
TD SECURITIES INC. - CANADA SECTOR NOTE

January 27, 2025

■ Energy Producers
■ Energy Producers - Seniors & Integrateds

SIFTING THROUGH THE SANDS - IN SITU
MONTHLY PERFORMANCE TRACKER

Menno Hulshof, CFA^
Jenna Weir, CFA^
Samuel Babarinde, CFA^

THE TD COWEN INSIGHT
In the following charts, we summarize the performance of the major in situ oil sands
projects (defined as SAGD and CSS projects with nameplate capacity >10mbbl/d). We
highlight the following operational trends for December.

1) December in situ prod'n was up 1% m/m: In situ accounted for 51% of total oil sands
prod'n of 3.5mmbbl/d and 32% of total Canadian oil prod'n (including East Coast offshore).
Including mining projects, oil sands prod'n accounted for 62% of total Canadian oil prod'n.
The WCS Hardisty heavy differential is currently ~US$14/bbl.

2) Canadian Natural Resources (CNQ-T): Combined thermal prod'n averaged 286mbbl/d
(utilization up 5% m/m to 81%). Early results from solvent SAGD deployed on eight Kirby
North wells points to a ~30% SOR reduction (vs. 40-50% target) with solvent recovery of
>85%; this is a level that supports commercialization, in our view. See our notes: Q3/24
(earnings release and conference call) and 2025 Budget.

3) Foster Creek, Christina Lake, and Sunrise (CVE-T): FC averaged 195mbbl/d (utilization
down 2% m/m to 108%), while CL averaged 244mbbl/d (utilization down 4% m/m to 94%).
Sunrise averaged 53mbbl/d (utilization up 1% m/m to 89%). CVE has several in-flight
thermal growth projects that combined are expected to add 80mbbl/d of capacity through
2027/2028, with initial volumes in H2/25. See our notes: Q3/24 (earnings release and
conference call) and 2025 Budget.

4) Cold Lake (IMO-T): Cold Lake prod'n averaged 162mbbl/d (utilization down 1% m/m to
90%). Grand Rapids Phase 1 prod'n averaged an impressive 27mbbl/d in Dec. (vs. 15mbbl/d
capacity). This is the industry's first commercial SA-SAGD project and is expected to reduce
project GHGi by 40% vs. traditional CSS, and unit opex by ~US$1/bbl. We expect Cold Lake
digital twins to drive further efficiencies. Future Grand Rapids phases could be sanctioned
once Leming is online (late-2025), supporting mid-term Cold Lake prod'n of 165+mbbl/d. Its
opex target has been re-rated to an impressive US$13/bbl. See our notes: Q3/24 (earnings
release and conference call) and 2025 Budget.

5) Firebag and MacKay River (SU-T): Firebag prod'n averaged 253mbbl/d (utilization up 3%
m/m to 117%), achieving record quarterly and annual prod'n of 250mbbl/d and 234mbbl/
d, respectively. MacKay River prod'n averaged 36mbbl/d (utilization down 1% m/m to
93%). Should SU elect to develop select new capacity towards 2030, we expect in situ
opportunities to attract the lion's share of new development capital. See our notes: Q3/24
(earnings release, and conference call), Meeting Takeaways and 2025 Budget.

6) Leismer and Hangingstone (ATH-T): Leismer prod'n averaged 26mbbl/d (utilization up 1%
m/m to 94%) while Hangingstone averaged 7mbbl/d (utilization down 2% m/m at 74%). See
our notes: Q3/24 (earnings release) and 2025 Budget.

7) Christina Lake (MEG-T): CL prod'n averaged 104mbbl/d (utilization up 8% m/m to
95%). MEG also sanctioned FEP, which increases capacity by 25mbbl/d, to 135mbbl/d, by
late-2027 for $440mm ($17,600/bbl/d, increasing to ~$25,000/bbl/d after factoring in well
capital required to fill the plant). See our notes: Q3/24 (earnings release and conference
call) and 2025 Budget (budget release, conference call, investor questions).

8) Lindbergh, Orion, and Tucker (SCR-T): Lindbergh prod'n averaged 19mbbl/d (utilization
down 5% m/m to 96%), Orion averaged 20mbbl/d (utilization down 4% m/m to 80%), and
Tucker averaged 21mbbl/d (utilization up 6% m/m/ to 71%). See our notes: Q3/24 (earnings
release) and Investor Day.
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Figure 1 - Monthly Change in In Situ Production By Tracked Project (mbbl/d) 

 
Source: geoSCOUT, Company reports, TD Cowen 
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Figure 2 - Historical Bitumen Production, ISORs and Utilization 

 
Source: geoSCOUT, Company reports, TD Cowen 

 

Production (mbbl/d) ISOR Capacity Utilization

Operator Project Jul-24 Aug-24 Sep-24 Oct-24 Nov-24 Dec-24 Dec-24 (mbbl/d) Dec-24

Alberta

ATH Hangingstone 7.2         7.4         7.5         7.6         7.6         7.4         3.6 10.0      74%

ATH Leismer 28.1       27.6       26.9       26.7       26.1       26.4       3.3 28.0      94%

CLC Great Divide 15.9       15.6       15.5       13.2       14.9       15.2       4.0 20.0      76%

CNOOC Long Lake 60.5       59.0       75.3       76.0       76.7       75.8       3.1 72.0      105%

CNQ Jackfish 124.5     131.3     128.0     121.9     120.9     123.5     2.4 120.0    103%

CNQ Kirby North 31.5       29.7       28.1       29.7       28.8       27.1       3.9 40.0      68%

CNQ Kirby South 33.0       35.4       34.2       34.1       33.3       32.8       3.5 40.0      82%

CNQ Peace River 2.4         2.2         1.8         1.9         1.9         1.7         18.2 12.5      13%

CNQ Primrose/Wolf Lake 78.3       68.0       68.0       70.7       82.6       101.1     4.7 140.0    72%

COP Surmont 136.5     55.3       72.8       138.5     132.5     143.8     2.6 148.0    97%

CVE Christina Lake 242.0     241.3     150.9     257.5     253.9     243.5     2.1 260.0    94%

CVE Foster Creek 202.1     194.4     189.7     188.2     198.3     194.5     2.1 180.0    108%

CVE Sunrise 50.9       48.4       51.8       53.0       52.9       53.3       3.7 60.0      89%

GFR Hangingstone Expansion 22.3       23.5       18.7       22.4       21.6       20.2       3.6 35.0      58%

IMO Cold Lake 157.0     134.0     157.0     160.6     163.8     161.6     4.1 180.0    90%

MEG Christina Lake 103.0     104.1     103.1     101.2     95.0       104.1     2.4 110.0    95%

PTR MacKay River 10.0       9.9         9.8         9.3         9.7         9.9         5.7 35.0      28%

SCR Lindbergh 18.5       20.0       19.0       19.3       20.3       19.3       3.1 20.0      96%

SCR Orion 20.2       19.9       20.1       20.6       20.7       19.7       3.6 24.5      80%

SCR Tucker 18.9       19.3       19.1       19.1       19.5       21.4       4.7 30.0      71%

SU Firebag 182.5     239.8     246.3     251.3     246.9     252.5     2.6 215.0    117%

SU MacKay River 35.9       35.7       2.7         33.6       36.0       35.5       3.1 38.0      93%

Total AB In Situ Production 1,581.3 1,521.7 1,446.1 1,656.5 1,663.9 1,690.2 2.9

Saskatchewan

CVE Bolney 2.3         2.1         1.8         1.7         1.6         1.3         6.7 9.3        14%

CVE Celtic 6.7         6.2         6.4         5.3         4.5         5.1         4.8 9.3        55%

CVE Dee Valley 5.9         6.3         5.4         6.1         5.1         5.6         3.0 10.0      56%

CVE Edam East 14.7       15.7       15.1       13.8       13.3       12.8       2.7 10.0      128%

CVE Pikes Peak South 14.1       13.7       12.5       13.1       11.3       10.0       2.5 11.6      86%

CVE Rush Lake 21.9       22.2       20.4       20.6       18.7       18.8       3.2 25.1      75%

CVE Spruce Lake Central 8.0         6.4         7.4         5.9         5.9         5.2         3.8 10.0      52%

CVE Spruce Lake North 6.7         4.8         4.6         5.2         5.0         7.4         3.8 10.0      74%

CVE Vawn 4.6         4.9         4.8         4.7         5.1         4.3         5.6 10.0      43%

IPCO Onion Lake 12.3       12.2       7.6         12.1       12.0       12.5       3.5 14.0      89%

SCR Edam 6.6         7.3         7.3         6.9         7.2         7.3         3.0 10.0      73%

SCR Meota West 14.6       13.0       11.3       10.9       14.2       13.6       4.2 20.0      68%

SCR Meota East 4.9         4.9         4.6         5.2         5.4         5.0         5.6 10.0      50%

Total SK In Situ Production 123.2       119.7       109.1       111.7       109.4       109.0       3.6
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Figure 3 - ISORs and Utilization as % of Nameplate Capacity 

 
Source: geoSCOUT, Company reports, TD Cowen 

 

 

 

 

 

 

 

 

 

ISOR Utilization ISOR Capacity Utilization

Operator Project Jul-24 Aug-24 Sep-24 Oct-24 Nov-24 Dec-24 Jul-24 Aug-24 Sep-24 Oct-24 Nov-24 Dec-24 Dec-24 (mbbl/d) Dec-24

Alberta

ATH Hangingstone 3.3          3.3          3.3          3.2          3.5          3.6          72% 74% 75% 76% 76% 74% 3.6 10.0      74%

ATH Leismer 3.1          3.1          3.2          3.2          3.3          3.3          100% 98% 96% 95% 93% 94% 3.3 28.0      94%

CLC Great Divide 3.5          3.7          4.0          4.3          4.0          4.0          79% 78% 77% 66% 75% 76% 4.0 20.0      76%

CNOOC Long Lake 2.9          3.1          3.1          3.1          3.1          3.1          84% 82% 105% 106% 107% 105% 3.1 72.0      105%

CNQ Jackfish 2.3          2.3          2.3          2.3          2.3          2.4          104% 109% 107% 102% 101% 103% 2.4 120.0    103%

CNQ Kirby North 3.6          3.7          3.5          3.9          4.0          3.9          79% 74% 70% 74% 72% 68% 3.9 40.0      68%

CNQ Kirby South 3.2          3.3          3.3          3.4          3.5          3.5          83% 88% 86% 85% 83% 82% 3.5 40.0      82%

CNQ Peace River 6.2          10.3        17.5        16.7        16.8        18.2        19% 18% 15% 15% 15% 13% 18.2 12.5      13%

CNQ Primrose/Wolf Lake 5.9          6.9          7.0          6.8          5.7          4.7          56% 49% 49% 50% 59% 72% 4.7 140.0    72%

COP Surmont 2.6          2.7          2.3          2.5          2.6          2.6          92% 37% 49% 94% 90% 97% 2.6 148.0    97%

CVE Christina Lake 2.1          2.1          1.7          2.0          2.0          2.1          93% 93% 58% 99% 98% 94% 2.1 260.0    94%

CVE Foster Creek 2.2          2.3          2.4          2.4          2.2          2.1          112% 108% 105% 105% 110% 108% 2.1 180.0    108%

CVE Sunrise 3.0          3.3          3.4          3.6          3.7          3.7          85% 81% 86% 88% 88% 89% 3.7 60.0      89%

GFR Hangingstone Expansion 3.1          3.2          3.1          3.3          3.4          3.6          64% 67% 53% 64% 62% 58% 3.6 35.0      58%

IMO Cold Lake 4.2          4.3          4.2          4.1          4.0          4.1          87% 74% 87% 89% 91% 90% 4.1 180.0    90%

MEG Christina Lake 2.4          2.4          2.3          2.4          2.4          2.4          94% 95% 94% 92% 86% 95% 2.4 110.0    95%

PTR MacKay River 5.5          5.7          5.9          5.9          6.1          5.7          29% 28% 28% 26% 28% 28% 5.7 35.0      28%

SCR Lindbergh 3.1          3.0          3.0          3.0          3.0          3.1          93% 100% 95% 97% 102% 96% 3.1 20.0      96%

SCR Orion 3.3          3.8          3.7          3.4          3.6          3.6          82% 81% 82% 84% 85% 80% 3.6 24.5      80%

SCR Tucker 5.1          5.6          5.7          5.7          5.4          4.7          63% 64% 64% 64% 65% 71% 4.7 30.0      71%

SU Firebag 2.5          2.6          2.5          2.4          2.5          2.6          85% 112% 115% 117% 115% 117% 2.6 215.0    117%

SU MacKay River 3.0          3.0          3.0          3.3          3.1          3.1          95% 94% 7% 88% 95% 93% 3.1 38.0      93%

Total AB In Situ Production 2.9              3.0              3.0              3.0              2.9              2.9              2.9

Saskatchewan

CVE Bolney 3.7          4.6          3.6          2.8          4.1          6.7          24% 22% 20% 19% 18% 14% 6.7 9.3        14%

CVE Celtic 4.4          5.0          4.8          5.3          5.2          4.8          73% 67% 69% 57% 49% 55% 4.8 9.3        55%

CVE Dee Valley 3.1          2.6          2.7          2.7          3.1          3.0          59% 63% 54% 61% 51% 56% 3.0 10.0      56%

CVE Edam East 2.2          2.2          2.3          2.5          2.7          2.7          147% 157% 151% 138% 133% 128% 2.7 10.0      128%

CVE Pikes Peak South 2.2          2.2          2.0          2.3          2.5          2.5          121% 118% 108% 113% 98% 86% 2.5 11.6      86%

CVE Rush Lake 2.9          2.9          3.1          3.2          3.3          3.2          87% 88% 81% 82% 74% 75% 3.2 25.1      75%

CVE Spruce Lake Central 2.8          3.4          2.9          3.4          3.1          3.8          80% 64% 74% 59% 59% 52% 3.8 10.0      52%

CVE Spruce Lake North 3.9          6.3          6.6          5.3          5.1          3.8          67% 48% 46% 52% 50% 74% 3.8 10.0      74%

CVE Vawn 5.0          4.3          4.4          4.5          4.6          5.6          46% 49% 48% 47% 51% 43% 5.6 10.0      43%

IPCO Onion Lake 3.5          3.5          3.5          3.5          3.6          3.5          88% 87% 55% 87% 86% 89% 3.5 14.0      89%

SCR Edam 3.3          2.9          3.0          3.1          2.9          3.0          66% 73% 73% 69% 72% 73% 3.0 10.0      73%

SCR Meota West 3.8          4.1          4.5          4.6          3.9          4.2          73% 65% 56% 54% 71% 68% 4.2 20.0      68%

SCR Meota East 5.4          5.4          6.0          5.4          5.2          5.6          49% 49% 46% 52% 54% 50% 5.6 10.0      50%

Total SK In Situ Production 3.2              3.4              3.4              3.5              3.5              3.6              3.6
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Figure 4 - Performance History – Hangingstone – Athabasca Oil Corp. (ATH-T) 

 

 
Source: geoSCOUT, Company reports, TD Cowen 

 

Figure 5 - Performance History – Leismer – Athabasca Oil Corp. (ATH-T) 

 

 
Source: geoSCOUT, Company reports, TD Cowen 
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Figure 6 - Performance History – Jackfish – Canadian Natural Resources Ltd. (CNQ-T) 

 

 
Source: geoSCOUT, Company reports, TD Cowen 

 

Figure 7 - Performance History – Kirby North – Canadian Natural Resources Ltd. (CNQ-T) 

 
Source: geoSCOUT, Company reports, TD Cowen 
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Figure 8 - Performance History – Kirby South – Canadian Natural Resources Ltd. (CNQ-T) 

 

 
Source: geoSCOUT, Company reports, TD Cowen 

 

Figure 9 - Performance History – Peace River – Canadian Natural Resources Ltd. (CNQ-T) 

 

 
Source: geoSCOUT, Company reports, TD Cowen 
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Figure 10 - Performance History – Primrose/Wolf Lake – Canadian Natural Resources Ltd. (CNQ-T) 

 

 
Source: geoSCOUT, Company reports, TD Cowen 

 

Figure 11 - Performance History – Christina Lake – Cenovus Energy Inc. (CVE-T) 

 

 
Source: geoSCOUT, Company reports, TD Cowen 
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Figure 12 - Performance History – Foster Creek – Cenovus Energy Inc. (CVE-T) 

 

 
Source: geoSCOUT, Company reports, TD Cowen 

 

Figure 13 - Performance History – Bolney – Cenovus Energy Inc. (CVE-T) 

 

 
Source: geoSCOUT, Company reports, TD Cowen 
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Figure 14 - Performance History – Celtic – Cenovus Energy Inc. (CVE-T) 

 

 
Source: geoSCOUT, Company reports, TD Cowen 

 

Figure 15 - Performance History – Dee Valley – Cenovus Energy Inc. (CVE-T) 

 
Source: geoSCOUT, Company reports, TD Cowen 
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Figure 16 - Performance History – Edam East – Cenovus Energy Inc. (CVE-T) 

 
Source: geoSCOUT, Company reports, TD Cowen 

 

Figure 17 - Performance History – Pikes Peak South – Cenovus Energy Inc. (CVE-T) 

 
Source: geoSCOUT, Company reports, TD Cowen 
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Figure 18 - Performance History – Rush Lake – Cenovus Energy Inc. (CVE-T) 

 
Source: geoSCOUT, Company reports, TD Cowen 

 

Figure 19 - Performance History – Spruce Lake Central – Cenovus Energy Inc. (CVE-T) 

 
Source: geoSCOUT, Company reports, TD Cowen 
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Figure 20 - Performance History – Spruce Lake North – Cenovus Energy Inc. (CVE-T) 

 
Source: geoSCOUT, Company reports, TD Cowen 

 

Figure 21 - Performance History – Sunrise – Cenovus Energy Inc. (CVE-T) 

 
Source: geoSCOUT, Company reports, TD Cowen 
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Figure 22 - Performance History – Vawn – Cenovus Energy Inc. (CVE-T) 

 
Source: geoSCOUT, Company reports, TD Cowen 

 

Figure 23 - Performance History – Long Lake – CNOOC Ltd. (CNU-T) 

 
Source: geoSCOUT, Company reports, TD Cowen 
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Figure 24 - Performance History – Great Divide – Connacher Oil Sands Ltd. 

 
Source: geoSCOUT, Company reports, TD Cowen 

 

Figure 25 - Performance History – Surmont – ConocoPhillips. (COP-N) 

 
Source: geoSCOUT, Company reports, TD Cowen 
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Figure 26 - Performance History – Hangingstone Expansion – Greenfire Resources Ltd. (GFR-T; GFR-N) 

 
Source: geoSCOUT, Company reports, TD Cowen 

 

Figure 27 - Performance History – Cold Lake – Imperial Oil Ltd. (IMO-T) 

 
Source: geoSCOUT, Company reports, TD Cowen 
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Figure 28 - Performance History – Onion Lake – International Petroleum Corp. (IPCO-T) 

 
Source: geoSCOUT, Company reports, TD Cowen 

 

Figure 29 - Performance History – Christina Lake – MEG Energy Corp. (MEG-T) 

 
Source: geoSCOUT, Company reports, TD Cowen 
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Figure 30 - Performance History – MacKay River – PetroChina Co. Ltd. 

 
Source: geoSCOUT, Company reports, TD Cowen 

 

Figure 31 - Performance History – Lindbergh – Strathcona Resources, Ltd. (SCR-T) 

 
Source: geoSCOUT, Company reports, TD Cowen 
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Figure 32 - Performance History – Orion – Strathcona Resources, Ltd. (SCR-T) 

 
Source: geoSCOUT, Company reports, TD Cowen 

 

Figure 33 - Performance History – Tucker – Strathcona Resources, Ltd. (SCR-T) 

 
Source: geoSCOUT, Company reports, TD Cowen 
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Figure 34 - Performance History – Edam – Strathcona Resources, Ltd. (SCR-T) 

 
Source: geoSCOUT, Company reports, TD Cowen 

 

Figure 35 - Performance History – Meota West – Strathcona Resources, Ltd. (SCR-T) 

 
Source: geoSCOUT, Company reports, TD Cowen 
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Figure 36 - Performance History – Meota East – Strathcona Resources, Ltd. (SCR-T) 

 
Source: geoSCOUT, Company reports, TD Cowen 

 

Figure 37 - Performance History – Firebag – Suncor Energy Inc. (SU-T) 

 
Source: geoSCOUT, Company reports, TD Cowen 
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Figure 38 - Performance History – MacKay River – Suncor Energy Inc. (SU-T) 

 
Source: geoSCOUT, Company reports, TD Cowen 
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VALUATION METHODOLOGY AND RISKS

Valuation Methodology

Energy Producers:

Our target prices for the Canadian Integrateds, E&Ps and Energy Royalties are derived
through a combination of: i) a multiple (based on historical trading ranges) applied to forward
Debt Adjusted Cash Flow (DACF), and ii) a DCF-based Net Asset Value estimate (NAV).

Energy Producers - Seniors & Integrateds:

Our target prices for the Canadian Integrateds, E&Ps and Energy Royalties are derived
through a combination of: i) a multiple (based on historical trading ranges) applied to forward
Debt Adjusted Cash Flow (DACF), and ii) a DCF-based Net Asset Value estimate (NAV).

Investment Risks

Energy Producers:

Risks include: the loss of key employees, disappointing drilling results, volatile commodity
prices, operating cost increases, capital cost overruns, product supply and demand,
unplanned third-party infrastructure outages, financing/access to capital, government
regulations, legislation, royalties, taxes, exchange rates, interest rates and environment and
weather concerns.

Energy Producers - Seniors & Integrateds:

Risks include: the loss of key employees, disappointing drilling results, volatile commodity
prices, operating cost increases, capital cost overruns, product supply and demand,
unplanned third-party infrastructure outages, financing/access to capital, government
regulations, legislation, royalties, taxes, exchange rates, interest rates and environment and
weather concerns.
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RESEARCH ANALYSTS MARKED WITH ^ ON THE FRONT PAGE ARE NOT ASSOCIATED PERSONS OF TD SECURITIES (USA) LLC AND ARE NOT REGISTERED AS RESEARCH
ANALYSTS UNDER FINRA RULES. SUCH RESEARCH ANALYSTS MAY NOT BE SUBJECT TO RULE 2241 RESTRICTIONS ON COMMUNICATIONS WITH A SUBJECT COMPANY, PUBLIC
APPEARANCES AND TRADING SECURITIES HELD BY A RESEARCH ANALYST ACCOUNT.

“TD Securities” is a trademark of The Toronto-Dominion Bank ("TD") and represents certain investment banking, capital markets and wholesale banking activities conducted through
certain subsidiaries and branches of The Toronto-Dominion Bank. “TD Cowen” is a division of TD Securities and represents a marketing name of certain businesses within TD Securities,
including for TD Securities global research.

TD Cowen research is produced in the U.S. by TD Securities (USA) LLC, a wholly owned subsidiary of The Toronto-Dominion Bank. TD Securities (USA) LLC is a U.S. broker dealer
registered with the U.S. Securities and Exchange Commission and is a member of the Financial Industry Regulatory Authority and of the Securities Investor Protection Corporation.
TD Cowen research is produced in Canada by TD Securities Inc., a wholly owned subsidiary of The Toronto-Dominion Bank. TD Securities Inc. is regulated by the Canadian Investment
Regulatory Organization of Canada, a member of the Canadian Investor Protection Fund and a member of Canadian Marketplaces.

This material is for general informational purposes only and is not investment advice nor does it constitute an offer, recommendation or solicitation to buy or sell a particular financial
instrument. Recipients of this analysis or research report are to contact the representative in their local jurisdiction with regards to any matters or questions arising from, or in
connection with, the analysis or research report.

The opinions and recommendations herein do not consider individual client circumstances, objectives, financial situation, risk profile or needs and are not intended as recommendations
of investment strategy. The recipients of this research report must make their own independent decisions regarding any securities discussed in this research report. In some cases,
securities and other financial instruments might be difficult to value or sell and reliable information about the value or risks related to the security or financial instrument is difficult to
obtain.

This material, including any price, valuation, all opinions, estimates and other information constitute TD Cowen's judgment as of the date hereof and is subject to change without
notice. The price, value of and income from any of the securities mentioned in this research report can fall as well as rise. Any market valuations contained herein are indicative
values as of the time and date indicated. Such market valuations are believed to be reliable, but TD Cowen does not warrant their completeness or accuracy. Different prices and/
or valuations may be available elsewhere and TD Cowen suggests that valuations from other sources be obtained for comparison purposes. Actual quotations could differ subject to
market conditions and other factors.

Historic information regarding performance is not indicative of future results and investors should understand that statements regarding future prospects may not be realized. All
investments entail risk, including potential loss of principal invested. Performance analysis is based on certain assumptions, the results of which may vary significantly depending on
the modelling inputs assumed.

Other than disclosures relating to TD Securities (USA) LLC, TD Securities Inc. and its affiliates, the information herein is based on sources we believe to be reliable but has not been
independently verified by us and does not purport to be a complete statement or summary of the available data. No representation is made that such information is accurate in
all material respects, complete or up to date. We seek to update our research reports as appropriate, but various regulations may prevent us from doing so. Research reports are
published at irregular intervals based on the research analyst’s judgement.

To the extent that this research report discusses any legal proceedings or issues, it has not been prepared to express or intended to express any legal conclusion, opinion or advice. Our
salespeople, traders and other professionals may provide oral or written market commentary or trading strategies to our clients that reflect opinions that are contrary to the opinions
expressed in our research reports. Our principal trading area and investing businesses may make investment decisions that are inconsistent with recommendations or views expressed
in our research reports.

TD Cowen disclaims any and all liability relating to the information herein, including without limitation any express or implied representations or warranties for, statements contained
in, and omissions from, the information. TD Cowen is not liable for any errors or omissions in such information or for any loss or damage suffered, directly or indirectly, from the use of
this information. TD Cowen may have effected or may effect transactions for its own account in the securities described herein. No proposed customer or counterparty relationship is
intended or implied between TD Cowen and a recipient of this document.

TD Cowen makes no representation as to any tax, accounting, legal or regulatory issues. Investors should seek their own legal, financial and tax advice regarding the appropriateness of
investing in any securities or pursuing any strategies discussed herein. Investors should also carefully consider any risks involved. Any transaction entered into is in reliance only upon
the investor’s judgment as to financial, suitability and risk criteria. TD Securities does not hold itself out to be an advisor in these circumstances, nor do any of its representatives have
the authority to do so.

The information contained herein is not intended for distribution to, or use by, any person in any state or jurisdiction where such distribution or use would be contrary to applicable
law or regulation, or which would subject TD Securities to additional licensing or registration requirements.
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If you would like to unsubscribe from our email distribution lists at any time, please contact your TD Securities (USA) LLC or TD Securities, Inc. Sales Contact. If you are located in
Europe, Asia, Australia or New Zealand you may also unsubscribe by emailing us at Privacy.EAP@tdsecurities.com.

You can access our Privacy Policy here http://www.tdsecurities.com/tds/content/AU_PrivacyPage.

For important disclosures regarding the companies that are the subject of this research report, please contact TD Securities (USA) LLC, Research Department, 1 Vanderbilt Avenue
22nd Floor, New York, NY 10017 or TD Securities Inc. Research Department, 66 Wellington Street West Toronto, Ontario M5K 1A2. In addition, the same important disclosures, except
for the valuation methods and risks, are available on the Firm's disclosure website at https://tdcowen.bluematrix.com/sellside/Disclosures.action.

Equity Research Price Targets: TD Cowen assigns price targets on all companies covered in equity research unless noted otherwise. The equity research price target for an issuer's
stock represents the value that the analyst reasonably expects the stock to reach over a performance period of twelve months. Any price targets in equity securities in this report
should be considered in the context of all prior published TD Cowen equity research reports (including the disclosures in any such equity report or on the Firm's disclosure website),
which may or may not include equity research price targets, as well as developments relating to the issuer, its industry and the financial markets. For equity research price target
valuation methodology and risks associated with the achievement of any given equity research price target, please see the analyst's equity research report publishing such targets.
Recipients of this analysis or research report are to contact the representative in their local jurisdiction with regards to any matters or questions arising from, or in connection with, the
analysis or research report.

Canada

No securities commission or similar regulatory authority in Canada has reviewed or in any way passed judgment upon this research report, the information contained herein, or the
merits of the securities described herein, and any representation to the contrary is an offence.

Canadian clients wishing to effect transactions in any security discussed herein should do so through a qualified salesperson of TD Securities or TD Securities Inc. TD Securities Inc. is a
member of the Canadian Investor Protection Fund and is regulated by Canadian Investment Regulatory Organization (CIRO).

Australia

If you receive this document and you are domiciled in Australia, please note that it is intended to be issued for general information purposes only and distributed to a person who is a
wholesale client, as defined in the Corporations Act 2001 and Corporations Regulations 2001, by Toronto Dominion (South East Asia) Limited ("TDSEA"). TDSEA does not hold itself out
to be providing financial advice in these circumstances. TD Securities is a trademark and represents certain investment dealing and advisory activities of The Toronto-Dominion Bank
and its subsidiaries, including TDSEA. The Toronto-Dominion Bank is not an authorized deposit-taking or financial services institution in Australia. TDSEA is a holder of an Australian
Financial Services License (528885) and is regulated in Australia by the Australian Securities and Investments Commission.

China, India, and South Korea

Insofar as the document is received by any persons in the People's Republic of China (“PRC”), India and South Korea, it is intended only to be issued to persons who have the relevant
qualifications to engage in the investment activity mentioned in this document. The recipient is responsible for obtaining all relevant government regulatory approvals/licenses
themselves and represents and warrants to The Toronto-Dominion Bank that the recipient's investments in those securities do not violate any law or regulation, including, but not
limited to, any relevant foreign exchange regulations and/or overseas investment regulations. The Toronto-Dominion Bank has a representative office in Shanghai, Mumbai and Seoul
which should be contacted for any general enquiry related to The Toronto-Dominion Bank or its business. However, neither any of the Toronto-Dominion Bank offshore branches/
subsidiaries nor its representative offices are permitted to conduct business within the borders of the PRC, India and South Korea. In locations in Asia where the Bank does not hold
licenses to conduct business in financial services, it is not our intention to, and the information contained in this document should not be construed as, conducting any regulated
financial activity, including dealing in, or the provision of advice in relation to, any regulated instrument or product. This publication is for general information only, without addressing
any particular needs of any individual or entity and should not be relied upon without obtaining specific advice in the context of specific circumstances.

Hong Kong SAR (China)

This document, which is intended to be issued in Hong Kong SAR (China) ("Hong Kong") only to Professional Investors within the meaning of the Securities and Futures Ordinance (the
"SFO") and the Securities and Futures (Professional Investor) Rules made under the SFO, has been distributed through Toronto-Dominion Bank, Hong Kong Branch, which is regulated
by the Hong Kong Monetary Authority and the Securities and Futures Commission.

Japan

For Japanese residents, please note that if you have received this document from The Toronto-Dominion Bank entities based outside Japan, it is being provided to qualified financial
institutions (“QFI”) only under a relevant exemption to the Financial Instruments and Exchange Act.

If you have received this document from TD Securities (Japan) Co., Ltd., it is being provided only to institutional investors. TD Securities (Japan) Co., Ltd. is regulated by the Financial
Services Agency of Japan and is distributing this document in Japan as a Type 1 Financial Instruments Business Operator registered with the Kanto Local Finance Bureau under
registration number, Kinsho 2992, and a member of Japan Securities Dealers Association.

New Zealand

The Toronto-Dominion Bank is not a “registered bank” in New Zealand under the Reserve Bank Act 1989.

Singapore

This report is distributed in Singapore by The Toronto-Dominion Bank, Singapore Branch, and recipients in Singapore of this report are to contact The Toronto-Dominion Bank,
Singapore Branch in respect of any matters arising from, or in connection with, this report. The Toronto-Dominion Bank, Singapore Branch is regulated by the Monetary Authority
of Singapore. Where this report is issued or promulgated in Singapore, it is only intended for distribution to a person who is an accredited investor, expert investor or institutional
investor as defined in the Securities and Futures Act (Cap. 289), the Securities and Futures (Prescribed Specific Classes of Investors) Regulations 2005, or the Securities and Futures
(Classes of Investors) Regulations 2018 issued by the Monetary Authority of Singapore.

United Kingdom and Europe

TD Securities’ principal trading area and investing businesses may make investment decisions that are inconsistent with recommendations or views expressed in our research. TD
Securities maintains physical, electronic and procedural information barriers to address the flow of information between and among departments within TD Securities, as well as its
affiliates. Additionally, the persons who are not involved with the production of the recommendation but are reasonably expected to have access to the recommendation prior to
its completion are subject to policies and procedures preventing them to trade related to expected recommendation. Research department related policies are designed to prevent,
monitor, surveil and avoid appearance of conflicts of interest with respect to the persons or associated persons involved in the production of the recommendation. This research
report is to be communicated only to persons of a kind described in Articles 19 and 49 of the Financial Services and Markets Act 2000 (Financial Promotion) Order 2005. It must not
be further transmitted to any other person without our consent. The Toronto-Dominion Bank and TD Bank Europe Limited ("TDBEL") are regulated for investment business conducted
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in the UK by the UK Financial Conduct Authority. TD Global Finance unlimited company is regulated for investment business conducted in Ireland by the Central Bank of Ireland. TD
Execution Services Limited is authorized and regulated in the UK by the Financial Conduct Authority.]

The Toronto-Dominion Bank and TD Bank Europe Limited are regulated for investment business conducted in the UK by the UK Financial Conduct Authority. TD Global Finance
unlimited company is regulated for investment business conducted in Ireland by the Central Bank of Ireland. This document is prepared, issued or approved for issuance in the UK by
the Toronto-Dominion Bank, TDBEL and/or in Europe by TD Global Finance unlimited company in respect of investment business. Insofar as the document is issued in or to the United
Kingdom, it is intended only to be issued to persons who (i) are persons falling within Article 19(5) ("Investment professional") of the Financial Services and Markets Act 2000 (Financial
Promotion) Order 2005 (as amended, the "Financial Promotion Order"), (ii) are persons falling within Article 49(2)(a) to (d) ("High net worth companies, unincorporated associations,
etc.") of the Financial Promotion Order, or (iii) are persons to whom an invitation or inducement to engage in investment activity (within the meaning of section 21 of the Financial
Services and Markets Act 2000) in connection with the issue or sale of any securities may otherwise lawfully be communicated or caused to be communicated. Insofar as the document
is issued in or to the European Union, it is intended only to be issued to persons categorized as 'Per Se Professional' or 'Eligible Counterparties' as defined in S.I. No 375 of 2017,
European Union (Markets in Financial Instruments) Regulations 2017, Schedule 2. Clients in the United Kingdom wishing to effect transactions in any security discussed herein should
do so through a qualified salesperson of TD Bank Europe Limited. European clients wishing to effect transactions in any security discussed herein should do so through a qualified
salesperson of TD Global Finance unlimited company. Article 20 Market Abuse Regulation 596/2014 ("MAR") requires market participants who produce or disseminate Investment
Recommendations or other information recommending or suggesting an investment strategy to take reasonable care that such information is objectively presented, and to disclose
their interests or indicate conflicts of interest.

In accordance with the MAR requirements, see the Investment Recommendations Disclaimer for relevant information in relation to The Toronto-Dominion Bank – London Branch,
TDBEL and TD Global Finance unlimited company. https://www.tdsecurities.com/tds/document/MAR-IR-Disclaimer

Additional Notice to European Union Investors: Individuals producing recommendations are required to obtain certain licenses by the Financial Regulatory Authority (FINRA). You can
review the author’s current licensing status and history, employment history and, if any, reported regulatory, customer dispute, criminal and other matters via “Brokercheck by FINRA”
at http://brokercheck.finra.org/. An individual’s licensing status with FINRA should not be construed as an endorsement by FINRA. General biographical information is also available for
each Research Analyst at www.tdcowen.com.

Additionally, the complete preceding 12-month recommendations history related to recommendation in this research report is available at https://tdcowen.bluematrix.com/sellside/
Disclosures.action

The recommendation contained in this report was produced at January 27, 2025, 8:31ET. and disseminated at January 27, 2025, 8:31ET.
Copyright, User Agreement and other general information related to this report.

Copyright © 2025 The Toronto-Dominion Bank and/or its affiliates. All Rights Reserved. The TD logo and other TD trademarks are the property of The Toronto-Dominion Bank or its
subsidiaries. This research report is prepared for the exclusive use of TD Cowen clients and may not be copied, reproduced, posted, displayed, modified, redistributed, transmitted, or
disclosed, in whole or in part, or in any form or manner, to others outside your organization without the express prior written consent of TD Cowen. Any unauthorized use or disclosure
is prohibited. Receipt and review of this research constitutes your agreement not to reproduce, display, modify, distribute, transmit, or disclose to others outside your organization.

TD Cowen: Atlanta 866 544 7009 Boston 617 946 3700 Calgary 403 299 8572 Chicago 312 577 2240 Cleveland 440 331 3531 Montreal 514 289 1500 New York 646 562 1010 San
Francisco 415 646 7200 Stamford 646 616 3000 Toronto 416 944 6978 Vancouver 604 654 3332

TD COWEN EQUITY RESEARCH RATING DEFINITIONS

As of April 1, 2024, The Research Department of Cowen and Company, LLC merged into TD Securities (USA) LLC.

TD Cowen Equity Research Ratings Definitions applicable as of April 1, 2024 are as follows:

Buy (1): The stock is expected to achieve total return of +15% or more over the next 12 months

Hold (2): The stock is expected to achieve a total return that falls between -10% to +15% over the next 12 months

Sell (3): The stock is expected to achieve a total return of -10% or below over the next 12 months

Suspended (4): Due to evolving circumstances and potential conflicts of interest, we can no longer generate what we consider a defensible rating at the current time

Assumption: The expected total return calculation includes annual return and forecasted dividend yield

Cowen and Company, LLC Equity Research Rating Definitions applicable from 6:00PM ET March 22, 2024

Buy (1): The stock is expected to achieve total return of +15% or more over the next 12 months

Hold (2): The stock is expected to achieve a total return that falls between -10% to +15% over the next 12 months

Sell (3): The stock is expected to achieve a total return of -10% or below over the next 12 months

Suspended (4): Due to evolving circumstances and potential conflicts of interest, we can no longer generate what we consider a defensible rating at the current time

Assumption: The expected total return calculation includes annual return and forecasted dividend yield

Cowen and Company, LLC Equity Research Rating Definitions applicable until 5:59PM ET March 22, 2024

Outperform (1): The stock is expected to achieve a total positive return of at least 15% over the next 12 months

Market Perform (2): The stock is expected to have a total return that falls between the parameters of an Outperform and Underperform over the next 12 months

Underperform (3): Stock is expected to achieve a total negative return of at least 10% over the next 12 months

Assumption: The expected total return calculation includes anticipated dividend yield

TD Securities, Inc. Equity Research Rating Definitions applicable from 6:00PM ET March 22, 2024

Buy (1): The stock is expected to achieve total return of +15% or more over the next 12 months

Hold (2): The stock is expected to achieve a total return that falls between -10% to +15% over the next 12 months

26 TDSECURITIES.COM

https://www.tdsecurities.com/tds/document/MAR-IR-Disclaimer
http://brokercheck.finra.org/
https://tdcowen.bluematrix.com/sellside/Disclosures.action
https://tdcowen.bluematrix.com/sellside/Disclosures.action


TD COWEN
EQUITY RESEARCH

 
January 27, 2025

Sell (3): The stock is expected to achieve a total return of -10% or below over the next 12 months

Suspended (4): Due to evolving circumstances and potential conflict of interest, we can no longer generate what we consider a defensible rating at the current time.

Assumption: The expected total return calculation includes annual return and forecasted dividend yield

TD Securities, Inc. Equity Research Rating Definitions applicable until 5:59PM ET March 22, 2024

Action List Buy: The stock's total return is expected to exceed a minimum of 15% (with higher thresholds for less liquid, more risky securities) over the next 12 months and it is a top
pick in the Analyst's sector.

Buy: The stock's total return is expected to exceed a minimum of 10% (with higher thresholds for less liquid, more risky securities) over the next 12 months.

Speculative Buy: The stock's total return is expected to exceed a minimum of 30% over the next 12 months (with higher thresholds for less liquid securities); however, there is material
event risk associated with the investment that could result in a significant loss.

Hold: The stock's total return is expected to be between 0% and 10%, (with higher thresholds for less liquid, more risky securities) over the next 12 months.

Tender: Investors are advised to tender their shares to a specific offer for the company's securities or to support a proposed combination reflecting our view that a superior offer is not
forthcoming.

Reduce: The stock's total return is expected to be negative over the next 12 months.

Suspended: Due to evolving circumstances, we can no longer generate what we consider a defensible target price and rating at the current time.

Under Review: Our rating is under review pending additional information and/or analysis. The prior rating should not be relied on.

Not Rated: We do not currently produce a recommendation and a target price on this security.

TD Cowen Equity Research Rating Distribution
Distribution of Ratings/Investment Banking Services (IB) as of 12/31/24
Rating Count Ratings Distribution Count IB Services/Past 12 Months
Buy 814 66.45% 301 36.98%
Hold 396 32.33% 99 25.00%
Sell 15 1.22% 3 20.00%
TD Cowen Equity Research Rating Distribution Table does not include any subject company for which the equity research rating is currently suspended.

If you are visually impaired and would like an audio file of this document, please email Equity Research Web help EquityResearchWebhelp@tdsecurities.com.
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