter

On Thurs, NOAA issued its updated seasonal outlook for US temperatures, which is their
rolling 3-month forecasts beginning with FMA [LINK]. As we noted above, weather forecasts
are far from 100%, but they do impact tone on natural gas until we see different weather
developing. Overall, the NOAA is forecasting a warmer than normal FMA, which would be the
story that we have seen for most of the winter. Below is the new NOAA temperature

probability map for FMA.

NOAA forecasts
awarm JFM
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Figure 5: NOAA FMA Temperature Probability Forecast
Seasonal Temperature Outlook &

Valid: Feb-Mar-Apr 2023
s Issued: January 19, 2023

Abs?;:" -
\ 4
(/': Equal

5 /. chances 4

x W X

" AN .AbGVe

Source: NOAA

Natural Gas i EIA, US shale/tight natural gas forecast +6.0% or +5.469 bcf/d YoY in Feb
Warm start to winter aside, the biggest negative to HH prices continues to be the very strong
growth in US natural gas production driven by the major shale/tight plays. Remember that
the top US shaleftight oil plays are oil wells that produce associated NGLs and natural gas.
El Ad6s Drill i ng Jam202Bwasteleasedtoy Tuésday, and the key takeaway
is that Feb 2023 would be the 10™ consecutive month of growth for US shale/tight natural
gas, albeit the last few have been more modest MoM growth but growth, nonetheless. The
DPR [LINK]i s t h doreBaktfobaod and natural gas production from the major shale/tight
oil and gas basins for the current month (in this case Jan) and the next month (in this case
Feb). (i) Shale/tight natural gas is forecasted to have 10 months of consecutive growth and
has been breaking out since April, as increasing US LNG export capacity out of the Gulf
Coast is driving natural gas growth in Louisiana and Texas. US shale/tight natural gas was
90.105 bcf/d in April and Feb is forecasted at 96.656 bcf/d. (i) MoM. Three of the shale/tight
gas areas were basically flat T Anadarko, Bakken and Niobrara. The largest increases came
from Haynesville (+0.145 bcf/d MoM), Permian (+0.109 bcf/d MoM) and Appalachia (+0.933
bcf/d MoM). (iii) Total US shale/tight natural gas production is expected +5.469 bcf/d YoY
for Feb. All shale/tight plays except for the Niobrara and Appalachia are up YoY, with the
most notable YoY increases being Haynesville +2.294 bcf/d YoY Eagle Ford +1.226 bcf/d
YoY and Permian +1.491 bcf/d YoY; with Haynesville and Permian acting as key shale/tight
plays feeding growth US LNG exports. (iv) Remember US shale/tight gas is ~90% of total US
natural gas production. So, whatever the trends are for shale/tight gas are the trends for US
natural gas in total. Below is our running table showing the EIA DPR data for the shale/tight
gas plays, and the MoM changes in major shale/tight natural gas production. Our
Supplemental Documents package includes the EIA DPR.

Shale/tight gas
production
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Figure 6: MoM Change i Major Shale/Tight Natural Gas Production

mmcf/d Feb Mar Apr May Jun July Aug Sept Oct Nov Dec Jan Feb Feb YoY Feb YoY % Feb less Jan
Anadarko 6,341 6,286 6,118 6,134 6,275 6,554 6,658 6,715 6,708 6,832 6,997 6,981 7,007 666 11% 26
Appalachia 35,716 36,298 35,443 35,476 35,155 35,121 35,332 35,486 35,577 35,434 35,417 35,279 35,372 -344 -1% 93
Bakken 3,137 3,079 2,932 3,076 3,088 3,086 2,915 3,191 3,156 3,246 3,323 3,308 3,341 204 7% 33
Eagle Ford 6,176 6,288 6,298 6,394 6,538 6,671 6,985 7,101 7,220 7,311 7,390 7,365 7,402 1,226 20% 37
Haynesville 14,291 14,425 14,527 14,863 15,023 15,261 15,643 15,835 15,878 16,083 16,257 16,440 16,585 2,294 16% 145
Niobrara 5,293 5,196 5,254 5,187 5,195 5,205 5,212 5,223 5,062 5,074 5,124 5,211 5,225 -68 -1% 14
Permian 20,233 20,160 19,533 19,870 20,227 20,373 20,417 20,584 20,930 21,143 21,268 21,615 21,724 1,491 7% 109
Total 91,187 91,732 90,105 91,000 91,501 92,271 93,162 94,135 94,531 95,123 95,776 96,190 96,656 5,469 6% 466

Source: EIA, SAF

Natural Gas i US LNG Exports 10.0 bcf/d in Nov, -1.2% YoY

As a reminder the US Dept of Energy posts monthly US LNG export data two weeks before Nov 2022 US LNG
the EIA (part of the US Dept of Energy) posts US LNG export data in its monthly Natural Gas
Monthly report (next report is Dec 30). Normally, any differences in data points are due to
rounding. The DOE report is better as it provides detailed information on LNG imports and
exports including LNG volumes to the top US export countries. The US Department of Energy
reported the November LNG export actuals on Tuesday [LINK] and we continue to see the
impact of the Freeport LNG shut in in June (2.2 bcf/d). On Thursday, we tweeted [LINK] fJS
#LNG exports Nov/22 were 10.0 bcf/d, -1.2% YoY, +2.3% MoM Continued impact of
#FreeportLNG 2.2 bcf/d June 8 shut. Nov/22 top 5 export countries: UK, France, Turkey,
Japan, Dutch. Nov/21 top 5 export countries: China, Turkey, Japan, Korea, UK. @ENERGY
data. #OO0TT. November saw 302.3 bcf (10.0 bcf/d) of LNG exports, up 2.3% MoM. The top
5 countries with export deliveries from the US were the UK (82.8 bcf), France (50.7 bcf),
Turkey (31.4 bcf), Japan (24.4 bcf) and the Netherlands (20.6 bcf), representing 69.3% of
total US LNG exports. There has been a shift in the over the last year in top 5 exports with
the energy crisis in Europe and the geo-political impacts from the Russian invasion of
Ukraine when we look at the top export destinations from a year ago. There was 306.1 bcf of
exports in November 2021; the top five export countries in November 2021 were China (50.2
bcf), Turkey (47.3 bcf), Japan (33.9 bcf), South Korea (30.8 bcf) and the United Kingdom
(30.6 bcf), representing 63.0% of total US LNG exports through the month. Below is part of
the graphic from our tweet showing the top 5 export countries in Nov 2022 vs Nov 2021. Our
Supplemental Documents package includes excerpts from the DOE LNG Monthly.

Exports

Figure 7: Top 5 countries of destination for US LNG exports, Nov 2022 vs Nov 2021
Overview of Activity for November 2022

Top five countries of destination, representing 69.3% of total U.S. LNG exports in
November 2022
o United Kingdom (82.8 Bcf), France (50.7 Bcf), Turkey (31.4 Bcf), Japan (24.4 Bcf),
and Netherlands (20.6 Bcf)

Overview of Activity for November 2022

Top five countries of destination, representing 69.3% of total U.S. LNG exports in
November 2022
o United Kingdom (82.8 Bcf), France (50.7 Bcf), Turkey (31.4 Bcf), Japan (24.4 Bcf),
and Netherlands (20.6 Bcf)
Source: DOE
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Natural Gas i BC/Blueberry River deal, most seemed to like it
The watch is over. On Wed, BC and Blueberry River First Nations signed the long awaited BC/BI

X ) . ueberry
deal to resolve how industry, not just oil and gas, would be able to operate on Blueberry First Nations deal
River First Nationslands. (i ) However, 't her epravidedsoritéstunclear,bat t he detai |'s
least from the outside, on exactly how the deal will be implemented. (ii) It seemed like most
|l i ked the deal because itébés better than no deal and it d
to move forward. (iii) The reality of the world is that the deal is going to dramatically reduce
the amount of land for oil and gas, will reduce future oil and gas exploration and development
and add costs. And unfortunately, the future added costs are not clear.. On Thurs, we
tweeted [LINK] fBC/BRFN deal. "this agreement does have an impact on oil and gas
development in the NE" "not a cap on production, it is a cap on land" @Dave_Eby. Less land
= less #Natgas growth. 2,500 sg miles protected from new E&P activity. Hard to see
#LNGCanada 1.8 bcfd Phase 2 FID! #00TT. We suspect most didndét | isten to th
conference, but Pr e ntiseagreef@dntydoes haeeaan impact entoihance d A
gas developmentintheNEO. And the agreement says there wil!/l be ~2,5
protected from E&P activity. (iv) The other way to look at the 2,500 sq miles of excluded land
is that it also gives this much land for the BRFN to do their own separate deals ie. to reopen.
BRFN open for negotiation? We suspect so on a deal by deal basis and not likely for broad
big swatches of land. This may be the unknown opportunity to add back lands at some
unknown future added costs to industindystryisAt the press con
going to have to be more innovative. The oil and gas industry is going to have to find ways to
work with less land disturbance. The agreement is not a cap on production, it is a cap on
land: &e f ound hi s f@Ai nnovat iltwasdakeo to berirkedtto hisfind er est i ng.
ways to work with less land and we agree with that. But we think there is a double meaning i
the other way to be innovative and make extra deals with the BRFN to add more land and
opportunities. Maybe that isnét what he was hinting, bu
world i there will be negotiations with the BRFN for more lands. It will just be expensive. (v)
Our concern on the being open for negotiations is that, absent a producer negotiating large
bl ocks of | and, it wondédt provide the predictability for
This will be the wildcard i will these extra deals be large enough in area to provide certainty
on a timely basis to commit to large programs. (vi) LNG Canada 1.8 bcf/d Phase 2 FID. Our
t weet indicated our view that itds haPwould o se
add 1.8 bcf/d to Phase 1 for a total of 3.6 b
than a natural gas supply for Shell & LNG Canada alone, it will require natural gas supply
from much of NE BC and new supply. This agreement is focused on stopping new
exploration and development areas. Just the concept makes it seem unlikely. But you never
know. (vii) One exclusion from the press release did catch our attention. The release
included positive comments from Tourmaline, Petronas, CAPP and EPAC. We have to
believe they would have asked LNG Canada for a positive comment, but LNG Canada was
not in the release. (viii) Please keep in mind that there are many uncertainties and details not
disclosed. But ultimately, the one thing that will take time to see how it plays out is how much
will BRFN negotiate on getting more lands open for exploration and development. Seeing
Tourmaline in the release, we suspect one of the first indications for the BRFN to be open for
larger deals is likely to come from Tourmaline. Our Supplemental Documents package
includes the BC/BRFN release and the transcript we made
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Tourmaline will drill less NEBCwellsin2 023 and eantymi@rtlwells

The reason why it makes sense that one of the first indicators to see if the BRFN will

be flexible on larger deals is Tourmaline because they have specifically said they

would be drilling non Tier 1 wells in 2023 without a BRFN deal. Here is what we

wrotei n | ast weekds (Jan 15, OhUhar8, wedamaciegry Ti dbits memo.
statement from Tourmaline on how the lack of a deal with Blueberry River First

Nations is going to have a major impact on their 2023 NE BC drilling program. We

tweeted [LINKIi What' s going on BC? 45 days since you were "\
agreement with Blueberry River First Nations! Hurting NE BC 2023 drilling. No deal

means $TOU can't drill only Tier 1 wells, expect 140 NE BC wells, less than 2021

drilling, & fraction of ~7,000 NE BC | ocations. #O0OOT
operational update [LINK] detailed the impact of not having the normal ability to drill

iINNEBCit hey can6t drill only Tiertwellsfeel | s, they expect
|l esser wells than drilled in 2021), some of their 1| o

remaining permits don't allow for the most efficient EP program execution. Many of

the permits are on existing large pads which leads to unusually high frac related

i mpairments during completion operationso. Note Tou
notes they have ~7,000 | ocations in NE BC. Tourmalin
has 301 valid drilling permits in NEBC and expects to drill approximately 140 net

wells in BC in 2023. While the Company is well positioned to maintain or modestly

grow BC production over the next two-three years, the remaining permits don't allow

for the most efficient EP program execution. Many of the permits are on existing

large pads which leads to unusually high frac related impairments during completion

operations (for example, frac downtime at Gundy increased from 5.5% to 10% in

2022). Some of the remaining permits are for Tier 2 locations which, given the size of

Tourmaline's Tier 1 inventory, would not otherwise be drilled at this time. These Tier

2 locations are, however, economic at gas prices of $1.50/mcf. The greater frac-

related impairment and the subset of Tier 2 locations being drilled has been factored

into current 2023 production guidance. The Company remains confident that an

agreement between the BRFN and BC First Nations with the Province of British

Columbia will be reached in 2023.

Natural Gas i Another long-term LNG deal: ITOCHU to buy 0.13 bcf/d from NextDecade
There was a significant slowdown in long term LNG deals in H2/2022 compared to the July 1,
2021 to June 30, 2022 period. because most, if not all the available long term LNG supply
available before 2026 was locked up in the July 1, 2021 to June 30, 2022 rush. Rather, the
long-term deals now being done are generally for long term supply starting in 2026 or later.
There was one long term LNG deal announced last week. On Thursday, NextDecade
announced its first Japanese LNG deal with ITOCHU for 0.13 bcf/d on a 15-year sale and
purchase agreement [LINK]. Ne x t De ¢ a d &Ve are rorioedito fave Itochu Corporation
as our first Japanese customer," said Matt Schatzman, NextDecade's Chairman and Chief
Executive Officer. fAWe | ook forward to providing Itochu
are actively working to reduce the carbon footprint of the Rio Grande LNG facility through our

proposed carbon capture and storage project fi . ur 8upplemental Documents package

includes the NextDecade release

Another long term
LNG deal

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.

11


https://twitter.com/Energy_Tidbits/status/1613713514841124865
https://www.newswire.ca/news-releases/tourmaline-declares-2-00-share-special-dividend-provides-operational-and-2023-guidance-update-885331777.html
https://investors.next-decade.com/news-releases/news-release-details/nextdecade-and-itochu-corporation-execute-10-mtpa-lng-sale-and

Energy Tidbits SAF cov

Asia was early to secure long term LNG supply

Our March 13, 2022 Energy Tidbits memo noted that Europe LNG buyers were

starting 9 months behind the wave of Asian LNG buyers who started to lock up long

term LNG supply starting in July 2021. The LNG supply crunch is not a 2022

development. Rather, it was clear in H1/21 that there was a major sea change in

LNG outlook. We turned very bullish on LNG outlook for the 2020s once

TotalEnergies went force majeure on its Mozambique LNG in April 2021. We posted

our April 28, 2021 blogii Mul t i pl e Brownfield LNG FIDs Now Needed T
Supply Gap From Mozambigqgue Chaos? Bsow About LNG Cana
thought the market had overlooked that this force majeure backed up 5.0 bcf/d of

Mozambique LNG that was originally planned to start in phases in 2024. And that

this would create an earlier and larger LNG supply gap in the mid 2020s. Then we

started to see validation of this view when Asian LNG buyers in July made an abrupt

change to their LNG contracting and pivoted to trying to lock in long term LNG

supply. On July 14, 2021 we posted our 8-p g Asidn LNG Buyers Abruptly Change

and Lock in Long Term Supply i Validates Supply Gap, Provides Support For
Brownfield HeNG FilsDsadn e x c e Thplast Tdays hasshome bl og #
there is a sea change as Asian LNG buyers have made an abrupt change in their

LNG contracting and are moving to lock in long term LNG supply. This is the

complete opposite of what they were doing pre-Covid when they were trying to

renegotiate Qatar LNG long term deals lower and moving away from long term deals

to spot/short term sales. Why? We think they did the same math we did in our April

28 bl og n Mufield LN@G FiBs NBw Ne@dad To Fill New LNG Supply Gap

From Mozambiqgue Chaos? How About LNG Canada Phase 27?7
bigger and sooner LNG supply gap driven by the delay of 5 bcf/d of Mozambique

LNG that was built into most, if not all LNG supply forecasts. Asian LNG buyers are

committing real dollars to long term LNG deals, which we believe is the best

validation for the LNG supply gap. Another validation, Shell, Total and others are

aggressively competing to invest long term capital to partnerinQatar Petr ol eumdé s
massive 4.3 bcf/d LNG expansion despite plans to reduce fossil fuels production in

the 2020s. And even more importantly to LNG suppliers, the return to long term LNG

contracts provides the financing capacity to commit to brownfield LNG FIDs. The

abrupt change by Asian LNG buyers to long term contracts is a game changer for

LNG markets and sets the stage for brownfield LNG FIDs likely as soon as before

year end 2021. It has to be brownfield LNG FIDs if the gap is coming bigger and

sooner. And we return to our April 28 blog point, if brownfield LNG is needed, what

about Shell looking at 1.8 bcf/d brownfield LNG Canada Phase 2? LNG Canada

Phase 1 at 1.8 bcf/d capacity is already a material positive for Cdn natural gas

producers. A FID on LNG Canada Phase 2 would be huge, meaning 3.6 bcf/d of Cdn

natural gas will be tied to Asian LNG markets and not competing in the US against

Henry Hub. And with a much shorter distance to Asian LNG markets. This is why we

focus on global LNG markets for our views on the future value of Canadian natural

g a s Our Supplemental Documents package includes our April and July blogs.

There have been 13.01 bcf/d of long-term LNG supply deals since July 1, 2021
We first highlighted this abrupt shift to long term LNG supply deals in our July 14,
2021 8-p gAsian LNG Buyers Abruptly Change and Lock in Long Term Supply i
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Val idates Supply Gap, Provi des ®meipgudeda For Brownf
table of the deals done in that short two week period. We continue to update that

table, which now shows 13.01 bcf/d of long term LNG deals since July 1, 2021. 66%

of the deals have been by Asian LNG buyers, but we are now seeing rest of world

locking up long term supply deals post Russia/Ukraine. Note in our non-Asian LNG

deals will major LNG players (ie. Chevron, Shell, etc) buying for their LNG portfolio

supply. China has been particularly active in this space, accounting for 75% of all

Asian LNG buyers in long term contracts since July 1, 2021. Below is our updated

table of Asian and Europe LNG buyers new long term supply deals since July 1,

2021.
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Figure 8: Long Term LNG Supply Deals since July 1, 2021
[Buyer |

[Country | Volume [ Duration |
Buyer / Seller bcef/d

Jul 7, 2021 CNOOC Petronas China / Canada 0.30 10.0 2022 2032
Jul 9, 2021 CPC QatarEnergy Taiwan / Qatar 0.16 15.0 2022 2037
Jul 9, 2021 Guangzhou Gas BP China / US 0.13 12.0 2022 2034
Jul 12, 2021 Korea Gas QatarEnergy Korea / Qatar 0.25 20.0 2025 2045
Sep 29, 2021 CNOOC QatarEnergy China / Qatar 0.50 15.0 2022 2037
Oct 7, 2021 Shenzhen BP China / US 0.04 10.0 2023 2032
Oct 11, 2021 ENN Cheniere China / US 0.12 13.0 2022 2035
Nov 4, 2021 Unipec Venture Global LNG  China/ US 0.46 20.0 2023 2043
Nov 4, 2021 Sinopec Venture Global LNG  China/ US 0.53 20.0 2023 2043
Nov 5, 2021 Sinochem Cheniere China / US 0.12 17.5 2022 2040
Nov 22, 2021 Foran Cheniere China / US 0.04 20.0 2023 2043
Dec 6, 2021 Guangdong Energy QatarEnergy China / Qatar 0.13 10.0 2024 2034
Dec 8, 2021 S&T International QatarEnergy China / Qatar 0.13 15.0 2022 2037
Dec 10, 2021 Suntien Green Energy QatarEnergy China / Qatar 0.13 15.0 2022 2037
Dec 15, 2021 SPIC Guangdong BP China / US 0.03 10.0 2023 2033
Dec 20, 2021 CNOOC Gas & Power Venture Global LNG  China/ US 0.26 20.0 2023 2043
Dec 29, 2021 Foran BP China / US 0.01 10.0 2023 2032
Jan 11, 2022 ENN Novatek China / Russia 0.08 11.0 2024 2035
Jan 11, 2022 Zhejiang Energy Novatek China / Russia 0.13 15.0 2024 2039
Feb 4, 2022 CNPC Gazprom China / Russia 0.98 30.0 2023 2053
Mar 24, 2022 Guangdong Energy NextDecade China / US 0.20 20.0 2026 2046
Mar 29, 2022 ENN Energy Transfer China/ US 0.36 20.0 2026 2046
Apr 1, 2022 Guangzhou Gas Mexico Pacific Ltd China / Mexico 0.26 20.0 n.a. n.a.
Apr 6, 2022 ENN NextDecade China / US 0.26 20.0 2026 2026
Apr 22, 2022 Kogas BP Korea / US 0.20 18.0 2025 2043
May 2, 2022 Gunwor Singapore Pte Energy Transfer LNG Singapore / US 0.26 20.0 2026 2046
May 3, 2022 SK Gas Trading LLC  Energy Transfer LNG Korea / US 0.05 18.0 2026 2042
May 10, 2022 Exxon Asia Pacific Venture Global LNG  Singapore / US 0.26 n.a. na. na.
May 11, 2022 Petronas LNG Venture Global LNG Malaysia / US 0.13 20.0 n.a. n.a.
May 24, 2022 Hanwha Energy TotalEnergies Korea / France 0.08 15.0 2024 2039
May 25, 2022 POSCO International  Cheniere Korea / US 0.05 20.0 2026 2036
June 5, 2022 China Gas Holdings Energy Transfer China / US 0.09 25.0 2026 2051
Jul 5, 2022 China Gas Holdings NextDecade China / US 0.13 20.0 2027 2047
Jul 20, 2022 PetroChina Cheniere China/ US 0.24 24.0 2026 2050
Jul 26, 2022 PTT Global Cheniere Thailand / US 0.13 20.0 2026 2046
Jul 27, 2022 Exxon Asia Pacific NextDecade Singapore / US 0.13 20.0 2026 2046
Sep 2, 2022 Woodside Singapore  Commonwealth Singapore / US 0.33 20.0 2026 2046
Nov 21, 2022 Sinopec QatarEnergy China / Qatar 0.53 27.0 2026 2053
Dec 26, 2022 INPEX Venture Global LNG  Japan/US 0.13 20.0 n.a. n.a.
Dec 27, 2022 JERA Oman LNG Japan/Oman 0.11 10.0 2025 2035
Jan 19, 2023 ITOCHU NextDecade Japan / US 0.13 15.0 n.a. n.a.
Total Asian LNG Buyers New Long Term Contracts Since Jul/21 8.59

Non-Asian LNG Deals

Jul 28, 2021 PGNIG Venture Global LNG  Poland / US 0.26 20.0 2023 2043
Nov 12, 2021 Engie Cheniere France / US 0.11 20.0 2021 2041
Mar 7, 2022 Shell Venture Global LNG  US/US 0.26 20.0 2024 2044
Mar 16, 2022 NFE Venture Global LNG US/US 0.13 20.0 2023 2043
Mar 16, 2022 NFE Venture Global LNG US /US 0.13 20.0 2023 2043
May 2, 2022 Engie NextDecade France / US 0.23 15.0 2026 2041
May 17, 2022 PGNIG Sempra Infrastructure Poland / US 0.40 20.0 n.a. n.a.
May 25, 2022 RWE Supply & Trading Sempra Infrastructure Germany / US 0.30 15.0 n.a. n.a.
Jun 9, 2022 Equinor Cheniere Norway / US 0.23 15.0 2026 2041
Jun 21, 2022 EnBW Venture Global LNG  Germany / US 0.20 20.0 2026 2046
Jun 22, 2022 INEOS Energy Sempra Infrastructure UK / US 0.21 20.0 2027 2047
Jun 22, 2022 Chewron Venture Global LNG US/US 0.26 20.0 n.a. n.a.
Jun 22, 2022 Chewon Cheniere us/us 0.26 15.0 2027 2042
Jul 12, 2022 Shell Mexico Pacific Ltd US / Mexico 0.34 20.0 2026 2046
Jul 13, 2022 Vitol Delfin Midstream us/us 0.07 15.0 n.a. n.a.
Aug 9, 2022 Centrica Delfin Midstream UK/ US 0.13 15.0 2026 2041
Aug 24, 2022 Shell Energy Transfer us/us 0.28 20.0 2026 2046
Oct 6, 2022 EnBW Venture Global LNG Germany / US 0.26 20.0 2022 2042
Dec 6, 2022 ENGIE Sempra Infrastructure France / US 0.12 15.0 n.a. n.a.
Dec 20, 2022 Galp NextDecade Portugal / US 0.13 20.0 n.a. n.a.
Dec 20, 2022 Shell Oman LNG UK/Oman 0.11 10.0 2025 2035
Total Non-Asian LNG Buyers New Long Term Contracts Since Jul/21 4.42

Total New Long Term LNG Contracts since Jul/21 13.01

*Excludes Asian short term/spot deals
*on Dec 20, CNOOC also agreed to buy an additional 0.13 bcf/d from Venture Global for an undisclosed shorter period
Source: Bloomberg, Company Reports
Prepared by SAF Group _https://safgroup.ca/news-insights/

Source: Company reports, SAF Group
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Natural Gas i India December natural gas production +1.9% YoY to 3.36 bcf/d India patural gas

I't looks Ilike I ndiads growth in its domestic n tturjlllo/gas
hasno6t been able to be maintained and it is &1° uﬁbo?n'ggobac
India natural gas production peaked in 2010 at 4.6 bcf/d. Its 2018-2019 production averaged Yoy

3.18 bcf/d, declining to 3.02 in 2019-2020 and then further declined to average 2.78 bcf/d

2020-2021. But then natural gas production. Returned to growth in 2021-2022 but that growth

looks to be gone as the past few months have returned to plateau or small declines. On

Wednesday, I ndiads Petroleum Planning and Analysis Cell rel e
November natural gas and oil statistics [LINK]. I ndi ads domestic natural gas proc

up +1.9% YoY from 3.30 bcf/d in December 2021 to 3.36 bcf/d in December 2022 and up
MoM from 3.34 bcf/d in November. Our Supplemental Documents package includes excerpts
from the PPAC monthly package.

Natural Gas i India Dec LNG imports down -11.5% YoY to 2.58 bcf/d, down 11.2% MoM
For the past several years, there has been increased India LNG imports whenever domestic
natural gas production was flat or decreased. But the overriding factor in 2022 has been the
sky-high LNG prices. India is always viewed as an extremely price sensitive buyer in terms
of its LNG imports. We saw this in periods of low LNG prices such as June to Oct 2020 when
India had a big ramp up in LNG imports. But with the sky-high LNG prices in 2022, India has
done their best to minimize LNG imports. On Wednesday, I ndi ads Petroleum Planning ar
Analysis Cell released their monthly report for December natural gas and oil statistics [LINK].

Imports began to decline in November 2020 as LNG prices rose, with the price trajectory

ramping up in late Dec and reaching record levels in January. This resulted in India LNG

imports declining from a 2020-2021 peak of 3.84 bcf/d in Oct 2020 to just 2.85 bcf/d in Jan

2021. November imports decreased MoM to 2.58 bcf/d, down -11.5% YoY.

India LNG imports
-11.5% YoY

Natural Gas i No significant demand for natural gas in December in Japan

Mean temperatures were slightly below normal through most of Japan in December with
normal temperatures in the northern regions and cooler temperatures in the east due to air
inflows from the continent. On Thursday, the Japan Meteorological Agency posted its recap temperatures
of December weather [LINK] and their mean temperature anomalies map (below) shows the

mean temperature breakdown for the month. Their rMooptllymeanot ed,
temperatures were below normal in eastern/western Japan due to cold air inflow from the
continent. 0

Japan December

Figure 9: Japan Mean Temperature Anomalies December 2022
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Source: Japan Meteorological Agency
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Natural Gas i Colder temperatures expected for Japan to end January

ltés been warm in most of Japan for the past week or whi
average temperatures are expected to turn much colder towards then end of the month. Japan

Every Thursday, the Japan Meteorological Agency provides an updated 30-day temperature temperature

probability outlook. The new weekly JMA forecasts much colder than normal temperatures
are to begin next week. The JMA expects the colder weather to continue throughout the
remainder of the month and into February. Bel ow i s t he -dhywAtdak updated 30

beginning Jan 21 [LINK]I.

outlook

Figure 10: JMA Temperature Probability Jan 217 Feb 20
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Natural Gas i J a p a hNGsstocks up +5.7% WoW to 126 bcf

The warm first few weeks in Jan in Japan is a big plus to Japan to have warm weather in Japan LNG stocks
normally the peak cold month. It means that Japan is in pretty good shape to avoid LNG +5.706 WoW

shortages in the winter. Especially since Europe is still warm. We alwayswarnt hat Japanos

LNG stockpiles are not huge relative to LNG imports that have ranged from 7 to 14 bcf/d

sinceJan1,2021.So any warm week in Japan is a positive for Jape:
winter. A cold winter or interruption in LNG imports could lead to a shortage. LNG stockpiles

held by Japanese power producers continee to exceed both
average. Japanb6s METI weekly LNG s {LiNKlkiNGdat a was releas
stocks at Jan 15 were ~126 bcf +5.7% WoW from Jan 8 of ~119 bcf but above the 5-yr

average of 86 bcf. Below is the LNG stocks graph from the METI weekly report.

Figure11: Japand6s LNG Stocks
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Source: METI
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Natural Gas i Generally slightly colder than normal in Europe other than UK

The big negative to Europe TTF natural gas prices and therefore flow thru the LNG prices is
that temperatures were well above normal to start Jan. We saw some colder than normal
temps in Continental Europe this week and that should is expected to continue this week.
The exception is the UK, which is forecast to have warmer than normal temps fo the Jan 23-
30 week. Below is the European Centre for Medium-Range Weather Forecasts for the Jan
23-30 week. Red is never good in a temperature forecast for winter.

Figure 12: Tqmperay(e probability forecast for Jan 23-30 week

- Mon 30 Jan 2023

Source: ECMWF

Natural Gas i Europe storage is now +34.96% YoY ie. 79.58% full vs 44.62%

ltds been a great winter so far for Europe i ot he
above normal for most of continental Europe. Our Jan 8, 2023 Energy Tidbits noted that %ur&pg ?t(irage

there has been negligible weather driven demand for natural gas, which along with the now 79.58% full
continued industrial demand destruction, means storage levels are at very high levels. This
winter (Nov 1/22) began with gas storage at 94.94% capacity, up 17.86% YoY and is now a
YoY surplus of 34.96%. Thanks to the warm weather and US LNG, storage as of Jan 19 is
at 79.58%, which is +34.96% greater than last year levels of 44.62% and is +19.89% above
the 5-year average of 59.69%. Below is our graph of Europe Gas Storage Level.

Figure 13: Europe Gas Storage Level

Source: Bloomberg
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Oil 7 US oil rigs down -10 rigs to 613 oil rigs on Jan 20

Baker Hughes released its weekly North American drilling activity data on Friday. Last week 6 s

rigs were +5 and we thought that was likely due to the rebound after cold weather in US oil rigs down
Texas/Oklahoma caused some drilling interruptions. This week& data saw another small rig WoW

decline basins such as the Permian and Others. This week US oil rigs were down -10 rigs at

613 ail rigs as of Jan 20. We expect this was due to WTI falling below $80 and HH below $4.

US ail rigs hit a 16-week low of 591 on Sept 9. US oil rigs are still +434 oil rigs since the

Covid Sept 17, 2020 oil rigs of 179 oil rigs. And US oil rigs are +122 oil rigs YoY. US gas rigs

were down +6 WoW at 156 gas rigs.

Figure 14: Baker Hughes Total US Oil Rigs
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Oil 1 Total Cdn rigs up +14 WoW to 241 total rigs, +19rigs YoY

Cdn rig activity has moved out of its traditional Xmas big crash down thru New Year. As )
expected post Xmas and New Years, we saw a big ramp up last week that has continued into Cdn rigs +14
this week as we move into the peak winter drilling period. Total Cdn rigs were +14 to 241 rigs WoWw

as of Jan 20, 2023. As noted in last weeks memo, the increase in rig count is no surprise as

the holiday season officially wraps up. Total rigs are now +69 vs the comparable Covid period

of 161 rigs on Jan 21, 2021. Cdn drilling has recovered YoY, a year ago Cdn oil rigs were

134 and Cdn gas rigs were 78 for a total Cdn rigs of 212, meaning total Cdn oil rigs are +19

YoY to 153 oil rigs and Cdn gas rigs are +10 to 88 gas rigs.

Figure 15: Baker Hughes Total Canadian Oil Rigs
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Oil i US weekly oil production flat at 12.2 mmb/d

It sounds like North Dakota still had not fully restored oil production as of Jan 13 based on
comments from North Dakota that there was still approx. 0.1 mmb/d of offline production.
This means that the weekly decrease of 0.1 mmb/d in lower 48 production would have been
more if all of North Dakota oil had been restored. The EIA estimates US oil production was
flat WoW to 12.2 mmb/d for the week ended Jan 13 with a slight decline in lower 48
production and a slight increase in Alaska production. US oil production, based on the
weekly estimates, has been mostly range bound between 11.9 to 12.1 mmb/d since the 2nd
week of May. But broke above 12.1 mmb/d to 12.2 mmb/d for the week ended Jan 6 as well
as five weeks ago, the first time since it touched 12.2 mmb/d in the 15t week of August. Lower
48 production was down 0.1 mmb/d WoW to 11.7 mmb/d this week and Alaska up slightly at
0.5 mmb/d WoW. US oil production is up +0.500 mmb/d YoY at 12.2 mmb/d but is still down
significantly at -0.900 mmb/d since the 2020 peak of 13.1 mmb/d on March 13.

Figure 16: El Abs Esti mated Weekl us Oi | Producti on
[ Weekd |  Weoka |  Week3 |  Weekd |  Weeks
YearMonth | End Date | Value | EndDate | Value | End Date [ Value | End [ Value [ End Date | value |

2021-Jan 01/01 11,000 01/08 11,000 01113 11,000 10,900 0128 10900
2021-Feb 0205 11,000 0212 10,800 0219 9,700 10,000

2021-Mar 03705 10,900 03/12 10,900 0319 11,000 11,100

2021-Apr 04/02 10900 04/09 11,000 04116 11000 10,900 04/30 10,900
2021-May 05/07 11000 0514 11,000 0321 11,000 10,300

2021-Jun 06/04 11,000 0611 11,200 06/18 11,100 11,100

2021-Jul 07702 11,300 07109 11,400 0716 11,400 11,200 07/30 11,200
2021-Aug 0806 11300 08/13 11,400 0820 11400 11,500

2021-Sep 0203 10,000 010 10,100 0917 10600 11,100

2021-0ct 1001 11,300 10/08 11,400 10715 11300 11,300 10/29 11,300
2021-Mov 11/05 11,500 1112 11,400 11719 11,500 11,500

2021-Dec 12703 11,700 12/10 11,700 1217 11,600 11,800 12731 11,500
2022-Jan 0107 11,700 0114 11,700 0121 11,600 11,500

2022-Feb 02704 11,600 0211 11,600 0218 11,600 11,600

2022-Mar 0304 11600 0311 11,600 03718 11600 11,700

2022-Apr 0401 11,800 04/08 11,800 04113 11900 11,900 04/29 11,200
2022-May 03/06 11,800 0513 11,900 05720 11,900 11,900

2022-Jun 06/03 11,900 06/10 12,000 0617 12,000 12,100

2022-Jul 0701 12,100 07/08 12,000 0715 11900 12,100 0728 12,100
2022-Aug 08/05 12200 08112 12,100 0819 12000 12,100

2022-Sep 09/02 12100 0909 12,100 09716 12,100 12,000 09/30 12,000
2022-0ct 1007 11,900 10714 12,000 1021 12,000 11,900

2022-Mov 11704 12,100 11711 12,100 11718 12,100 12.100

2022-Dec 12/02 12200 12109 12,100 1216 12,100 12,000 1230 12,100
2023-Jan 016 12,200 0113 12,200

Source: EIA

Figure 17: US Weekly Oil Production
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Oil 7 North Dakota Nov oil production down MoM, will be much lower in Dec

Please note two items we look ahead to North Dakota oil production: Dec will be down due to
the blizzard and, even post the return of the snow impacted production, we expect North
Dakota production will likely be flat at best given that 50% of the drilling rigs are currently in
Tier 2 and 3 areas. Looking back at November data, after a revision to the October data that
showed a slight gain in production for October, November showed a small decline in
production, which North Dakotas a i d mwoee shanflikely the result of the November winter
weather6. Note we | istened to the monthly North Dakota pres:
fitalicsO ar e SAF cr e ®hEudsday aftarmosng thei Nprth Dakota Industrial

Commi ssion posted its Di Kogembeoail énsl naCinaltgas whi ch i ncl udes
production data [LINK]. The NDIC reported North Dakota November oil production was 1.098

mmb/d, which was down 5.3% YoY, and slightly down MoM vs revised October production of

1.122 mmb/d. NDIC estimated well completions were 58 in November, flat from 58 in

October. Our Supplemental Documentspack age i ncludes excerpts from the Dire

North Dakota oil
production

Figure 18: North Dakota Oil Production By Month

(brd) 2017 2018 2019 2020 2021 2021/2020 2022 2022/2021
Jan 981,380 1,179,564 1,403,808 1,430,511 1,147,377 -19.8% 1,088,613 -5.1%
Feb 1,034,248 1,175,316 1,335,591 1,451,681 1,083,554 -25.4% 1,089,091 0.5%
Mar 1,025,690 1,162,134 1,391,760 1,430,107 1,108,906 -22.5% 1,122,640 1.2%
Apr 1,050,476 1,225,391 1,392,485 1,221,019 1,123,166 -8.0% 900,597 -19.8%
May 1,040,995 1,246,355 1,394,648 859,362 1,128,042 31.3% 1,059,060 -6.1%
June 1,032,873 1,227,320 1,425,230 893,591 1,133,498 26.8% 1,096,783 -3.2%
July 1,048,099 1,269,290 1,445,934 1,042,081 1,076,594 3.3% 1,072,632 -0.4%
Aug 1,089,318 1,292,505 1,480,475 1,165,371 1,107,359 -5.0% 1,075,307 -2.9%
Sept 1,107,345 1,359,282 1,443,980 1,223,107 1,114,020 -8.9% 1,121,063 0.6%
Oct 1,183,810 1,392,369 1,517,936 1,231,048 1,111,910 -9.7% 1,121,754 0.9%
Nov 1,194,920 1,375,803 1,519,037 1,227,138 1,158,622 -5.6% 1,097,716 -5.3%
Dec 1,182,836 1,402,741 1,476,777 1,191,429 1,144,999 -3.9%

Source NDIC, NDPA

North Dakota says half of the drilling rigs are in Tier 2 and 3 areas

Yesterday, we tweeted [LINK] fLooks like Bakken will be challenged for near term

#Oil growth. "migration of drilling activity out of the core and into the Tier 2 & Tier 3

areas" "i think it's probably approaching half of our drilling rigs now that are outside

the core" says North Dakota. #OOTT. We | i sten t o the replay of North Da
monthly press conference on the monthly oil and gas statistics. And there are almost

always great insights therefrom. One key insight from NDIC Director Helms is the

increasing drilling in Tier 2 and 3 lands. Here is the transcript we created of his

commentatthe 1:35mnmar k. .A I dondét think it changes the | ong t
have seen a migration of drilling activity out of the core and into the Tier 2 and Tier 3

areas as the advent of three-mile laterals and drilling, more drilling by some of our

independent oil and gas companies out on those Tier 2 and Tier 3 areas has picked

up. I think ités probably approaching half of our d
coreo.

North Dakota record # of producing wells, but not record oil production

Here is an item from our Oct 16, 2023 Energy Tidbits memo. iYest er day, we t weet ed
[LINKIh#Bakken. "we're at a record number of [ ND] produ

record [oil] production” says ND's Helms. He expects an increase in Sept. Jul/Aug
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were below June. Not a good sign if Sept/Oct don't get back to June levels. Thx
@bi stri b. ItldokdEOKE Sept will be a big test for North Dakota oil production.

ltés only two months, but North Dakota oil productio
and Aug. But oil production in Sept and Oct better jump back up to and over June
levelsorelseitwi | | cause a worry on the near term growth poi

understand why most ignore the local reporting by the Bismarck Tribune and

Williston Herald on the monthly press conference by well regarded NDIC Director

Lynn Helms following the release of the monthly North Dakota oil and gas data.

They always have some added good insight and that is why we always include their

insights in our North Dakota review. We recognize it
tell from two months data points, but what jumps out at us are comments from Helms

in his press conference on the monthly oil data for the last two months. (i) Our Sept

16, 2022 Energy Tidbits memo highlighted the Bismarc
production fell to just over 1 millionbarrel s per day. The stateébdés oil figure
months as officials collect and analyze data from energy companies. Director Lynn

Helms said the Mineral Resources Department was surprised to see the decline in

July when officials were anticipatingtoreachJune 8s mar k of 1.1 million barrel s
Helms said the drop is likely because of fewer well completions due to a lack of

avail able workforce. o Sounds reasonabl e, but our me
then estimated well completions were only 27 in June and much higher at 74 in July.

So there werendt fewer wel/l compl eti ons. (ii) Then i

Thursday afternoon on the Aug numbers, how could we note highlight his comments

that there were a record number of producing oil wells in Aug but not record oil

production. The Bismarck Tribune reported [LINKIAi Ther e was a fisteady streamo o
and gas drilling permit applications in August, he said. The drilling rig count continues

to stall out in the mid-forties and is expected to do so for the rest of the year. There is

ast eady stream of newly completed wells, with a proje
numbers will continue to increase. iSo we would seri
see an increase in production for the September repo
record numberofpr oduci ng wells (in August) but not a record

pretty clear he expects Sept oil production up. (iii) So maybe oil production will spring

back in Sept to higher than June. But Helms has been surprised by the last two

months underperfomance and that alone means we want to focus on Sept oil

production. The Bakken isndt viewed as a huge growth
growth area. We will need to North Dakota oil production in Sept and Ot at least

jump back to June levels And unless we see that jump back up in oil production, we

have to believe four consecutive months of data would raise concerns. It looks like

September could be a big month for North Dakota oil production. Our Supplemental

Documents package includes the Bismarck Tribune report.0

Oil 7 North Dakota crude by rail up MoM to 83,516 b/d in Nov

Note our comments above that crude-by-rail in Dec will be hit by the extreme cold. The North North. Dakota
Dakota Pipeline Aut hor i tJanugyi2628 Brdduction& mont hl vy (llee?%al\t/lo?/linﬁ
Tr ans p o [LINK]t Please aote that we always go to the backup excel sheets from the P

North Dakota Pipeline Authority for more detailed numbers of crude by rail out of North November
Dakota. The NDPA Monthly Update (graph below) report only provides rounded numbers,

and these rounded numbers are not accurate enough to match the graphs. In the backup
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excel, the NDPA estimates crude by rail in Nov was a low of 68,516 b/d and a high of 98,516
b/d for an average of 83,516 b/d. This is above the Sept average of 67,563 b/d and above the
Sep average of 83,300 b/d. Below is a chart from the NDPA monthly update showing the
crude by rail volumes since 2014. Our Supplemental Documents package includes excerpts
from the NDPA monthly update.

Figure 19: Estimated North Dakota Rail Export Volumes
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Oil T EIA shale/tight oil forecast +9.0%, +0.777 mmb/d YoY in Feb

The EIA Drilling Productivity Report Jan 2023 [LINK] forecast for US shale/tight oil shows a US shaleftight oil
continued modest MoM increase in Jan and Feb after being fairly stuck for July-Oct. The .

DPR is the EI A6s forecast for production for Qr%dﬂcncmaj or s
current month (in this case Jan) and the next month (in this case Feb). (i) Shale/tight oil was

fairly flat from July thru Oct but there is some modest growth forecast for both Dec, Jan, and

now Feb. The EIA now forecasts total US shale/tight oil in Jan at 9.299 mmb/d and Feb at

9.375 mmb/d. (ii) The growth is somewhat distributed across all basins except Haynesville

and Appalachia basically flat MoM. The Permian and Bakken have the most significant

increases of +30,000 b/d and +20,000 b/d, respectively. The Permian Feb is 5.635 mmb/d, vs

5.605 mmb/d in Jan. Eagle Ford is also forecasted up +4,000 b/d MoM in Feb after

increasing last month, benefitting from its higher natural gas ratio and the pull for natural gas

for US LNG exports. (iii) Note that shale/tight oil is approx. ~75% of total US production, so

whatever the trends are for shale/tight oil are normally the trends for US oil in total. Below is

our table of running DPR estimates of shale/tight oil production and our graph of MoM

changes in major shale/tight oil production.

Figure 20: MoM Change 1 Major Shale/Tight Oil Production

Thousand b/d Feb Mar Apr May Jun July Aug Sept Oct Nov Dec Jan Feb Feb YoY Feb YoY % Feb less Jan
Anadarko 393 399 398 391 406 413 425 424 425 423 427 431 442 49 12% 11
Appalachia 113 113 111 114 124 130 128 120 120 122 126 136 139 26 23% 3
Bakken 1,192 1,172 1,169 1,172 1,178 1,173 1,136 1,183 1,168 1,182 1,200 1,206 1,226 34 3% 20
Eagle Ford 1,122 1,123 1,140 1,149 1,152 1,180 1,204 1,224 1,208 1,223 1,231 1,209 1,213 91 8% 4
Haynesville 33 33 34 35 36 37 37 37 37 37 37 37 37 4 12% 0
Niobrara 611 613 610 627 630 632 649 648 640 653 662 675 683 72 12% 8
Permian 5,134 5,138 5,055 5,131 5,232 5,367 5,329 5,347 5,403 5,460 5,542 5,605 5,635 501 10% 30
Total 8,598 8,591 8,517 8,619 8,758 8,932 8,908 8,983 9,002 9,100 9,224 9,299 9,375 77 9% 76

Source: EIA Drilling Productivity Report
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Figure 21: MoM Change i Major Shale/Tight Oil Production
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Source: EIA Drilling Productivity Report

OilTt EI' A DUba&icaly up slightly in December

We have been warning that we see a key risk to how much US oil production can sustainably DUCs up slightly
grow in 2023 and beyond is the need to increase rig counts (not have less frac spreads) to .

replenish the inventory of Drilled UnCompleted wells at higher levels and the challenge for In Dec

oilfield services to add capacity to increase frac spreads and completions. In our Dec 18,

2022 Energy Tidbits memo, we noted how DUCs in the Permian are really about the same

level as five years ago when Permian production was about half current levels. One wildcard

is our previously noted caveat that DUCs do not take into account potential refracs. The

biggest problem in the past wit][hINKésetmatEdfAds Dr il ling Prod
Drilled UnCompleted wells was that the data had been constantly revised and sometimes

significantly. (i) However, the DUC estimates provide a clear picture of the trend that DUCs

havendét really ilntcd = awleyd beaddocdellingsydbto piek upto

replenish the DUC inventory if the US is to have strong oil growth in 2023. We highlight a

slight increase in the Feb data. (i) It is also important to remember that a portion of the DUCs

wilnever be completed as there are drilled wells that donét
higher cost of completion. (ii) Drilled Uncompleted Wells are up 40 MoM in December to

4,577 DUCs, which compares to 4,387 DUCs in Feb. (iii) But at 4,577 DUCs, it means that a

total 4,297 DUCs were worked down since the Jun/20 peak of 8,874. The largest work

downs are coming from the Permian (-375 YoY) and Eagle Ford (-177 YoY). With DUCs

being worked down so significantly we will need to see rig counts go up to replenish DUCs in

the near future. (iii) Note that shale/tight oil is approx. ~70% of total US production, so

whatever the trends are for shale/tight oil are normally the trends for US oil in total. Below is

our table of running DPR estimates of shale/tight oil production and our graph of MoM

changes in major shale/tight oil production. Our Supplemental Documents package includes

the EIA DPR.
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Figure 22: EIA - Estimated Drilled UnCompleted Wells

Drilled UnCompleted Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec__Dec YoY % Dec YoY
Anadarko 787 773 758 753 740 724 727 723 716 722 723 710 712 715 -8% -58
Appalachia 513 565 457 473 471 497 526 524 529 562 576 597 620 621 10% 56
Bakken 485 464 436 426 426 429 425 427 426 474 494 501 528 531 14% 67
Eagle Ford 760 685 683 653 642 612 598 611 620 593 582 561 517 508 -26% -177
Haynesville 386 372 369 371 395 419 441 466 483 513 535 558 595 607 63% 235
Niobrara 362 354 343 331 317 320 310 328 345 362 393 443 497 526 49% 172
Permian 1,537 1,444 1,482 1,380 1,302 1,294 1,244 1,218 1,180 1,117 1,097 1,051 1,068 1,069 -26% -375
Total 4,830 4,657 4,528 4,387 4,293 4,295 4,271 4,297 4,299 4,343 4,400 4,421 4,537 4,577 2% -80

Source: EIA, SAF

DUCs vs US oil production

We continue to be in the camp that believes we need to see increases in US oil rigs
to rebuild the inventory of DUCs. Our regular monthly graph below shows US
shale/tight oil production plotted against oil DUCs There has been a clear correlation
with the drawing down of DUCs inventory with increasing shale/tight oil production.

Figure 23: Shale Oil Production vs Oil DUC Wells
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Oil T US SPR reserves now -76.4 mmb lower than commercial crude oil reserves

Oil in US Strategic Petroleum Reserves (SPR) moved below total US commercial crude oil SPR reserves
reserves in the Sept 16 week for the first time since 1983, with the deficit widening again this remain lower than
week due to the big build in commercial oil stocks that was primarily driven by a drop in US commercial

oil exports during the cold weather inthe Gulf Coastt The EI Ad6s new weekly o0il data

13 has SPR reserves at 371.6 mmb vs commercial crude oil reserves at 448.0 mmb. The
below graphs highlight the difference between commercial and SPR stockpiles.

Figure 24: US Oil Inventories: Commercial & SPR
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Source: EIA
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Figure 25: US Oil Inventories: SPR less commercial
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Oil'i Cdn oil differentials widened $0.75 WoW to $23.75 at close on Jan 20

It looks like Cdn oil differentials are finding an approximate range over the past couple weeks WCS less WTI
post the restart of the Affected Portion of the Keystone pipeline. But we would expect to see differentials

a narrowing as normally happens every spring. Two weeks ago, the WCS-WTI differential

was $26.60 on Jan 6, but narrowed to $23.00 on Jan 13, and this week were up $0.75 to

close at $23.75 on Jan 20. For perspective, a year ago, the WCS-WTI differential was $13.50

on Jan 20, 2022. Below is Bloombe r g 6 s WQSi WH differential as of Jan 20, 2023
close.

Figure 26: WCS less WTI oil differentials including Jan 20 close

Source: Bloomberg

Oil 1 Refinery inputs +0.203 mmb/d WoW to 14.853 mmb/d as weather warms

There was a partial recovery in refinery crude oil inputs following the cold weather in the Gulf Refinery inputs up
Coast two weeks ago that led to some temporary refinery impacts. On Thursday, the EIA WoW

released its estimated crude oil input to refinery data for the week ended Jan 13. The EIA

reported crude oil inputs to refineries were up +0.203 mmb/d WoW to 14.853 mmb/d, which

is -0.600 mmb/d YoY from 15.453 mmb/d for the week ended Jan 14, 2022. We should see

some further recovery from the cold weather, but note that refineries normally move into

some seasonal maintenance in Feb/early March for the switch to more summer fuels. This

weekds refiner $.3% &-B.4% Y04 decrease Toteh wod&ts supplied (i.e.,

demand) increased WoW, down 2.686 mmb/d to 20.314 mmb/d, and Motor gasoline was up
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