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Key Points

AThis winter looks a lot like last winter

ASeasonal outlooks have limitations

A90-day outlooks will have ups and downs
A 2101 ¢nuwt et YUY wWYNnqlJUWRUAG2T L

AA weaker polar vortex leads to more cold air
outbreaks over the eastern U.S.

AEarly-to-mid winter (late November through
January) this year as opposed to mitb-late
winter (January through February) last year
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Seasonal Temperature Outlook

Valid: Dec-Jan-Feb 2024-25
Issued: November 21, 2024
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Seasonal Precipitation Outlook

Valid: Dec-Jan-Feb 2024-25
Issued: November 21, 2024
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Categorical Precipitation Official Forecast
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Probability (%)

Mid-October 2025 IRl Model-Based Probabilistic ENSO Forecasts
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Typical Wintertime Pattern
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Seasonal Temperature Outlook

Valid: Dec-Jan-Feb 2025-26
Issued: October 16, 2025
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Seasonal Precipitation Outlook @

Valid: Dec-Jan-Feb 2025-26
Issued: October 16, 2025
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‘i) Other Factors Influencing Winte
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AENSO (El Nifio/La Nifia) is a primary driver,
but there are many other factors at play

AWarm waters in the North Pacific and
North Atlantic (very similar to a year ago)

AThese factors reinforce Northern Pacific
ridge pattern, which when combined with
a weaker polar vortex can lead to
Increased cold air outbreaks across the
eastern U.S.



Understanding the polar vortex

The Arctic polar vortex is a strong band of winds in the stratosphere,
surrounding the North Pole 10-30 miles above the surface.

The polar vortex is far above and typically does not interact
with the polar jet stream, the flow of winds in the troposphere
5-9 miles above the surface. But when the polar vortex is
especially strong and stable, the jet stream stays farther
north and has fewer “kinks.” This keeps cold air contained
over the Arctic and the mid-latitudes warmer than usual.

stable
polar vortex

above
surface
olar jet
I;treajm cold air
_ contained 5-9 mi
above

farther north,
strong west-to-east flow

10-30 mi

surface

Every other year or so, the Arctic polar vortex dramatically
weakens. The vortex can be pushed off the pole or split into
two. Sometimes the polar jet stream mirrors this strato-
spheric upheaval, becoming weaker or wavy. At the surface,
cold air is pushed southward to the mid-latitudes, and warm
air is drawn up into the Arctic.

disrupted
polar vortex

farther south, W

wavy flow :
warm air

moves
north

polar jet
stream

NOAA Climate.gov
2021



0.25° GFS ¢ 500-hPa Height 3-Week Percentile Rank (ERA5, 1979-2021)
Init: 1800 UTC Sun 9 Nov 2025 | Hour: [0] | Valid: 1800 UTC Sun 9 Nov 2025 Contour: 500-hPa Geopotential Height
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Takeaways

AThis winter looks a lot like last winter

AExpect major swings, but generally warmer and
drier in the southern U.S. and cooler and wetter
In the northern U.S.

AA weaker polar vortex leads to more cold air
outbreaks over the eastern U.S.

AEarly-to-mid winter (late November through
January) this year as opposed to mitb-late
winter (January through February) last year

AEarlier severe weather season



Questions?

www.gema.ga.gov (404) 635-7000 @GeorgiaEMA
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Kbout AGA

The American Gas Association,
founded in 1918, represents more
than 200 local energy companies
that deliver clean natural gas
throughout the United States.
There are more than 79 million
residential, commercial and
industrial natural gas customers
in the U.S., of which 94 percent

d more than 74 million
customers 0 receive their gas
from AGA members. Today,
natural gas meets more than one-
third of the United States' energy
needs.
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Notice

In issuing and making this publication available, AGA is not undertaking to render professional or other
services for or on behalf of any person or entity. Nor is AGA undertaking to perform any duty owed by any
person or entity to someone else. Anyone using this document should rely on his or her own independent
judgment or, as appropriate, seek the advice of a competent professional in determining the exercise of
reasonable care in any given circumstances. The statements in this publication are for general information
and represent an unaudited compilation of statistical information that could contain coding or processing
errors. AGA makes no warranties, express or implied, nor representations about the accuracy of the
information in the publication or its appropriateness for any given purpose or situation. This publication
shall not be construed as including advice, guidance, or recommendations to take, or not to take, any
actions or decisions regarding any matter, including, without limitation, relating to investments or the
purchase or sale of any securities, shares or other assets of any kind. Should you take any such action or
decision; you do so at your own risk. Information on the topics covered by this publication may be
available from other sources, which the user may wish to consult for additional views or information not
covered by this publication.

Copyright © 2025 American Gas Association. All rights reserved.
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State of Play

il 5

Record Gas Record Gas Affordabllity The Need to
Demand Supply Front of Mind Build

Industrial reshoring, Return to historical Rising electricity Infrastructure additions
growing electric natural gas pricing prices, while natural are needed, and

power requirements trends gas remains an permitting reform is
’ affordable solution

LNG exports, new key
consumers
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Natural gas demand and production are at a record high

Production

Natural Gas Production, Lower-48 YTD thru Nov 17

Bcf per day

Demand

Total Natural Gas Demand, Lower-48 YTD thru Nov 17

Bcf per day
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U.S. natural gas consumption set seven monthly records and an
annual record in 2024

Natural gas demand growing over time

U.S. Monthly Natural Gas Consumption (incl. exports)
Bcf per Month
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Inflation -adjusted prices are much lower compared to history

Natural gas futures prices

Natural Gas Prompt-Month Futures Prices, Henry Hub
Inflation Adjusted (Sep-2025 USD/MMBtu)
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Residential electricity prices expected to rise while natural gas

falls

Residential energy prices

Annual nominal residential electricity prices
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Natural gas drilling rig count up 26% as oll has declined

Year-over-Year Change in U.S. Operating Rigs (2023-2025)
Total Rigs, YoY Change
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Natural gas production expected to rise; different views on timing

Total Dry Natural Gas Production, Historical and Forecast

Bcf per day
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Natural gas use Is expected to grow, driven by LNG exports,
Industrial demand, and the electric power sector.

Total Natural Gas Demand Including Exports, Lower  -48

Bcf per day
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Outlooks for natural gas prices into 2026  -2027 differ.
Pricing Iin all cases remains low relative to historical levels.

Natural Gas Spot Prices at Henry Hub
$/MMBtu
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U.S. natural gas inventories enter winter at the highest level since
2016

Underground natural gas storage

Lower 48 states end-of-injection season natural gas inventories (2016-2025)
billion cubic feet
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EIA expects natural gas inventories to remain above average
through the winter.

Natural gas storage

U.S. Working Gas in Underground Storage Compared with the Five-Year Minimum and Maximum
Billion cubic feet

Current Working Inventories: 3,960 Bcf
Net Change, Week Ending Nov 07, 2025: 45 Bcf
Weekly 5-Year Avg Change: + 35
Change from the 5-Year Avg: 4.5%
Change from Last Year: -0.2%
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Storage is a critical balancing tool for natural gas utilities during the winter,
with a daily dispatch capacity ~ 130x greater than electric storage

Estimated Daily Storage Output by Resource
Gigawatt Hours per Day

B Pumped Hydro 1 180
Battery '
mmm Natural Gas Storage 20,000

Zoomed View:

67
1001

_ 10,000-
0_

Electricity Storage SN

~~. 5,000
~
\\
\\
\\\\
ol 160
Electricity Storage Natural Gas Storage
) Source: Energy Information Administration, S&P Global Commodity Insights, Data as of Sept 11, 2025. NG output on Jan 21, 38

B - 2025. Electric output estimated using EIA June 2025 maximum nameplate capacity * maximum daily dispatch capacity.



More natural gas storage is needed. Natural gas peak demand
has grown while maximum storage deliverability has been flat

Peak demand vs natural gas storage

Underground Storage Maximum Daily Deliverability vs. Peak Daily Demand

Billion Cubic Feet per Day (Bcf/d)

Peak Daily
Demand

Maximum
Daily
Deliverability

2006 2008 2010 2012 2014 2016 2018 2020 2022 2024

Subject to Revision
source: Energy Information Administration, S&P Global Commodity Insights 2025 by S&P Global, Inc. * Created wit
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More than 400 Bcf of natural gas storage additions now expected
through 2030, largely located in Gulf Coast, Rockies, & Southeast

Working Gas Storage Additions

U.S. Lower 48 Working Gas Storage Capacity Changes by Field Type
Capacity, Billion Cubic Feet
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New pipeline capacity is expected, largely intrastate projects located in the
Gulf Coast. Interstate projects outside of the South remain a challenge.

New pipeline capacity

North American Natural Gas Pipeline Capacity Expansions by End Region (Grouped)
Billion Cubic Feet per Day
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U.S. LNG export capacity set to more than double by 2028

Export capacity for liquefied natural gas

North America liquefied natural gas export capacity by project (2016-2028) .

billion cubic feet per day ela
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Manufacturing investment has tripled in four years, spurred by
computer, electronic, and electrical spending

Manufacturing Construction

U.S. Private Manufacturing Construction
250_M0nth|y, Seasonally Adjusted Annual Rate, Billions of Dollars

Computer, Electronic, Electrical
Food, Beverage, Tobacco

Chemical
200-

Transportation Equipment
Other
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& Source: U.S. Census Bureau | Chart: American Gas Association
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Data center electricity demand projected to grow. How fast?

Data Center Electricity Demand Outlook (2024 Forecast)

International

Energy Agency,
Projections of potential electricity consumption by U.S. data centers: 2023 12030 Nov. 2025
600
% OF 2030
ANNUAL ELECTRICITY
500 SCENARIO GROWTH RATE CONSUMPTION ‘
% Low growth 3.7% 4.6% 5
E 400 Moderate growth 5% 5.0%
S High growth 10% 6.8%
Q
% 300 Higher growth 15% 91% International
C
S o Ene_rgy Agency,
= , April 2025
B Average historical data
45 100
.’///.’—_4(: ._
0
2000 2005 2010 2015 2020 2025 2030
Figure ES-1. Projections of potential electricity consumption by U.S. data centers: 2023-2030 . % of 2030 electricity consumption
( projections assume that all other (non-data center) load increases at 1% annually. a4



Final Thoughts

Gas demand and supply Is growing
LNG exports, industrial demand, and electric power
sector consumption drive new requirements.

New Infrastructure Is necessary
Gas pipeline and storage infrastructure will be necessary
to meet growing demand and maintain price stability.

Natural gas is critical for reliability

Gas for electric power remains essential for meeting load
growth and peak requirements. Maintaining generation, fuel
deliverability, and infrastructure is essential for reliability.
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Eecurring AGA
Projects

Scan this QR code to receive
AGAOGs Natur al
Indicators in your inbox.

Energy Insights

AGAG6s Energy I nsights dive into topics and
utilities, and consumers. Visit https://www.aga.org/topics/energy-insights/ for more information.

Natural Gas Market Indicators (NGMI)

NGMI is a biweekly publication focused on natural gas market trends such as supply, demand,
prices, imports and exports, and storage inventories. Visit https://www.aga.org/topics/ngmi/ for
more information.

Surveys and Data Collection

AGA distributes and analyzes responses from several surveys throughout the year. As one
example, the Winter Heating Season Performance Survey collects data on winter heating
planning from members to track trends on preparedness.
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https://www.aga.org/topics/energy-insights/
https://www.aga.org/topics/energy-insights/
https://www.aga.org/topics/energy-insights/
https://www.aga.org/topics/ngmi/

Contact

Richard Meyer, Vice President, Energy Markets Analysis and Standards

rmeyer@aga.org | 202-824-7134 | X: @RichardMeyerDC | LinkedIn: rimeyer

Wwww.aga.org

American Gas Association
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National Weather Forecast & Energy Outlook

Electric Outlook
John Moura
Director, Reliability Assessment & Systems Analysis
North American Electric Reliability Corporation
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NERC

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

2025/26 Winter Reliability Assessment

NERC Reliability Assessments

National Natural Gas Readiness Forum Summit
November 18, 2025

John Moura, Director, Reliability Assessment and Performance Analysis

RELIABILITY ‘ RESILIENCE ‘ SECURITY




NERRC

Annual Winter Assessment Highlights

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Key Takeaways

wResources are adequate across North America f_

expected peak conditions

wRegulatory and industry initiatives appear to be
reducing winter reliability risks

A Past two winters indicate improvement in the delivery of
natural gas to generators since winter storms Elliott and |
with overall less natural gas production decline during co
weather and fewer natural gas infrastructure force majeu

wExtreme winter cold weather challenges for BPS e
reliability e
A Uneven application of voluntary natural gas infrastructure

freeze protection mitigations across most of North America

A Timing misalignments between the natural gas and electric
markets challenge fuel procurement over holiday weekends

2025-2026 Winter Reliability Assessment
November 2025

The WRA examinesresource adequacy,
risk scenarios,and industry preparations
for the winter season

50 RELIABILITY | RESILIENCE | SECURITY



NERRC

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Rising Winter Demand

WECC-RM
wAggregate peak demand for all NERC WECC-NW

assessment areas has risen by 20 GW SERC-S ——
(2.5%) since last Winter. PIV  n—

wReserve margins in WEEG@sin and MRO-SaskPowe
WECERM have fallen precipitously since ~/=C¢="/ mm—
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——— Single Fuel Gas -Fired Capacity 2025 1 2026 Winter

RELIABILITY CORPORATION

Single-Fuel Natural-Gas-Fired Generation

Winter Contribution to Total
Capacity (GW) Winter Resource Mix

MISO 63.9 38%

WECC WECC MRO MRO - g,
British Alberta SaskPower Manitoba Hydro TRE-ERCOT 23.0 8%
Columbia WECC-MX 2.2 34%
NPCC NPCC MRO-SaskPower 2.5 34%
Ontario Quebec SPP 33.4 32%
NPCC NPCC-New England 12.1 24%
N WECC - Maritimes PIM 60.9 23%

rt t
e WECC-AB 13.9 23%
MISO NPCC-Ontario 8.0 23%
SERC-FP 45.6 21%
MPCC
WECC ‘ﬁ‘“o'if(g New England WECC-CA 35.9 18%
a5 o PIM =

Mountain MRO NPCC WECC-5W 215 17%
SPP New York WECC-Basin 4.9 16%

SERC - o
wEce / WECC Contad T | WECC-RM 6.2 14%
Califooria Southwest East Single Fuel Natural Gas SERC-C 17.0 13%

Percentage _

P Texas RE Southeast 100% SERC-SE 21.5 13%
hﬁf{?ccu ERCOT WECC-NW 8.7 12%

poonda 50% NPCC-New York 5.0 8%

NPCC-Maritimes 0.5 7%

o% MRO-Manitoha 0.3 4%

WECC-BC 0.1 1%

MNote: Areas with less than 20% natural gas are shown in light gray. NPCC-Quebec 0.0 0%
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NERC 2025 -2026 WRA Risk Areas

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Supply shortages anticipated during
extreme conditions

NPC&Maritimes: Imports needed for peak demand e
NPC@\New EnglandStored fuels that mitigate natural % el
gas infrastructure limitations can be depleted in . I
extended extreme conditions L @k
Bosin Mountain PIM i
SERentral:Reserves are not sufficient for assesse | WA L
extreme demand scenarios ree M g (OES
— TEIBRE e g Souft?gast 4
SEREast and SoutheasResource shortages can Voo a 5 -
occur during early morning hours in extreme cold < PEME o igh sk during Etreme Westher
. . . Note: New WECC U.S. —{spats Lot
TexasREERCOTStrong load grOWth IS Contrlbutlng {0 Assessment Areas are used Normal Risk

continued risk of supply shortfalls in extreme cold =~ ™ ™e 20252026 WRA

WECENorthwest and BasinRegional resources may

Seasonal Risk Assessment Summary
Potential for insufficient operating reserves in normal peak conditions

not be sufficient during extreme conditions that cause o T e e T Shovenane Condiors
thermal plant OUtageS and Wmd performance ISSUES Extreme conditions include 90/10 demand scenarios, historical high generator

outage rates, and low variable energy resource scenarios
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e Resource gains fall short of rising winter demand

RELIABILITY CORPORATION

wTotal BPS resources have increased by 9.4 GW since last winter (net change)
wBatteries and expanded demand response account for most additions
wAnN increasingly complex resource mix brings additional challenges for operators

Growth in Peak Demand
o5 and Resource Capacity

Resource Capacity
Changes by Type

20 |
15 :
I +11 GW
10 1 +8 GW
| +3GW
5 - oW
0 ! —
-
-5 |
| Solar growth has L
Decl
-10 [ limited contribution -« "?mg.
5 l cwint ) Contribution
- atwinter pea
P -14 GW
-20
Total Demand Resources  Thermal+Hydro Batteries Solar Wind Demand

. _ _ Response
Electricity Demand and Supply Resource Changes Since Last Winter
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e 2024 -2025 WRA - Normal & Elevated Risk Profiles

RELIABILITY CORPORATION

Normal Risk Elevated Risk

2025 -2026 Winter Risk Period Scenario 2025 -2026 Winter Risk Period Scenario
WECC-California TexasRE-ERCOT
70 100 Expected Operating Reserve
64.9 GW 92.6 GW Requirement = 1.5 GW
_____________________________________ |
60 D N -0.3GW mm }' ss3ew
e NN N }
L Expected Operating Reserve 20 -7.1GW \ \

i -6.4 GW Requirement = 2.1 GW
3 L) -17.0GW +1.5GW
o -1 = 60 Expected Operating Reserve +
QSawl EEE------------ccmmmmoeeee 37.5GW -
E-" I ; = Extreme Peak Demand Extreme Demand
S . ®
E 30 Extreme Demand % 40 50/50 Demand
] J
[

20 50/50 Demand 1 w 20

10

0
o Anticipated Typical Typical Forced Resource Operational Peak Demand
Anticipated Typical Forced Resource Derafe_s for Peak Demand Resources Maintenance Outages Deratesfor Mitigations
Resources Outages Extreme Conditions Outages Extreme
Conditions
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NORTH AMERICAN ELECTRIC
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Extreme Cold Weather Temperature Resilience

wJanuary 2025 Arctic Storms resulted in no load w Reliability standards implemented in 2023 and 2025
require generator cold weather plans and operator

shed events

w Improved generator performance attributed to
weatherization, early unit commitment
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coordination
w 96% of total net winter capacity report extreme cold

weather temperatures (ECWT) at or below 32 degree

rce: NOAA (via Velocity Suite, © 2025 Hitachi Energy, The Velocity Suite

-20 and Below
-20 | -10

-10 ] 0

0

0|10

10 | 20

20 | 32
Greater than 32
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NERRC 2025 -26 WRA Recommendations

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

wState regulators and policy makerssupport environmental and transportation waivers
when requested to manage potential emergencies

For grid owners and operators:

wCold Weather Preparationg Operators should review seasonal operating plans,
communications protocols, and lessdiesrned

wFuelc¢ Balancing Authorities (BA) should implement generator fuel surveys to monitor
adequacy of fuel supplies

wGenerator Readiness GO/OPs should complete winter readiness preparations, deploy
weatherization packages in advance of winter storms, frequently check mitigations; &
maintain awareness of natural gas procurement/transportation close dates that prece

long holiday weekends.
wLoad Forecasting BA should anticipate load forecasts uncertainty and be prepared
to manage potential reserve deficiencies
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NERC Key Reliability Risks / Mitigation Opportunities

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

From Reliability Insights

2. Electric and Gas

1.Natural Gas Supply an Market Harmonization

Transportation Risks

NEE
AProduction Well Freez&ffs AFuel and Transportation
and Winterization Scheduling
ADependence on Electricity AUnit Commitment
APipeline Constraints AOperational Coordination
AFacility Outage / Disruption APlanning Coordination

3. Resource Adequacy 4. Vulnerabilities in

and Capacity to Support Generator Winterization
Large Ramps Risks NS

AResource Performance During Almplementation Challenges

Winter Peak Demand _ .
AActual Winter Conditions More

AGeneration Preparedness and Severe than Design Capability

Fuel Assurance -
ABackup Fuel Unavailability
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Mitigation Opportunities

Enhanced Winterization

Capacity and Energy Planning Enhancements
Operational Coordination and Preparedness
Improved Communication Protocols

Market Reforms

o o o o o I

CrossMarket and Regulatory Coordination
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2025 LTRA Data| Demand Growth Continues to Accelerate

300,000

Summer 16yr forecast up to 223 G Sharp rise continues; jus

Il oc iz AYONBEF&as FN

nder 3% WinterC R
] 0 1 H Cj d

Winter 10-yr forecast up to 244 GW
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10-Year Winter Growth (MW)

= 10-Year Summer Growth (MW)

Other demand insights:
w Data centers and other new load types are making demand more complex

w Data center load factors are more rowtite-clock than other load types (e.g.,
heating, industrials) causing load to remain high over more hours

w More load variability as some large loads can respond to grid or demand
cogditions
5

Summer CAGR (%) === \\/inter CAGR (%)

3.5%

15%

=

=

0.0%

The charts on this slide show peak
demand growth (MW), which is the
sum of area demand at the time of
peak demand
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Winter Preparedness for Energy Reliability
Overview of January 2025 Arctic Events

Kal Ayoub ) >
Director, Office of Electric Reliability ¢

Federal Energy Regulatory Commission
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System Performance Review of the
January 2025 Arctic Events

National Natural Gas Readiness Forum Summibvember 18 2025

This presentation and its contents were prepared by the staff of the Federal Energy Regulatory Commission (FERC) in consultaith staff from the North
American Electric Reliability Corporation (NERC) and its Regional EntitieBhe presentation, its contents, and the accompanyig remarks do not necessarily
reflect the views of FERC, NERC, or any of its Regional Entities.



