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Summary

The Service Line NPA Cost Analysis Tool (“Tool”) is an Excel spreadsheet model that I
developed to enable users to compare the annual revenue requirement and rate impacts of a Non-
Pipeline Alternative (“NPA”) portfolio with a Gas Replacement investment that would otherwise
take place. The Tool also identifies the carbon dioxide and methane emissions impacts, as well
as associated societal costs, of the NPA portfolio. The Tool can be easily adapted to model a
variety of NPA types across various utility territories.

This document first explains the methodology behind the spreadsheet’s calculations and how to
update the spreadsheet to run your own scenarios (Sections 1-4), and then discusses the
assumptions behind the PSE-specific model runs and results presented in the Response
Testimony of Danielle Velez (Section 5).

1 Inputs

The Tool features a user-friendly input structure that enables users to define parameters for a Gas
Replacement Case and NPA Case directly on the Dashboard tab. Each input can be customized
to reflect project-specific assumptions. In-depth utility-specific assumptions can be updated in
the Data and Sources tab.

While the spreadsheet’s labels and example values are currently tailored to the Service Line NPA
use case, all input fields are fully modular. Users can readily repurpose the Tool for evaluating
the costs of other gas investments—such as main replacements, bundled main and service
replacements, or capacity expansion projects—by updating cost, depreciation, and other inputs as
needed. The user can compare a gas investment to an NPA that would otherwise take place;
compare a gas investment to another gas investment; or compare a gas investment to a
counterfactual in which no investment takes place. The Tool assumes that all inputted costs are
added to the gas utility rate base.

1.1 Portfolio-Level Input

The first input required in the Dashboard tab is “Number of NPA Projects.” This input acts as a
global scaling factor. All per-unit costs (e.g., $/service line or $/project) are multiplied by this
value to calculate total portfolio costs for both the Gas Replacement Case and NPA Case.
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Input Name  Description Format User Options
Numberof  The total number of individual gas service line Count  User-defined
NPA replacement (or equivalent) projects, and associated

Projects NPAs, included in the analysis. This value scales all

cost components in both the Gas Replacement
Case and the NPA Case to produce portfolio-level
results.

If the user wishes to evaluate the impact of a single project, this value can be set to 1, allowing
for one-to-one comparison of Gas Replacement Case and NPA Case outcomes at the individual
project level.

1.2 Gas Replacement Case Inputs
The Gas Replacement Case represents the gas investment that would occur in absence of an NPA
(e.g., gas service line replacement). The following parameters can be set by the user:

Input Name Description Units User Options
CapEx per Gas Total capital cost per service $/service User-defined in the
Service Line pipe replacementin the Gas line Dashboard tab.
Replacement scenario.
Non-Pipe CapEx Additional capital costs suchas  $/service User-defined in the
per Service Line meter or ancillary equipment. line Dashboard tab; can
be set to zero.
Annual O&M Ongoing operation and $/service User-defined in the
Cost per Service maintenance cost after line-year ~ Dashboard tab; can

Line

Inflation Rate for
O&M Costs

Rate of Return
for Gas
Investments

installation. Adjusted annually
for inflation.

Annual escalation rate applied to
O&M expenses.

Authorized utility rate of return
applied to capital investments.

%

%

be set to zero.

User-defined in the
Data and Sources
tab.

User-defined in the
Data and Sources
tab.



Depreciation Time period over which gas Years User-defined in the
Period capital investment costs are Data and Sources
recovered, generally aligned with tab.
asset engineering life.

Note: If Non-Pipe CapEx is included, the user may modify its associated depreciation life and
Year 1 O&M cost within the YOY Revenue Requirement tab. These parameters are pre-
populated with default values but can be adjusted as needed. The user may also specify a unique
cost inflation rate for Non-Pipe CapEx in that tab. By default, the Tool assumes the same
inflation rate provided on in the Data and Sources tab.

1.3 NPA Case Inputs

The NPA Case represents the electrification alternative or other non-pipeline investment. The
Tool allows users to define the following parameters:

Input Name Description Units User Options

CapExper NPA  Capitalized portion of NPAcosts  $/project User-Defined in Dashboard

Project (e.g., electrification incentive tab. Can be set to zero ifall
treated as CapEx). costs are treated as OpEx

orifcosts are not assumed
to be covered by gas

ratepayers.

OpExperNPA  Non-capital NPAcosts, such as $/project User-defined in Dashboard
Project administrative costs or incentives tab.

collected as OpEx. AlNPA OpEx

costs are assumed to be

collected in Year 1 ofthe model

run.
Rate ofReturn ~ Applied to NPACapEx costs. By % User-defined in Dashboard
for NPA default, the rate ofreturn for NPA tab.
Investments mvestments is set to equal the

utility’s standard rate of return.
Depreciation Asset life for NPACapExrecovery. Years User-defined in Dashboard
Period for NPA  Onlyapplies if incentives are tab. Has no effect if NPA
Investments capitalized. costs are collected
exclusivelyas OpEx.



2 Cost Calculations

The Tool’s cost calculations are based on best-practices for utility financial comparisons.! The
Tool compares the cost-effectiveness of a Gas Replacement Case with an NPA Case by
calculating the lifetime revenue requirement impacts of each case and presenting savings in real,
nominal, and net-present value (NPV) format. All annual revenue requirement computations
occur on the YOY Revenue Requirement tab, which references the input parameters presented
on the Dashboard tab and links to tax assumptions in the ADIT tab.?

2.1 Gas Replacement Case
2.1.1 Cost Calculation Inputs

To model the revenue requirement associated with the Gas Replacement Case, the Tool utilizes
the following inputs, which are imported from the Dashboard tab unless otherwise specified:

Input

Capital
Investment
(portfolio total)

Depreciation Life
Year 1 O&M Cost

Cost Inflation
Rate

WACC / Rate of
Return

Tax Gross-Up
Factor

Notes
Product of per-service-line CapEx x number of projects

Determines annual amortization

Escalated annually for inflation
Applied to O&M in each year to ensure all values are initially
presented in nominal dollars.

WACC = Weighted Average Cost of Capital, which is used to
calculate annual return on investment paid by customers to the
utility

Derived from the combined state and federal tax rate defined in the
Data and Sources tab using the following formula: Tax Gross Up
Factor =(1/ (1 -taxrate)).

This is calculated automatically in YOY Revenue Requirement tab
and is not user-editable.

If Non-Pipe Gas CapEx investments are included included in the scenario, users may modify
their depreciation life and Year 1 O&M costs directly within the YOY Revenue Requirement

! For example, the spreadsheet’s calculations are consistent with an NPA cost comparison workpaper provided by
Xcel Gas (dba Public Service Company of Colorado) in their 2025 Gas Infrastructure Plan (25A-0220G, Hr’g Ex.
108, Murphy Direct, Workpaper PJIM-D-1 Capacity Expansion vs NPAs Cost Example) (attached to the end of this

document).

2 ADIT refers to Accumulated Deferred Income Taxes, which will be discussed in this section.



tab. These editable cells are highlighted in green. The upfront investment in Non-Pipe Gas
CapEx per project can be defined on the Dashboard.

2.1.2  Annual Revenue Requirement Calculation Logic

For each year of the asset’s depreciation life, the Tool calculates the annual revenue
requirement—the amount recovered through rates in each year to pay for the Gas Replacement
Case investment. All calculations are performed in nominal dollars for consistency.

Note: Nominal dollars are values expressed in the prices of the year in which costs or revenues

occur and do not adjust for inflation over time. Lifetime revenue requirement results are
converted to real dollars (adjusting for inflation) and to net-present value (NPV) as a later step.

The following cost components are used to calculate the Gas Replacement Case revenue

requirement in each year of the investment’s depreciation life:

Component
Amortization

Undepreciated
Balance
Accumulated
Deferred Income Tax
(ADIT)

Deferred Tax
Expense

Total Capital

Return

Total O&M

Total Revenue
Requirement

Formula
Capital Investment +
Depreciation Life

Capital Investment -
Cumulative Amortization
Calculated in ADIT tab

Change in ADIT Balance x
(-1)

Undepreciated Balance +
ADIT

Total Capital x (WACC x
Tax Gross-Up Factor)
Year 1 O&M x (1 +
Inflation Rate)*(Year-1)

Return + Amortization +
Deferred Tax Expense +
O&M

Notes

The model assumes straight-line
depreciation, such that the same
amountis amortized in each year.
Represents remaining rate-base
value of the investment in each year
See Section 2.1.2 for description.

Annual deferred tax liability or
benefit, as calculated in ADIT tab
Basis for annual return

Annual allowed return

Escalated for inflation in each year
to ensure all values are calculated
in nominal dollars.

Total cost collected from
ratepayers in each year to fund the
gas investment.



The model repeats these steps to calculate an annual revenue requirement in every year until the
gas asset is fully depreciated. Cumulative values displayed at the bottom of the tab include:

e Total Return (Nominal $) in Cell G96
e Total Revenue Requirement (Nominal $) in Cell K96

If applicable, identical calculations are performed for the Non-Pipe Gas CapEx. The combined
Gas Replacement Case results—total revenue requirement and return on investment for the Gas
Base Case, both in nominal dollars, for each the total gas investment—are presented in the blue-
shaded cells X4 and X5.

2.1.3  Utility Taxes and Accumulated Deferred Income Tax (ADIT) Calculation

Accumulated Deferred Income Taxes (ADIT) refers to the cumulative effect of timing
differences between book and tax depreciation on the annual revenue requirement. These tax
effects are modeled in the ADIT tab utilizing the following key inputs:

Input Source/Default Notes

Gas Base Case Dashboard This value is the basis for the tax calculation

CapEx

Investment Tax Life 15 years User-editable in the Data and Sources; but

(Pipe CapEx) must align with MACRS schedule, as discussed
later in this section.

Investment Tax Life 5years User-editable in the Data and Sources; but

(Non-Pipe CapEx) must align with MACRS schedule, as discussed
later in this section.

Combined Tax Rate | 29.84 % Reflects the Company’s composite state +

federal rate from the Data and Sources tab.

The Tool applies the following stepwise calculation to determine annual and cumulative deferred
tax values, as described further below:

Step Methodology Notes
1. Book Depreciation Capital Investment + Assumes straight-line depreciation
Tax Life
2. Tax Depreciation Capital Investment x Based on imported Internal Revenue
MACRS rate (for each Service (IRS) MACRS schedule
year)



3. Temporary Timing Tax Depreciation - Book Year-specific difference between tax

Difference Depreciation and book depreciation
4. Cumulative Sum of current and all This is the basis for cumulative ADIT
Temporary Difference @ priortemporary balance

differences
5. Accumulated Cumulative Timing Represents total deferred tax liability
Deferred Income Tax Difference x Tax Rate or asset
(ADIT)
6. Deferred Tax Temporary Timing Annual deferred tax adjustment,
Expense Difference x Tax Rate x which is negative when tax

=1 depreciation > book depreciation.

The Tool calculates ADIT separately for Non-Pipe Gas CapEx (if applicable) using the same
methodology and default tax lives specified above. Annual tax depreciation rates follow the IRS
Modified Accelerated Cost Recovery System (MACRS).? The 15-year MACRS schedule is used
for all assets with a 15-year tax life, and the 5-year MACRS schedule is used for assets with a 5-
year tax life. Users may set the tax life to different values in the Dashboard tab; however, to
model another tax life, alternate MACRS rates must be populated in the ADIT tab.

2.2 NPA Case Calculations

The NPA Case uses the same cost calculation structure described in the previous two sections,
but substitutes the following NPA-specific inputs, all from the Dashboard tab:

Input

Capital Investment (portfolio total)
Depreciation Life

Rate of Return

Year 1 OpEx

However, there are two main differences between the annual revenue requirement calculations
for the NPA Case versus for the Gas Replacement Case. The first is related to utility taxes. The
same tax gross-up calculation is applied in the NPA Case as in the Gas Replacement Case, but no
ADIT adjustments are applied to in the NPA Case because there are no book-to-tax expense
differences for the NPA. Instead, NPA taxes are simply accounted for by the tax gross-up
applied to the NPA rate of return (if applicable).

3 Table A-1, p. 71 https://www.irs.gov/pub/irs-pdf/p946.pdf.
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Additionally, for the NPA Cost Calculations, OpEx costs occur only in Year 1, because the
utility is not assumed to maintain customer-owned heat-pump equipment.

NPA Case cost impacts—both total lifetime revenue requirement and total return on investment,
in nominal dollars—are displayed in cells AF4 and AF5 (blue-shaded).

2.3 Savings Calculations, Real Dollar Conversion, Net Present Value, and Avoided Return
on Investment

For each year of the analysis, the model calculates annual savings as the difference between the
Gas Replacement Case and the NPA Case revenue requirements, both expressed in nominal
dollars. Total nominal dollar savings are presented in Cell AK5 (blue-shaded).

To enable consistent comparison across time, the model also converts annual savings to real
2026 dollars using the model’s inflation rate parameter from the Dashboard, which applies
uniformly across all components but can be modified by the user if desired. Total real dollar
savings ($2026) are presented in Cell AK7.

Additionally, to account for the time-value of money, the model calculates a Net-Present Value
(NPV) of lifetime revenue requirement savings using a discount rate that represents the utility
customer’s perspective.

To calculate the NPV of total savings, the model first derives a nominal discount rate using the
following formula:

Nominal Discount Rate = (1 + Real Discount Rate) * (1 + Inflation Rate) - 1

The real discount rate, representing the utility customer’s perspective, can be user-defined in the
Data and Sources tab. The inflation rate is sourced from the Dashboard tab. Using the Excel
NPV formula, this nominal discount rate is applied to the series of nominal annual savings to
obtain the lifetime NPV. Real discount rate can be updated in the Data and Sources tab to test
the impact of a selected discount rate on NPV saving results.

Finally, in addition to NPV results, the model also reports an avoided return-on-investment
(ROI) value in nominal dollars, representing the total return on investment that customers would
avoid paying the utility under the NPA Case as compared to the Gas Replacement Case. This
value is reported in YOY Revenue Requirement tab, cell AKS (blue-shaded).

2.4 Dashboard Outputs and Graphics



The Dashboard summarizes key cost saving results from the YOY Revenue Requirement Tab
and provides a visual comparison of costs and savings between the Gas Replacement Case and
NPA Case.

Key cost outputs include:

e Gas Replacement Case Total Cost (Nominal Dollars)
e NPA Case Total Cost (Nominal Dollars)

e Total Savings (Nominal Dollars)

e Net Present Value (NPV) of Savings

These are presented in Cells E28-32 of the Dashboard, alongside the customer-perspective,
nominal discount rate used to calculate NPV savings.

Graphical outputs include:

e Annual Cost Comparison chart, illustrating the difference in annual revenue requirement
impact between the Gas Replacement Case and the NPA Case (in nominal dollars).

e NPA Annual Savings Chart: Real vs. Nominal Dollars, showing the annual cost savings
of the NPA Case in both nominal dollars and real $2026 dollars in each year.

Annual Cost Comparison ($Nom)

450,000

400,000

350,000

300,000 "
Total Savings:

250,000 $8,571,754

200,000

150,000

100,000

50,000

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77
Year

Base Case Annual Revenue e NPA Annual Revenue

Figure 1. Sample Annual Cost Comparison



NPA Annual Savings: Real vs. Nominal Dollars

300,000
250,000
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200,000 $4,443,031
150,000
100,000

50,000 /

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77

(50,000) 4
/
(100,000) &
(150,000)
Year
s Arinual Cost Impact, Nominal Annual Cost Impact, Real ($2025)

Figure 2. Sample NPA Annual Savings, Real versus Nominal Dollars

3 Rate and Bill Impacts Calculations

This section describes how the model calculates the annual gas rate impact, for non-participating
gas customers, of the either the Gas Replacement Case or the NPA Case. Rates are determined
by dividing the annual revenue requirement impact by total residential customer gas throughput.

The model present results from four scenarios, two of which assume a future with declining gas
throughput. It is assumed that households participating in the NPA Case depart the gas system,
thus reducing future-year gas throughput. The model additionally calculates the Year 1 net gas
bill impact of the NPA Case for non-participating gas customers.

3.1 Rate Impact Scenarios

For each model run, the model presents annual, non-participant gas rate impacts for four distinct
scenarios:

1. Business-as-Usual (BAU) — Gas Replacement Case: This scenario represents the gas
rate impact of the Gas Replacement investment in a future where gas throughput remains
constant at Year 1 levels throughout the investment life. This is a simplifying assumption
designed to represent a future in which gas throughput does not decline, but also does not
grow.
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2.

BAU — NPA Case: This scenario represents the gas rate impact of the NPA investment
on non-participating gas customers in a future where gas throughput remains constant at
Year 1 levels, except that participating NPA households exit the system. The throughput
decrease attributable to the NPA investment is calculated as described in the table below.
Gas Transition — Gas Replacement Case: This scenario represents the gas rate impact
of the Gas Replacement investment in a future where gas throughput declines
significantly in response to broader system-wide building electrification. It is designed to
illustrate the potential rate impacts of an accelerating “gas transition” condition. In this
scenario, the gas throughput declines by a user-defined percentage in Year 1 and by a
user-defined annual scalar thereafter (set in the Dashboard).

Gas Transition — NPA Case: This scenario represents the gas rate impact on non-
participating gas customers of implementing the NPA portfolio under the accelerating
“gas transition” condition described above. In this scenario, there are additional
throughput reductions as households participating in the NPA program leave the gas
system.

The model uses the following inputs to calculate the annual gas throughput reduction of the NPA

Case:
Input Description Source
Number of households per Number of customer households = User-defined in the
project participating in each project Dashboard
Average annual gas Utility-specific, average annual User-defined in the
throughput per household @ therm usage perresidential Data and Sources tab.

customer

Annual residential Total residential customer User-defined in the
customer gas throughput | throughputin Year 1 for the Data and Sources tab.
(Year 1) modeled utility.

Annual throughput reduction resulting from the NPA Case is calculated as (annual throughput
per household x number of households per project x portfolio size).

3.2 Annual Rate Calculations

For each modeled year, the model calculates the average gas rate, in cents per therm, as the ratio
of the total revenue requirement in that year to the total core customer gas throughput in that

year. The rate is calculated as:

Rate (¢/therm) = Annual Revenue Requirement ~ Annual Residential Customer Gas
Throughput

11



where gas throughput values differ by scenario according to the assumptions described above.
Annual Revenue Requirement for the Gas Replacement Case and the NPA Case are sourced
from the YOY Revenue Requirement tab. All rate impact calculations are presented in the Rate
Impacts tab.

3.3 Dashboard Outputs and Graphics

The Dashboard provides the following rate and bill impact outputs:

e The Year 1 bill impact of the NPA investment for non-participating gas customers,
calculated as:
(Year I rate in the “BAU NPA Case” minus Year I rate in the “BAU Gas Replacement
Case”) x average annual household throughput

e A graph showing the annual gas rate impact (¢ per therm) of each of the four modeled
scenarios.

e A graph demonstrating the change in gas throughput over time under the Gas Transition
Scenario

Rate Impacts
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Figure 3. Sample Gas Rate Impact Chart

12



Gas Transition Scenario, Annual Throughput
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Figure 4. Sample Gas Transition Scenario, Annual Throughput Chart

4 Emissions & Social Costs

This section describes how the model estimates annual avoided greenhouse gas (GHG) emissions
and the associated social cost benefits from the NPA portfolio.

4.1 Gas Throughput Basis
The model calculates the number of therms avoided by the NPA portfolio each year as described
in the previous section:

Annual throughput reduction across portfolio = annual throughput per household x number of
households per project x portfolio size.

Total therms avoided by the NPA portfolio in each year are then converted to avoided carbon
dioxide and methane values, which are in turn converted to avoided social cost estimates.

4.2 Carbon Dioxide (CO2)

4.2.1 CO: Emissions Calculations
Avoided CO: emissions are calculated using the following equation:
Avoided CO2 = (GT * CVMMBtu,therm * CO2 ympruy * Cth,lb)

Where:
e GT (therms) is the reduction in annual gas usage from the NPA portfolio.
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®  CV yuMBtutherm 18 the standard conversion factor from therms to MMBtu, from the U.S.
Energy Information Administration (EIA).*

o CO2yypty (Ib) is the annual CO2 emissions per MMBtu of fossil gas, as provided by the
U.S.EIA.°

® (Ve 1p 1s the standard conversion factor from pounds to metric tons.

Each of the values in this calculation can be updated in the Data and Sources tab to reflect
differing assumptions.

4.2.2  Social Cost of Carbon
To estimate the avoided social cost of carbon, the model applies the Interagency Working Group
(IWG) Social Cost of Greenhouse Gases (February 2021) values using the 2.5% discount rate.

The IWG provides annual social cost of carbon (SCC) estimates for 2020—2050 in 2020 dollars
per metric ton of CO.. For each year 2025-2050, the model multiplies the IWG SCC value by
the annual metric tons of CO: avoided by the NPA portfolio.

All values are then converted from 2020 dollars to 2026 dollars using a conversion factor from
the U.S. Bureau of Labor Statistics (BLS) Consumer Price Index. The total avoided social cost of
carbon is the sum of annual avoided costs from 2025 through 2050, and it is presented in real
2026 dollars.

4.3 Methane (CH,)

4.3.1 CHsEmissions Calculations

To estimate avoided methane emissions, the model first converts the avoided gas throughput of
the NPA Case from therms to mscf using the U.S. EIA nationwide average heating value.®
Although fossil gas heating values may vary regionally, an average value is appropriate here due
to uncertainty and variability in project location.

Avoided methane leakage is then calculated using the following equation:

Avoided Methane Leakage Benefits = ((ML * GT c,y x MD) * SCCH4,y

4U.S. EIA, Frequently Asked Questions (FAQs) (updated May 15, 2024),
https.:.//www.eia.gov/tools/faqgs/faq.php?id=45&t=38.

3 U.S. EIA, Carbon Dioxide Emissions Coefficients (Sept. 18, 2024),
https://www.eia.gov/environment/emissions/co2_vol_mass.php.

8 U.S. EIA, Frequently Asked Questions (FAQs) (updated May 15, 2024),
https://www.eia.gov/tools/fags/faq.php?id=45&t=8.
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Where:
e ML (%) is the assumed methane leakage rate.
e MD (metric ton/mscf) is methane density
e GTc,y (mscf) is the cumulative gas throughput reduction in year y from NPA measures.
e SCCH4 ($/metric ton) — Social cost of methane for year y.

4.3.2 Social Cost of Methane

Avoided social costs of methane are calculated analogously to the social cost of carbon, using
IWG 2021 values for the Social Cost of Methane (in 2020 $/metric ton CHa, 2020-2050). The
model multiplies the IWG value for each year by the annual avoided metric tons of methane
emissions, converts to 2026 dollars using the BLS CPI adjustment, and sums results for 2025—
2050. The total avoided social cost of methane is presented in real 2026 dollars in the
Dashboard tab.

Finally, the avoided social costs of carbon and methane are summed to present a total value, in
real 2026 dollars, in Cell E38 of the Dashboard tab.

5 Default Inputs and Data Sources for PSE Analysis

The table below summarizes the default model inputs, assumptions, and data sources used for the
PSE-specific analysis presented in the Response Testimony of Danielle Velez (“Response
Testimony”). These inputs are primarily drawn from discovery responses in PSE’s 2026 Rate
Case (Docket Numbers UE-260005 & UG-260006) and other publicly available datasets.

The Service Line NPA Cost Analysis Tool is pre-populated with the values below. Users can
adjust the values in the Dashboard tab or Data and Sources tab to test alternative assumptions.

Input Default Units Source
Value
CapExper Gas $16,500 $ perservice line  This is PSE’s average DIMP service line
Service Line replacement cost (PSEResponse to JEA
Data Request 018 d).
Non-Pipe CapExper $220 $ perservice line  Gas service line replacements frequently
Service Line accompanied by gas meter replacements,

with costs ranging from $220-$360 per
meter. [assume the lower end cost (PSE
Response to JEAData Request No. 020a).
Annual O&MCostper  $34 $ peryear PSEreports that $34 per year per line is
Service Line their average cost to operate and maintain
a gas service line (PSEResponse to JEA
Data Request No. 023 a).
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Inflation Rate 2.41% Y%per year PSEResponse to JEADR 024, Attachment
A cells B6-10.

Rate of Return 7.08% % PSEResponse to JEAData Request 025 a.

(Currently Approved

WACC)

Rate of Return 8.14% Average of PSE's proposed WACCs for each

(Requested WACC) year of the MYRP (PSE Response to JEA
Data Request 025b.)

Service Line 50 years PSE’s current average service line

Depreciation Period depreciation period (PSEResponse to JEA

(Currently Approved) Data Request No. 021b).

Service Line 45 years PSE’s proposed gas service line lifetime for

Depreciation Period the MYRP. (PSEResponse to JEAData

(Requested) Request No. 021 ¢).

Gas Meter 40 years PSEResponse to JEAData Request No.

Depreciation Period 020b.i.

Customer- 5.00% % See Section 5.1 below for discussion of this

Perspective Real assumption.

Discount Rate

Tax Rate (for all 21.09% % PSEResponse to JEAData Request No. 024

investments) b.

Tax Life (service line) | 15 years PSEResponse to JEAData Request No. 024
c.

Tax Life (gas meter) 5 years PSEResponse to JEAData Request No. 024
d.

Average Annual Gas 66.2 Dth/household-  260005-06-PSE-Exh-J1J-3-2-27-26

Throughput, year (Calculated by dividing annual residential

Residential throughput by number of residential
customers)

Baseline Residential = 544,520,973 = Therms/year 260005-06-PSE-Exh-J1J-3-2-27-26

Customer Gas

Throughput

Real Social Discount  2.5% % IWG on the Social Cost of Greenhouse

Rate Gases, Appendixat 0-17

$2020 to $2026 1.3 scalar Consumer Price Index Inflation Calculator,

Conversion U.S. BLS ($1 in Jan 2020 has buying power

of$1.3 in May2026).

7IWG on Social Cost of Greenhouse Gases, Technical Support Document: Social Cost of Carbon, Methane,
and Nitrous Oxide Interim Estimates under Executive Order 13990, at Appendix Table A-1 (February 2021),
https://www.energy.gov/sites/default/files/2023-04/57.%20Soc1al%20Cost%200f%20Carbon%202021.pdf.
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MMBtu/therm
Conversion

CO2 emissions per
MMBtu

Metric Ton per Pound
Conversion

Methane Leakage

Methane Density

Heating Value

Annual SC-C0O2, 2020
—-2050

Annual SC-CH4, 2020
-2050

Gas Transition
Scenario —Percent
Throughput Decrease
Year 1

Gas Transition
Scenario —Percent
Throughput Decrease
Annual Scalar

0.1

116.65

0.00045

0.015%

0.01574

0.0963

Varies by
year

Varies by
year

0.04%

1.35

MMBtu/therm

lbs CO2/MMBtu

metric tons / Ib

% ofthroughput

metric tons /
mscf

mscf/ therm

$2020/metric ton

$2020/metric ton

%

scalar

U.S. EIA®

U.S. EIA "Carbon Dioxide Emissions
Coefficients by Fuel"

Standard Value

PSE’s latest average methane leakrate,
calculated using EPAMethod (40 CFR98,
Subpart W). PSEResponse to JEAData
Request 026 a.

PSEResponse to JEAData Request 026 b.

U.S. EIA identifying a national average heat
content of natural gas of 1,038 BIU per
cubic foot, which converts to 0.0963 mscf
per therm using standard conversion
values. '

IWG on the Social Cost of Greenhouse
Gases, Appendixat 0-1"!

IWG on the Social Cost of Greenhouse
Gases, Appendixat 0-1'

Gas throughput declines 0.04%in Year 1 in
the Gas Transition Scenario, consistent
with PSE’s Hybrid Heat Pump Scenario
presented in the exhibit 260005-06-PSE-
WP-NWA4-3-6-2026-Public - Puget - Gas
Planning Model (R), Consumption Tab Cells
CB71-72.

Scalaris set such that gas throughput
declines 67%by2050 in the Gas Transition
Scenario, consistent with PSE's Hybrid
Heat Pump Scenario presented in the
exhibit 260005-06-PSE-WP-NWA-4-3-6-

8 U.S. EIA, Frequently Asked Questions (FAQs) (updated May 15, 2024),
https://www.eia.gov/tools/faqs/faq.php?id=45&t=8.

9 U.S. EIA, Carbon Dioxide Emissions Coefficients (Sept. 18, 2024),

https://www.eia.gov/environment/emissions/co2_vol_mass.php.

10U.S. EIA, Frequently Asked Questions (FAQs) (updated May 15, 2024),
https.//www.eia.gov/tools/fags/faq.php ?id=45&t=8.

""TWG on Social Cost of Greenhouse Gases, Technical Support Document: Social Cost of Carbon, Methane,
and Nitrous Oxide Interim Estimates under Executive Order 13990, at Appendix Table A-1 (February 2021),
https://www.energy.gov/sites/default/files/2023-04/57.%20Social%20Cost%2001%20Carbon%202021.pdf.

121d.
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2026-Public - Puget - Gas Planning Model
(R), Cells CB71-97.

5.1 Discount Rate Applied in NPV Calculations

To calculate the net-present value of future year cost savings, it is necessary to assume a
“discount rate” that reflects the time values of money from the perspective of gas utility
customers. The discount rate chosen has significant impacts on the resulting NPV. In general, a
higher rate “discounts” future savings to a greater extent, resulting in a lower NPV. A lower
discount rate results in a higher NPV.

For example, consider a PSE investment that costs $1 million and is depreciated over 45 years.
The total cost to gas utility customers of that gas investment, in nominal dollars, is $3.54 million.
Converting to “real” dollars (i.e., adjusting for inflation to convert all nominal dollars from
future years into 2026 dollars), the cost to customers is $2.39 million. But the NPV cost of the
investment, which accounts for the “time value of money,” varies depending on the real discount
rate selected. Notably, the nominal discount rate applied in the model, which is a function of real
discount rate and inflation, is higher than the real discount rate identified below.'?

Real Discount Rate NPV Cost!*

2.5% (social discount rate) $1.65 million
5% $1.25 million
7.2% (PSE weighted average cost of capital) | $1.04 million

As shown above, the discount rate selected to calculate NPV is highly consequential. Applying a
higher-than-accurate discount rate in cost-effectiveness calculations risks artificially
undervaluing the long-term customer savings of the NPA and tipping the scale towards the gas
alternative. At the same time, selecting the appropriate discount rate to represent the “time
value” of gas bill savings from the customer’s perspective is a complicated task, since the value a
household places on money today compared to money in the future may vary depending on their
individual circumstances and the investments they could otherwise make with the money.

While WACC is an appropriate metric for evaluating utility shareholder investments, it is not an
appropriate representation of the time value of money from the customer's perspective.
Customers do not face a utility-level cost of capital. Put differently, an average customer
investing their money is not necessarily guaranteed a return of 7.2% in the same way that a
utility shareholder is. Therefore, it is likely more accurate to apply a customer-perspective
discount rate lower than WACC to reflect true household borrowing costs and risk tolerance.

13 As explained further in Section 2.3 above, the model calculates costs in each year in nominal dollars, so
it is necessary to apply a “nominal” discount rate to calculate NPV. The nominal discount rate is
calculated using a standard conversion formula that takes as inputs the real discount rate and an assumed
inflation rate.

14 See NPA Cost Analysis Tool, Cost Recovery Comparison tab.
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An alternative value to use is the “social” discount rate. This is the discount rate used to convert
future social cost savings—such as avoided carbon costs—to present value. As discussed in a
recent paper by the Institute for Policy Integrity (“IPI”’) at New York University, a social
discount rate between 2—3.1 percent best reflects social costs, in alignment with recent federal
guidance.'® The social discount rate is generally aligned with average returns on U.S.
government 10-year Treasury notes. In my analysis, I use a social discount rate of 2.5% for
emissions costs, which aligns with guidance from the U.S. Interagency Working Group on Social
Cost of Greenhouse Gases,'® as well as with an NPA Cost-Benefit Framework recently proposed
in Colorado.!’

For simplicity and accuracy, it is reasonable to assume a discount rate that falls between the
discount rate for societal benefits and WACC in NPV calculations to reflect the utility customer
perspective. Importantly, this is a “real” discount rate, which is adjusted for inflation using
PSE’s assumed inflation rate of 2.41% to calculate a nominal discount rate, which is applied to
the series of annual nominal dollar cost savings in the model. For a real discount rate of 5%, the
nominal discount rate applied in the model is 7.53%. These calculations are described in greater
detail in Section 2.3 above. Throughout my Response Testimony, NPV is calculated with a real
discount rate of 5% to reflect the customer perspective unless otherwise specified.

5.2 Simplifying Assumptions

The model includes several simplifying assumptions and scope limitations that should be
considered when interpreting results. These simplifying assumptions do not change the
directional results of my modeling, which is that a Service Line NPA Program delivers
significant, quantifiable affordability and climate benefits under every scenario I modeled.

e Timing of NPAs and gas investments: The model assumes that the avoided gas
investment and the corresponding NPA occur in the same year, and that all NPA projects
occur in Year 1 rather than being staggered over time. This simplifies comparison but
influences NPV outcomes. However, the magnitude of modeled NPV savings across all
sensitivities run more than offsets any bias introduced by assuming all activity occurs in
Year 1.

e Electric-side costs: The analysis does not account for costs associated with electric
system upgrades or customer-side electrification measures, which are difficult to isolate
at the individual household level in a program that is designed to be streamlined and
simple to implement. Incremental electric demand from single-household electrification

13 IP1, Discount Rates in Energy Utilities” Benefit-Cost Analyses, at 2—3 (Mar. 2025).
https://policyintegrity.org/files/publications/Discount Rates Issue Brief vF.pdf.

16 https://www.energy.eov/sites/default/files/2023-
04/57.%20S0cial%20Cost%200f%20Carbon%202021.pdf.

17.CO PUC, 25A-0220G Public Service Company - 2025-2030 GIP Plan, Hearing Exhibit 101, Attach.
JJP-1, Appendix 15, CBA Handbook, at 22,
https://www.dora.state.co.us/pls/efi/EFI.Show_Filing?p_fil=G 825194&p_session_id=.
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is negligible compared to broader load growth from transportation electrification, data
centers, and other large users, and the demand from single-household electrification is
unlikely to cause PSE to exceed the electrification and associated load that it already
anticipates. Additionally, the Service Line NPA Program can be implemented in a way
that minimizes the need for potential electric upgrades in homes. Therefore, excluding
these costs is a reasonable simplifying assumption that does not materially affect overall
cost-effectiveness.

e Health impacts: The model does not include or quantify potential health-related benefits
of reducing gas combustion through NPAs. This means the social cost benefits presented
in this analysis are underestimated.

e Avoided CCA Allowance Costs: The model does not factor in the fact that pursuing an
NPA would avoid CCA allowance costs.

¢ Emissions benefits: Emissions reductions are only estimated through 2050, reflecting the
limits of available emissions factor data. This also leads to underestimated social costs.

e Gas Service Line Decommissioning Costs: After installing a gas service line, PSE
collects from customers both the total cost of the pipeline (including financing costs) and
a net salvage value, which is calculated as the expected salvageable value of the pipeline
materials at the end of its life minus the anticipated cost of retiring the pipeline. This
means that PSE collects at least a portion of pipeline decommissioning costs over a
pipeline’s lifetime, '® and PSE would also charge customers a certain amount for future
decommissioning costs over the lifetime of a pipeline installed today. Given these factors,
as a simplifying assumption, I do not include service line decommissioning costs in my
modeling. Decommissioning cost assumptions are discussed in greater detail in the
Response Testimony of JEA Witness Bradley Cebulko.

6 Additional and Future Model Applications

The NPA Cost Analysis model can be adapted for additional analyses beyond the service line
NPA comparison presented here. Potential applications include:

e Comparing other NPA portfolios: The tool can be used to evaluate different types of
non-pipeline alternative (NPA) portfolios against traditional gas investments—for
example, comparing gas projects that include both main and service line replacements to
electrification NPAs.

o Testing alternative depreciation treatments: With minor modifications, the model can
also be used to compare the impacts of accelerated versus standard depreciation

18 PSE Response to JEA No. 022.
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schedules for gas assets, providing insight into how depreciation life affects total costs
and rate impacts.
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