CASCADE
NATURAL GAS

C (0] R P (o) R A T | (o) N
A Subsidiary of MDU Resources Group, Inc.

®

In the Community to Serve’

Integrated Resource Plan (WA)
Technical Advisory Group Meeting #6

FEBRUARY 1, 2023
aCASCADE MICROSOFT TEAMS/TELECONFERENCE

NATURAL GAS N

c o R P OURATI O N




Agenda

Bill Impact
Analysis

Introductions gmd Safety Moment gammg

Monte Carlo
Results

2023 IRP
Timeline

Building Code Price
Impacts Competitiveness

CASCADE
NATURAL GAS .

In the Community to Serve*

Next Steps




FIRE PRE;ENfION \

Following the tips below will help reduce the risk of fire and help protect
you, your family, and home.

+ Smoke Alarms - Have smoke alarms installed on every level of your home, inside Safety M oment
bedrooms, and outside sleeping areas. Test monthly and change the batteries yearly.

« Candles - Keep lit candles away from combustible materials such as curtains, newspapers,
furniture, etc.

» Heating — Maintain a three-foot zone around the heater to keeps kids and pets safe and to
prevent combustible materials from catching fire. Have heating equipment and chimneys
cleaned yearly by a qualified professional. Keep a fire extinguisher nearby.

» Electrical - Prevent electrical fires by not overloading circuits or extension cords. Unplug
appliances when not in use. Inspect outlets if plugs fit loosely, loose fittings can cause an
outlet to overheat.

» Clothes Dryers — Clean the lint filter every time you start a load of clothes in the dryer.
Clean dryer vent and exhaust duct with good quality vent brush and check for lint buildup
behind the dryer at least twice a year.
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Bill Impact Analysis

*For the As-Is scenario, Cascade assumed a business-as-usual approach with no carbon emission

targets. This is done primarily to allow the Company to identify any upstream capacity shortfalls
independent of emissions reduction requirements.

*Cascade then estimated bill impacts for each of the scenarios;
* All-In w DSM, meet CPP and CCA compliance targets (Base Case)

Carbon Neutral by 2050

Limited RNG

Increased Electrification

High Customer Growth

High Price Interrupted Supply
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All-In w DSM, meet CPP and CCA
compliance targets (Base Case)

AVG BILL OF CLASS RESIDENTIAL COMPARING 'AS-1S' VS 'BASE CASE' AVG BILL OF CLASS COMMERCIAL COMPARING 'AS-IS' VS "BASE CASE'
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Takeaways:
* Preferred Portfolio could increase Residential Bills 20% by 2035 and 44% by 2050 over business-as-
usual bills estimates. Commercial bills could increase by 22% and 47% by 2035 and 2050, respectively.
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Carbon Neutral by 2050
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lakeaways:
ys:

e Carbon Neutral Scenario could increase Residential Bills 17% by 2035 and 41% by 2050 over business-as-
usual bills estimates. Commercial bills could increase by 19% and 44% by 2035 and 2050, respectively.
* Leading cause as to why the bills don’t rise as high as the preferred portfolio is due to a lower projected

traditional supply pricing.
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Limited RNG

AVG BILL OF CLASS RESIDENTIAL COMPARING 'AS-IS' VS 'SCENARIO 3' AVG BILL OF CLASS COMMERCIAL COMPARING 'AS-1S' VS 'SCENARIO 3'
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Takeaways:

e Limited RNG Scenario could increase Residential Bills 20% by 2035 and 45% by 2050 over business-as-
usual bills estimates. Commercial bills could increase by 21% and 48% by 2035 and 2050, respectively.

* Limiting the amount of RNG and Hydrogen in the later years would force the company to seek more
expensive compliance options. Limited RNG/Hydrogen has a greater impact on Oregon than Washington.
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Increased Electrification

AVG BILL OF CLASS RESIDENTIAL COMPARING 'AS-IS' VS 'SCENARIO 4' AVG BILL OF CLASS COMMERCIAL COMPARING 'AS-IS' VS 'SCENARIO 4'
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Takeaways:

* Increased Electrification Scenario could increase Residential Bills 33% by 2035 and 60% by 2050 over
business-as-usual bills estimates. Commercial bills could increase by 36% and 60% by 2035 and 2050,
respectively.

* Electrification comes at the consequence of a significant cost and load increase to regional electric
utilities, with all of the risks associated with the ability to serve such a dramatic influx of customers.
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High Customer Growth

AVG BILL OF CLASS RESIDENTIAL COMPARING 'AS-IS' VS 'SCENARIO 5'
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e High Customer Growth Scenario could increase Residential Bills 17% by 2035 and 40% by 2050 over
business-as-usual bills estimates. Commercial bills could increase by 19% and 43% by 2035 and 2050,

respectively.

e Although revenue requirement is higher than the preferred portfolio, the costs are spread out between
a larger customer base, decreasing the impact to customers.
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High Price Interrupted Supply

AVG BILL OF CLASS RESIDENTIAL COMPARING 'AS-IS' VS 'SCENARIO 6' AVG BILL OF CLASS COMMERCIAL COMPARING 'AS-1S' VS 'SCENARIO 6'
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Takeaways:
.

e High Customer Growth Scenario could increase Residential Bills 27% by 2035 and 44% by 2050 over
business-as-usual bills estimates. Commercial bills could increase by 30% and 47% by 2035 and 2050,
respectively.

e (Cascade has a hedge program intended to reduce the customer risk to price volatility, however, certain
unforeseen circumstances could have impacts to customer bills.
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Monte Carlo Demand Results

Washington core demand 200 MC results

37,000,000

35,000,000

33,000,000

31,000,000

Dth

29,000,000

27,000,000

25,000,000
2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050
Year

CASCADE
NATURAL GAS

®

c o R P O R A T I O N
A Subsidiary of MDU Resources Group, Inc.

In the Community to Serve®




AECO Price Simulations

10,000 Simulations 99th Percentile

AECO (n=10000) AECO 99% Confidence Scaled
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Rockies Price Simulations

10,000 Simulations 99t percentile

Rockies (n=10000) Rockies 99% Confidence Scaled
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Sumas Price Simulations

10,000 Simulations 99th percentile

Sumas (n=10000) Sumas 99% Confidence Scaled
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Emission ranges for first three compliance periods

First Compliance Period Emissions Range
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Green Hydrogen Take (Entire Planning
Period

Hydrogen Supply
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Allowance Purchases (Entire Planning
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Allowance Purchases

| II

c

@

=

o

b

(AN AN ) N [ N S\ CAN AN AN
%T‘q o o B° i o2 o ° of° o o on® Wi
6\-!3 (abuf5 % 1’5 %0:)) ']:5:)) bﬁ)n‘b 91‘5 '1,!3 QB‘:H% e 1’5 % "))

\"5%:‘ (,5%:1 ,(,5 % \3%% @%9 (5%9 (5 h \3 10 (,5 h @Q} @9}

mtCO2e (000s)

NATURAL GAS

¢ o R P O R A T I O N
A Subsidiary of MDU Resources Group, Inc.

®)

In the Community to Serve®



Off System RNG Cost results for MC on
Traditional Supply Pricing

Off System RNG Cost Results for MC on Traditional Gas Pricing
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Compliance Success Rate

Portfolio CCA Compliance Success Rate

As-Is Model 0%
All In W DSM 100%
All In No DSM 100%
Offsets Only 99%
Hydrogen Only 0%
Renewables Only 0%
RNG Only 0%
Transport Only 0%
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Building Code Impacts

Staff asked about RCW 19.27A.020(2)(a) and questioned if Cascade has adequately anticipated
further reductions from building codes.

*Cascade Response:

« RCW 19.27A.020(2)(a) is a broad goal that provides direction to the SBCC to adopt amendments to the
WSEC that progressively moves the needle for new construction homes and buildings to be non-
emitting by 2031. To achieve this goal, it is important to consider that a non-emitting (zero fossil-fuel
greenhouse gas emission) home/building is typically considered based upon the net emissions;
however, the legislative direction does not specify “net” in this circumstance. Consideration of net
emissions is important, as it allows for a broader and more reliable energy portfolio. To achieve net-
zero, emitting energy uses can be offset by renewable energy production (i.e. wind or solar) or energy
that has a negative carbon intensity (i.e. RNG); thus, allowing for emitting (i.e. NG) energy use during
severe weather events, while still having a home/building that has net-zero emissions.

* Under RCW 19.27A.020(2)(a), the SBCC is directed to “...help achieve the broader goal...” of zero
emission homes/buildings. Note that this is a goal, not a mandate. Conversely, RCW 19.27A.160 is an
explicit direction to the SBCC to move towards a 70% reduction in annual net energy consumption by
2031. This is a mandate, and is clear that the goal is a “net” energy.
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Building Code
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Building Code Impacts (Cont’d)

*Some of the most impactful measure were found in the 2018 and 2021 WSEC. For example, NEEA, in their
WA Residential Post Code Adoption Market Research Final Report, found that “...builder practices have
significantly changed under the 2018 WSEC compared to the 2015 WSEC. This includes a shift towards
electric space heating and water heating...” “...the incidence of electric primary space heating is 88% in this
study of the 2018 WSEC; the 2015 WSEC study (CLEAResult 2020) recorded a 20% incidence of electric
primary space heating for comparison. Water heating fuel is also showing significant changes. This study of
the 2018 WSEC shows 87% electric water heating, while the 2015 WSEC study (CLEAResult 2020) recorded
44% electric water heating.” (Note that this NEEA report was focused solely on residential; NEEA’s 2018
WSEC Energy Savings Analysis for Nonresidential Buildings may provide some additional insight for
commercial projects).

*With the forthcoming 2021 WSEC (effective July 1, 2023), the use of natural gas for space and water
heating is generally prohibited for commercial buildings, and may only be used for supplementary (backup)
heating or within gas heat pumps in residential buildings. Given the shift towards electric appliances
already found from the 2018 WSEC, the 2021 WSEC will only further this trend.
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https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fneea.org%2Fimg%2Fdocuments%2FWashington-Residential-Post-Code-Adoption-Market-Research.pdf&data=05%7C01%7CBrian.Robertson%40cngc.com%7C422e362ce57c4aefa74808dafd697c29%7Cce6a019661524c6a9d1de946c3735743%7C0%7C0%7C638100926761971010%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=C4fGUt6ZudZjWmo%2Fh%2FSKfcy%2BhtnUMxgss8m86%2BVYIno%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fneea.org%2Fresources%2F2018-washington-state-energy-code-energy-savings-analysis-for-nonresidential-buildings&data=05%7C01%7CBrian.Robertson%40cngc.com%7C422e362ce57c4aefa74808dafd697c29%7Cce6a019661524c6a9d1de946c3735743%7C0%7C0%7C638100926761971010%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=%2Biailty1O1cgwqCnUnuC57HHNFUpgHQp8hgzP4rwgI8%3D&reserved=0

Building Code Impacts (Cont’d)

*Pre-2018 building code impacts were mainly to energy efficiency programs.

*2018 and 2021 building code impacts have had a larger role on end use appliances which impact
use per customer.

*When customers replace end use appliances, they are not required to report that to the
Company, which results in end use data that may or may not be accurate.

*Cascade utilizes an ARIMA model that captures trends in use per customer (upc), and then uses
that trend when forecasting future upc.
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Price Competitiveness

*Staff questions if Cascade’s customer count estimates incorporate Cascade’s price-competitiveness? For
example, vis-a-vis other utility options in the future.

*Cascade included price as a variable in Cascade’s load forecast model in an attempt to capture price
elasticity. Cascade believes this could be improved to capture customer count elasticity when it comes to
fuel switching, and has been working with Guidehouse to develop a methodology for future IRPs.

*Cascade does include an electrification scenario. This scenario encompasses customers fuel switching from
natural gas to electric, which gives the Company reasonable expectations for a decreasing customer count.

*Cascade is interested to hear from other parties on other ideas the Company can implement.
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2023 IRP Remaining Schedule

* File Final IRP on February 24, 2023
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Contact Information

Mark Sellers-Vaughn — Manager, Supply Resource Planning: (509)
734-4589 mark.sellers-vaughn@cngc.com

Brian Robertson — Supervisor, Resource Planning: (509) 221-9808
brian.robertson@cngc.com

Devin McGreal — Senior Resource Planning Economist: (509) 734-
4681 devin.mcgreal@cngc.com

Ashton Davis — Resource Planning Economist Il: (509) 734-4520
ashton.davis@cngc.com

Jenny De Boer — Resource Planning Economist I: (208) 871-8331
Jennifer.DeBoer@cngc.com

CASCADE Cascade IRP email — irp@cngc.com
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