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355 11th Avenue NE 
Bellevue, WA  98009 
 
Attention Ms. Susan Free 
  Manager, Revenue Requirement 
 
 

Pursuant to your request, we have conducted a study of the potential impacts of Washington’s 
decarbonization and climate policy goals on Puget Sound Energy’s gas depreciation, revenue 
requirements, rate base and customer bills.  The study also assesses potential alternative depreciation 
approaches and provides estimated short- and long-term impacts of these approaches.  Further analysis, 
based on the results of this study, assessing the impacts on customer bills and cost burdens on Named 
Communities and overburdened customers is provided in a companion report performed by Atrium 
economics.   
 

The attached report provides background information on the study; regulatory concepts and 
historical and contemporary regulatory approaches used in times of significant industry transition; and 
the results of our analyses of the short- and long-term impacts of various depreciation and regulatory 
approaches to cost recovery and customer bills. 
 

Respectfully submitted, 
 

GANNETT FLEMING VALUATION AND  
RATE CONSULTANTS, LLC 

 
 
 
NED W. ALLIS 
Senior Vice President 
 
 
 
JASON A. POWERY 
Project Manager   
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and Rate Consultants, LLC 
(a Company) 
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This report has been prepared using information provided by Puget Sound Energy, Inc. (“PSE”) 
and from public sources. The analyses and scenarios presented herein are intended to be illustrative and 
should be viewed as such. They evaluate potential future gas usage and system utilization, which may or 
may not align with actual future outcomes. The authors did not independently validate such information 
and do not provide an opinion on its accuracy. The report is intended to be read and used as a whole 
and not in parts. All statements, assumptions, opinions, positions, and conclusions set forth in this report 
are solely and exclusively provided by and attributable to Gannett Fleming Valuation and Rate 
Consultants, LLC (“Gannett Fleming”, a subsidiary of GFT Infrastructure, Inc.) and to no other party 
whatsoever. Nothing in this report is intended, nor shall be construed, to be information, admissions, 
statements, assumptions, opinions, positions, or conclusions made or provided by or on behalf of PSE. 
Gannett Fleming does not accept any liability to any third party with respect to the contents of this report 
or any actions taken or decisions made as a consequence of the information set forth herein. 
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II.  EXECUTIVE SUMMARY 
 

 
A. SCOPE AND PURPOSE 

 
Washington State has enacted legislative and regulatory frameworks aimed at reducing greenhouse gas 

(“GHG”) emissions and supporting a transition toward a clean energy economy. The Washington Clean Energy 
Transformation Act (“CETA”) establishes planning and compliance requirements for electric utilities, including four-
year clean energy action plans with a long-term objective of achieving 100 percent clean electricity by 2045.1 In 
addition, Climate Commitment Act (“CCA”) establishes a cap-and-invest program2 which implements carbon pricing 
intended to progressively reduce statewide GHG emissions across all sectors.3 These policies, combined with 
evolving customer preferences and emerging technologies, will have material implications for Puget Sound Energy’s 
(“PSE” or “the Company”) natural gas and electric businesses, including potential long-term declines in gas 
throughput and usage per customer. 

 
The impact of GHG policies, technology changes, and customer preferences on capital recovery has been 

the subject of discussion and review in prior rate case proceedings for PSE.4  The Washington Utilities and 
Transportation Commission (“Commission”) has investigated how decarbonization would affect the gas and electric 
systems in the state.  In Docket U-210553,5 the Commission examined decarbonization pathways for investor-owned 
utilities, including building electrification, renewable natural gas (“RNG”) blending, and hydrogen development, to 
evaluate how gas and electric systems might evolve while maintaining reliability and affordability. In 2024, House 
Bill 1589 further directed Puget Sound Energy, as a combination electric and gas utility, to develop an Integrated 
System Plan that coordinates its electric and gas resource planning to comply with the Clean Energy Transformation 
Act and the Climate Commitment Act while managing customer affordability, equity, and reliability during the 
transition away from fossil gas.6 The legislation also required the Commission to “approve a depreciation schedule 
that depreciates all gas plants in service as of July 1, 2024, by a date no later than January 1, 2050, in any multiyear 
rate plan, but the commission may adjust depreciation schedules for gas plants as necessary when considering 
future multiyear rate plans to address affordability provided all plants in service as of July 1, 2024, are fully 
depreciated by 2050.”7Although this requirement was overturned in Initiative Measure No. 2066,8 that initiative is 
currently in the appeals process.9 
 

In PSE’s most recent general rate case (Dockets UE-240004, UG-240005 & UE-230810, consolidated), the 
Commission directed the Company to further study the issue regarding the depreciation of gas assets.  The 
Company proposed in that docket to shorten average service lives by as many as 10 years for gas assets likely to be 
affected by the energy transition.  Preferring further study to consider the issue, The Commission directed the 

 
1 Washington Revised Code section 19.405.050 
2 Cap-and-Invest refers to a market-based climate policy that sets a declining cap on allowable greenhouse gas emissions. As part of these 
programs polluters are required to purchase allowances to emit. These funds are then invested into clean energy and community programs, 
creating a system that prices pollution, incentivizes reductions, and funds climate action. 
3 Washington State Department of Ecology, Climate Commitment Act – Cap-and-Invest Program 
4 These include Order 08 in Docket UE-170033 and the depreciation study in Dockets UE-240004, UG-240005 & UE-230810. 
5 Washington Utilities and Transportation Commission, Docket U-210553 
6 Washington State Legislature, Engrossed Substitute House Bill 1589, chapter 351, Laws of 2024, ‘Supporting Washington’s clean energy 
economy and transitioning to a clean, affordable, and reliable energy future.’ 
7 Id. at Section 7. 
8 See Washington Secretary of State, November 5, 2024 General Election Results—Initiative Measure No. 2066 
9 https://drive.google.com/file/d/140S1TJ_4AXhmvVWbCJjLD9yMRKLNR2KO/view 
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Company to “examine the impacts and cost burden analysis for expedited natural gas depreciation on Named 
Communities and overburdened customers…”10   
 

PSE engaged Gannett Fleming Valuation and Rate Consultants, LLC (“Gannett Fleming”) and Atrium 
Economics (“Atrium”) to perform the requested analysis.  Building on work both firms performed for the gas local 
distribution utilities in Massachusetts, and work Gannett Fleming performed in New York, we conducted the 
requested examination of both the short- and long-term impacts of approaches to capital recovery on Named 
Communities and overburdened customers.  The analysis performed was divided into two components.  The first, 
the subject of this Gas Decarbonization Depreciation Study report, analyzes the impacts of decarbonization 
scenarios and depreciation approaches on depreciation expense, accumulated depreciation, rate base and revenue 
requirements through the year 2050.  The second component, which is provided in the Gas Decarbonization 
Depreciation Study - Customer Impact Analysis report performed by Atrium, provides bill impacts to customers 
as well as the impacts on Named Communities and overburdened customers. 
 

Our general conclusions are similar to those of our study in Massachusetts, though details such as 
geography, asset base, age of assets, customer base and past capital recovery impact future revenue and bill 
projections.  Depreciation should align with future expectations for a company’s assets.  This report provides 
depreciation approaches that most equitably align cost recovery with different decarbonization scenarios.  Our 
analysis also reinforces the general principle that higher depreciation today means lower depreciation and a lower 
return on rate base in the future.  Any decision on depreciation, therefore, impacts customer bills and a company’s 
revenues and returns in both the short- and long-term.  In scenarios in which the customer base declines, the 
impacts on future customers and the burdens on Named Communities and overburdened customers are 
disproportionately higher than for future customers.   In scenarios in which consumption per customer declines 
materially, continued use of straight-line depreciation—rather than accelerated or Units of Production (UoP) 
depreciation—results in higher per-unit rates for future customers than for current customers, while future 
customers are also expected to face other incremental energy costs (e.g. electricity).  The most equitable 
depreciation approach is dependent, therefore, on both the future customer base and expected future gas 
consumption. 

 
B. BUSINESS SCENARIOS 

The Study analyzes three Business Scenarios, each defined by projections of capital expenditures, the 
number of gas customers, and gas throughput over the 2025–2050 period.  The scenarios are based on the 
Company’s F25 Final Load Forecast as well as scenarios developed for the GRC Stipulation O: Updated 
Decarbonization Study11 (“2023 Decarbonization Study’) and are as follows: 
 

• Reference Scenario. The Reference Scenario, which reflects PSE’s F25 Final Load Forecast, assumes no 
significant change in PSE’s gas business assumptions and, in particular, assumes minimal decline in gas 
customers (less than 1 percent by 2050) and an approximate 20 percent decline in gas usage. This scenario 
serves as a control case illustrating outcomes under conditions that would persist absent additional policies 
and measures to achieve state climate goals. 
 

• Hybrid Heat Pump (“HHP”) Scenario. This scenario from PSE’s 2023 Decarbonization Study assumes 
conversion of existing gas furnaces to hybrid heat pump systems and electrification of other appliances. 
The gas system is increasingly used as a backup fuel for peak days. Under this scenario, gas customer counts 

 
10 WUTC v. PSE, Dockets UE-240004, UG-240005 & UE-230810, Order 09/07 at ¶ 339 (Jan. 15, 2025) (“Docket UE-240004 et al., Order 09/07”). 
11 Puget Sound Energy. (2023, December 22). GRC Stipulation O: Updated Decarbonization Study. Prepared in compliance with Decarbonization 
Study Compliance Filing Dockets UE-220066, UG-220067, and UG-210918. 
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decline modestly (approximately 3 percent by 2050), while gas usage declines much more significantly 
(approximately 67 percent by 2050). 
 

• Cold Climate Heat Pump (“CCHP”) Scenario. This scenario from PSE’s 2023 Decarbonization Study 
assumes significant electrification of space and water heating through cold climate heat pumps, along with 
electrification of other appliances. Under this scenario, gas customer counts decline substantially 
(approximately 59 percent by 2050), and gas usage declines by approximately 76 percent by 2050. 

 
These scenarios are not forecasts of the future provided by Gannett Fleming and are projected business 

scenarios constructed for illustrative purposes to evaluate how different policy and market outcomes could affect 
the utilization of PSE’s gas system and the timing of capital recovery.  Depreciation requires estimates of the future, 
however, and considering the range of possible outcomes is needed to develop reasonable depreciation estimates. 
 

Figures 1 through 3 below show the gas customer counts, gas throughput and capital expenditures 
projected in each scenario.  Capital expenditures include the cost to retire and decommission assets at the end of 
their useful lives. 
 

Figure 1. Customer Count by Business Scenario, 2025-2050 
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Figure 2. Throughput by Business Scenario, 2025-2050 

 
 

Figure 3. Capital Expenditures by Business Scenario, 2025-2050 

 
 
 

Under each Business Scenario, the Gas Decarbonization Depreciation Study evaluates the implications for 
depreciation, rate base and revenues over short- and long-term time horizons and presents the impacts on customer 
bills.  [Atrium’s] study provides more detailed analysis of customer bills and cost burdens. 
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Figures 4 through 6 below show the impact on depreciation, rate base, revenue requirements and customer 

bills of each of these scenarios if the approach to depreciation remains unchanged through 2050.  
 
As the graphs illustrate, the higher‑electrification CCHP scenario results in significantly higher bills for future 

customers because capital costs associated with retired and decommissioned assets are not recovered over their 
service lives and must instead be recovered from future customers. The HHP scenario has a lower bill impact and 
results in a lower overall revenue requirement than the Reference Case.  However, customers in the HHP scenario 
use significantly less gas per customer and will have higher electric bills.  
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Figure 4. Depreciation Expense by Business Scenario Based on Current Depreciation Approach, 2025-2050 
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Figure 5. Residential Monthly Bill – Current Depreciation, 2025-2050 
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Figure 6. Commercial & Industrial Monthly Bill – Current Depreciation, 2025-2050 
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C. DEPRECIATION APPROACHES

The analyses based on the current depreciation approach demonstrate the cost recovery and equity
challenges that arise, particularly for higher electrification scenarios.  The Gas Decarbonization Depreciation Study 
provides a survey of depreciation concepts, regulatory and legal history related to depreciation, and depreciation 
approaches used in times of change in the energy, water and telecommunications industries.   

 Several aspects of depreciation are determined as part of the depreciation estimation process, and the 
most equitable approach may vary depending on the circumstances. Aspects of depreciation that have been 
considered or used in North American regulatory jurisdictions include: 

• The depreciation method
o Straight line (“SL” or UoP)

• The depreciation procedure
o Average Life Group (“ALG”) or (“ELG”)

• The depreciation technique
o Whole life (“WL”) or remaining life (“RL”)

• Service life estimates, including the use of Life Cycle Analysis and other forecasting techniques
(current lives, “CL” or forecasted lives, “FL”)

• Net salvage estimates, including estimates of decommissioning gas assets (current net salvage,
“CNS,” or weighted net salvage, “WNS”)

• Recovering all costs by a set date, i.e., 2050, which is consistent with depreciation requirements of
House Bill 158912 and can be done with any combination of the above methods, procedures and
techniques

In this report, we assess the impacts of several Depreciation Approaches, defined based on a combination 
of these factors.  Our analysis modeled the impacts of depreciation approaches, including accelerated approaches 
for each business scenario.  The specific depreciation approaches modeled are: 

• Current Depreciation (ISL-ALG-CL-CNS)
• Shorter service lives (SL-ALG-FL-CNS)
• Weighted net salvage, including shorter service lives (SL-ALG-FL-WNS)
• ELG, including Shorter service lives and weighted net salvage (SL-ALG-FL-WNS)
• Units of Production, including shorter service lives, future net salvage estimates and ELG (UoP-

ALG-FL-WNS)
• Recover all by 2050 (SL-ALG-CL-CNS)
• Recover all by 2050 – Units of Production (UoP-ALG-FL-FNS)

The results of each of for each decarbonization scenario are shown in the figures below.  

1. Hybrid Heat Pump Scenario

Figures 7 through 9 show the depreciation expense and residential and commercial bill impacts for the HHP 
scenario.   

12 Washington State Legislature, Engrossed Substitute House Bill 1589, chapter 351, Laws of 2024, ‘Supporting Washington’s clean energy 
economy and transitioning to a clean, affordable, and reliable energy future.’
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Figure 7. Depreciation Expense – Hybrid Heat Pump Scenario, 2025-2050 

Residential bills are lower in this scenario than the reference scenario and the CCHP scenario.  The bill impacts for 
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the HHP scenario.  The capital expenditures projected for this scenario are lower than in the reference case, which 
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Production method provides the most equitable allocation of costs across consumption and helps mitigate future 
energy cost burdens in this scenario, particularly in the presence of higher commodity prices and electric bills.  

Figure 8. Residential Monthly Bill – Hybrid Heat Pump Scenario, 2025-2050 
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Commercial and industrial bill impacts have a different dynamic.  Each of the depreciation approaches results in 
higher bills for future customers than the reference case except for the UoP approach.  The UoP approach also 
most closely tracks the Reference case over the full 2025-2050 period.  Note that the overall impact on customer 
classes depends on the allocation of costs across these classes, particularly the degree to which costs are allocated 
based on usage or on fixed charges. 

Figure 9. Commercial & Industrial Monthly Bill – Hybrid Heat Pump Scenario, 2025-2050 
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2. Cold-Climate Heat Pump Scenario

The CCHP business scenario projects a more significant change to the scale of gas infrastructure and the 
composition of customers by 2050.  While the number of customers declines by approximately 59 percent and 
capital spending is approximately 22 percent lower in 2022 than in 2050, the Current Depreciation approach 
results in a rate base that exceeds plant in service by 2050.   This occurs because there are costs to decommission 
gas assets as customers leave the system, which actually increases capital spending over the next 20 years relative 
to the Reference scenario.  With the Units of Production approach, depreciation and rate base decline in closer 
proportion to the decline in the number of customers. 
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Figure 10. Depreciation Expense – Cold Climate Heat Pump Scenario, 2025-2050 
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significant savings to future customers when compared to Current Depreciation (or any other approach) in 2050 
than the relative higher cost to today’s customers.   

Figure 11. Residential Monthly Bill – Cold Climate Heat Pump Scenario, 2025-2050 

The directional impact for each scenario is similar, but more pronounced, for Commercial and Industrial 
customers. 
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Figure 12. Commercial & Industrial Monthly Bill – Cold Climate Heat Pump Scenario, 2025-2050 

D. CONCLUSIONS

Based on our analysis for this report and in other regions and jurisdictions, the UoP method, combined with
ELG and service lives and net salvage that align with a given business scenario, provides the most equitable recovery 
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of capital in scenarios with declining demand and customers.  In both the HHP and CCHP scenarios, the UoP 
approach provides the most equitable bill impacts over the full 2025-2050 period and best balances bill impacts 
across generations of customers.  This approach also best mitigates future stranded costs and future affordability 
challenges, which are likely to be more pronounced than today’s challenges. 

The specific business scenario also has a significant impact on depreciation and customer bills.  For the HHP 
scenario, there is more limited customer decline than the CCHP scenario.  As a result, the impacts of ELG (as well as 
service lives and net salvage that align with projected customer and throughput amounts) are close to the use of 
the Units of Production method.  The difference is greater for the CCHP scenario, and Units of Production is 
necessary to mitigate future cost burdens for the CCHP scenario.   

Another conclusion is that there are no stranded costs today and, with perfect foresight, equitable 
depreciation would mean no stranded costs in the future. Stranded costs cannot be definitively quantified until 
assets are actually retired or their utilization declines; however, the analysis in this study can be used to develop 
forward-looking estimates of potential transition costs as a planning tool.13  The difference between current 
depreciation and the most equitable depreciation approach provide estimates of the capital costs that would become 
stranded in the future under a given Business Scenario if depreciation were not adjusted to reflect changes in service 
lives and utilization.  This also means that the most equitable depreciation approach, such as Units of Production, 
minimizes future stranded costs. 

Atrium’s Gas Decarbonization Depreciation Study – Cost Burden Analysis provides more detailed analysis 
of customer bill impacts and the impacts on Named Communities and overburdened customers.  Atrium’s report 
also provides further discussion of potential alternative cost recovery approaches.  These cost recovery approaches 
do not fundamentally change the need to recover costs, nor do they change the magnitude of Gas Capital Transition 
costs for each scenario.  Instead, these approaches impact customers differently depending upon how they address 
the following: 

• The cost to be recovered
• The associated carrying costs (return on capital)
• The time period or other basis over which costs will be recovered
• The customers or other stakeholders who pay
• How customers pay

In general, for more moderate business scenarios, the timing of capital recovery can be adjusted to equitably 
recover costs with a lesser impact on customer bills and cost burdens over time.  For a higher electrification 
scenario, depreciation can similarly be adjusted but with a greater bill impact across the full 2025-2050 period and 
a greater impact in the near-term. 

Times of significant technological, regulatory and market change result in challenges to forecasting as future 
uncertainty makes developing forecasts more difficult.  However, uncertainty about the future direction of the gas 
industry does not mean that we cannot make conclusions of which we can be reasonably certain today.  Unless 
the Commission believes that the gas industry will not meet net zero emissions goals, depreciation for the Current 
Depreciation approach is too low to equitably recover costs.   Moreover, underestimating depreciation today is 
likely to have a greater impact on a potentially smaller future customer base than overestimating depreciation 

13 Stranded costs result from depreciation estimates that are, in hindsight, inaccurate.  Capital transition costs for a given Business Scenario can 
be estimated as the difference between current depreciation approach and the most equitable depreciation approach, which would generally be 
Units of Production, Equal Life Group, Remaining Life with service life and net salvage estimates that match the actual future experience in the 
business scenario. 
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today would have on current customers.  Continuing to use the current depreciation approach will 
disproportionately, and inequitably, impact future customers.   Delaying the adoption of more equitable 
depreciation will increase costs and risks being too late to reasonably address cost recovery challenges.  As a 
result, at a minimum, a combination of some of the depreciation approaches set forth in this report, such as 
shorter service lives, ELG with shorter service lives and Units of Production, may be reasonable as a first step, with 
outcomes evaluated in future studies as long‑term plans are further developed and become more certain. 
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III. BACKGROUND

Washington State has adopted climate and energy transition policies through the Clean Energy Transformation Act 
(CETA) and the Climate Commitment Act (CCA).14 Passed in May 2019, CETA requires that electric utilities deliver 
100% clean electricity by 2045, with key milestones including the elimination of coal-fired resources from 
Washington portfolios by 2025 and achieving a carbon-neutral electricity portfolio of electric resources for the four-
year compliance period beginning January 1, 2030.15 Building on CETA’s foundation, the 2021 CCA broadens 
decarbonization efforts beyond the electricity sector and establishes a cap-and-invest program which implements 
carbon pricing to encourage decarbonization across all sectors and progressively reduce statewide GHG emissions 
by 45% by 2030, 70% by 2040, and 95% by 2050, relative to 1990 emissions levels.16 Other states, such as New York, 
Massachusetts, Colorado, Maryland, Connecticut, Vermont, Oregon, Illinois and California, have enacted similar laws, 
and their regulatory commissions face a similar set of issues.17  Regulatory requirements under CETA and the CCA 
for a clean energy transition and greenhouse gas reduction could significantly reshape industries statewide. 
Achieving a 95% reduction in carbon emissions would fundamentally change energy use by businesses and 
consumers, with major implications for utilities and their customers. 

CETA targets the decarbonization of Washington’s electricity sector by establishing the following requirements: 
• Eliminate coal-fired electricity by 2025
• Achieve a greenhouse gas-neutral electricity supply for the four-year compliance period beginning

January 1, 2030
• Provide 100% renewable or zero emission electricity by 2045
• Expand energy efficiency and demand response programs
• Ensure equitable distribution of clean energy benefits
• Enhance energy assistance for low-income customers
• Maintain reliability and affordability of the energy transition

The CCA is a far-reaching law designed to influence all areas of the state’s economy and the environment, and 
includes the following:18   

• Establishes a 45% economy-wide reduction in greenhouse gas emissions by 2030
• Establishes a 70% economy-wide reduction in greenhouse gas emissions by 2040
• Establishes net-zero GHG emissions, or similarly an 95% economy-wide reduction in greenhouse gas

emissions by 2050
• Creates a market-based system that sets a declining cap on emissions for the state’s largest polluters,

requiring them to purchase allowances and invest in cleaner technologies.

14 Revised Code of Washington chapter 19.405, ‘Washington Clean Energy Transformation Act’; Revised Code of Washington chapter 70A.65, 
‘Greenhouse Gas Emissions – Cap and Invest Program.’
15 Revised Code of Washington section 19.405.020(2), ‘Washington Clean Energy Transformation Act – Legislative findings and policy’; Avista 
Corporation, ‘Clean Energy Transformation Act Frequently Asked Questions,’ page 1 (Clean Energy Transformation Act Frequently Asked 
Questions, 2022).
16 Revised Code of Washington section 70A.45.020(1), ‘Greenhouse gas emissions reductions – Reporting requirements’; United States 
Department of Energy, Alternative Fuels Data Center, ‘State Emissions Reductions Requirements – Washington’ (referencing Revised Code of 
Washington section 70A.45.020).
17 World Resources Institute and partners, ‘State Climate Policy Dashboard: Greenhouse Gas Emissions Reduction Targets’; Center for Climate 
and Energy Solutions, ‘State Climate Policy Maps: State Climate Policy – Greenhouse Gas Emissions Reduction Targets.’
18 Washington State Department of Ecology, ‘General Climate Commitment Act Overview,’ pages 3–6, 8–9, and 17–18 (April 2022); Revised Code 
of Washington sections 70A.65.230 and 70A.65.260 regarding investment of Climate Commitment Act revenues in emissions reduction, climate 
resilience, and overburdened communities.
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• Uses revenue from the cap-and-invest program to support climate adaptation, clean transportation,
renewable energy, and community health initiatives.

• Directs investments and policy attention to communities disproportionately affected by pollution and
climate change, ensuring equitable benefits and protections.

• Supports the development of new technologies and industries that contribute to a low-carbon
economy.

• Requires regular reporting, public engagement, and oversight to track progress toward emissions
goals and program effectiveness.

Prior analyses evaluating pathways to GHG emissions targets have been performed in Washington and, 
while the exact strategies for reaching a 95 percent reduction in carbon emissions by 2050 remain uncertain, the 
potential impacts on Puget Sound Energy’s gas business are significant.19 Policies aimed at deep emissions cuts—
along with market forces and emerging technologies—could drive major changes to the gas system and 
substantially reduce natural gas usage. The most transformative scenarios may involve widespread electrification of 
current gas uses, leading to sharp declines in gas throughput and customer numbers over time. Even more moderate 
reductions in gas demand would still have a considerable effect on Puget’s gas operations and on customer bills. 
Although alternative fuels such as renewable natural gas and hydrogen are not yet available at scale, they could 
eventually replace some fossil gas in the existing infrastructure. Despite declining usage per customer and fewer 
total customers, much of the gas system would need to remain in place to serve those who continue to rely on it 
for heating and industrial needs. 

The state of Washington has introduced legislation, and the Washington Utilities and Transportation 
Commission (“Commission”) has investigated how decarbonization would affect the gas and electric systems in the 
state.  In Docket U-210553,20 the Commission examined decarbonization pathways for investor-owned utilities, 
including building electrification, renewable natural gas (“RNG”) blending, and hydrogen development, to evaluate 
how gas and electric systems might evolve while maintaining reliability and affordability. In 2024, House Bill 1589 
further directed Puget Sound Energy, as a combination electric and gas utility, to develop an Integrated System Plan 
that coordinates its electric and gas resource planning to comply with the Clean Energy Transformation Act and the 
Climate Commitment Act while managing customer affordability, equity, and reliability during the transition away 
from fossil gas.21 The legislation also required the Commission to “approve a depreciation schedule that depreciates 
all gas plants in service as of July 1, 2024, by a date no later than January 1, 2050, in any multiyear rate plan, but the 
commission may adjust depreciation schedules for gas plants as necessary when considering future multiyear rate 
plans to address affordability provided all plants in service as of July 1, 2024, are fully depreciated by 
2050.”22Although this requirement was overturned in Initiative Measure No. 2066,23 that initiative is currently in the 
appeals process.24 

19 See, for example, Washington Utilities and Transportation Commission, ‘Decarbonization Pathways Engagement Plan,’ page 5 (June 2022), 
describing the Energy Decarbonization Pathways Examination for investor-owned electric and natural gas utilities and its role in informing the 
legislature on feasible and practical pathways and associated impacts, and PSE’s “GRC Stipulation O, Updated Decarbonization Study,” filed 
December 22, 2023, which 210918, PSE conducted a decarbonization study that analyzed the impacts on gas and electric utility infrastructure 
requirements, emissions and costs associated with decarbonization scenarios.  
20 Washington Utilities and Transportation Commission, Docket U-210553 
21 Washington State Legislature, Engrossed Substitute House Bill 1589, chapter 351, Laws of 2024, ‘Supporting Washington’s clean energy 
economy and transitioning to a clean, affordable, and reliable energy future.’ 
22 Id. at Section 7. 
23 See Washington Secretary of State, November 5, 2024 General Election Results—Initiative Measure No. 2066 
24 https://drive.google.com/file/d/140S1TJ_4AXhmvVWbCJjLD9yMRKLNR2KO/view 

Exh. NWA-4r 
24 of 116



24 

In Dockets UE-240004, UG-240005 & UE-230810, the Washington Utilities and Transportation Commission 
(“WUTC”) directed PSE to assess the impacts and cost burden of various depreciation approaches, including 
accelerated methods, on customer bills and Named Communities. This assessment includes an analysis of expedited 
natural gas asset depreciation and its effects on overburdened customers by January 2027, with findings to be 
incorporated into the first Integrated System Plan.25 PSE engaged Gannett Fleming and Atrium Economics to 
conduct a Gas Decarbonization Depreciation Study to evaluate long-term impacts of electrification and 
decarbonization scenarios on PSE’s gas business, including implications for asset recovery, stranded cost risk, and 
customer bill impacts.  Our analysis builds on a similar study both firms conducted in Massachusetts.26   

This report provides a review of business scenarios that assess the impacts of depreciation approaches, 
including accelerated approaches on these scenarios.  Three business scenarios are provided as illustrations: 1) a 
Reference Case Scenario; 2) a Hybrid Heat Pump Scenario in which most customers remain on the system but 
use the gas network primarily as a backup fuel; and 3) a Cold Climate Heat Pump Scenario in which most customers 
electrify and those who remain use smaller volumes of gas per customer.  The report assesses the short- and long-
term impacts of different depreciation approaches and their impacts to customer (and other stakeholder) over the 
period studied (i.e., through 2050) for each of the business scenarios.  Depreciation approaches include some form 
of shortening service lives, forecasting future removal and decommissioning costs, or accelerated depreciation.  Six 
depreciation approaches are considered and discussed in further detail in Part V.D.  The impacts of these approaches 
on depreciation expense, accumulated depreciation, capital rate base and revenue requirements were modeled for 
this report.  Additionally, illustrative bill impacts for residential and commercial and industrial (“C&I”) customers 
relative to current depreciation were calculated in Atrium’s Cost Burden Analysis report assuming recovery from 
existing gas customers through changes and are discussed further below.  Atrium’s report also uses the output of 
Gannett Fleming’s modeling to assess cost burdens and impacts on Named Communities and overburdened 
customers and discusses ratemaking approaches that could be considered to be alternatives to the depreciation 
approaches modeled in this report.   

The results of our analyses of business scenarios, potential PSE Gas Transition Costs and depreciation and 
other regulatory approaches are provided in Part V of this report.  Parts III and IV provide an explanation of capital 
recovery concepts, legal and regulatory standards and depreciation and other regulatory approaches that have been 
used or considered in Washington and other regulatory jurisdictions.  As discussed in more detail in these sections, 
depreciation is the means by which costs are recovered under traditional ratemaking principles.  

IV. CAPITAL RECOVERY CONCEPTS IN REGULATORY RATEMAKING

E. INTRODUCTION

Public utility companies, including Puget Sound Energy, have several unique characteristics that have
historically subjected them to regulatory oversight of both service provided and prices.  These include the 
importance of the service they provide, the need to be located where customers reside, and the large capital-
intensive infrastructure networks required to deliver services.  Additionally, the industry benefits from economies of 
scale, which reduce the incurred costs per unit of production as the scale of operations increases. Public utilities are 
examples of “natural monopolies” in industries in which the barriers to entry limit competition and lead to 

25 Docket UE-240004 et al., Order 09/07 at ¶ 339), directing Puget Sound Energy to examine the impacts and cost-burden analysis for expedited 
natural gas asset depreciation on Named Communities and overburdened customers by January 2027 and incorporate the findings into the first 
Integrated System Plan. 
26 See Attachment 6 to each Massachusetts local distribution company’s Clean Compliance Plan filed in Massachusetts DPU Dockets 25-40 
through 25-45.
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suboptimal market results. One barrier to entry for utilities is the cost to add customers to an existing network is 
significantly less than constructing a competing network.  

The characteristics of utilities most relevant to this report include the need to raise significant capital in 
order to construct and maintain large infrastructure networks used to deliver energy, water, and historically 
transportation and telecommunications.  The energy transition could highlight the importance of this aspect of 
public utility service, as the capital needs for transition costs could occur at an unprecedented scale for electric 
utilities, electric generators, gas utilities, and for customer and workforce transition costs.   

One of the key objectives of rate regulation is to allow for an opportunity for a return of and on capital at 
a rate commensurate with the risk associated with the enterprise.  This is important not only to provide fair 
compensation to investors, but also because utility service cannot be provided without the ability to raise capital to 
construct facilities that provide critical services to customers. Utilities compete for capital in global markets and, 
therefore, need to offer returns on investment that are competitive with other enterprises of similar risk throughout 
the world.  If regulation establishes rates that are too low to recover prudent capital costs, not only would there be 
constitutional concerns of confiscating private property, but the ability of utilities to raise the capital needed to 
provide safe, reliable and affordable energy and water service would be imperiled.  Regulation should also balance 
the interests of the investors of this capital and the utilities with those of customers, which means rates should 
similarly not be established too high as to exceed market returns.27 

Over the past two centuries, a variety of laws, court decisions, regulations and administrative precedent has 
established what is generally known as the “regulatory compact.”  The understanding of this compact has evolved 
over time but is now generally understood to mean that balancing investor and customer interests includes allowing 
utilities the opportunity to earn a return of and on their investments made to provide safe, reliable, universal, and 
affordable service.28   

The basis for rate regulation, and the nexus at which judgment of this balancing is exercised is the recovery 
of capital defined to include both the return of capital and return on capital. The return of capital is typically 
captured through depreciation and return on capital is typically obtained through a return on rate base.  The 
predominant method of determining both components of capital recovery is based on the original cost of prudently 
incurred capital, in which depreciation represents the return of the original cost of capital (less any future net 
salvage) and the return on capital is based on the rate base, the largest component of which is the original cost of 
capital investments less accumulated depreciation.  The rate base is multiplied by the rate of return, based on a 
utility’s weighted average cost of capital (“WACC”) that is commensurate with enterprises of similar risk.    

Both of these components are of importance to investors, utilities and customers and both are related.  The 
return on capital compensates investors for the risk of their investment.  The determination of a fair return on capital 
is generally guided by the Hope and Bluefield standards established by the Supreme Court, which generally posit 
that the return on investor capital should be commensurate with returns for other investments of similar risk.29  The 
return of capital is instead related to the preservation of investors’ original investment, meaning returning the 
original amount invested in the enterprise.  Given all of these considerations, including guidance from the courts, 
there is a general expectation that if an investment is prudent at the time it is made, and if that investment becomes 
part of a company’s rate base, then revenues will be established so that, at a minimum, the original investment will 
be returned to the investor.  Additionally, the investor will have an opportunity for a return on that investment that 

27 Duquesne Light Company v. Barasch, 488 U.S. 299 (1989), p. 5. 
28 These meanings continue to evolve, as, for example, the impact of GHG emissions has begun to be considered when assessing service, 
particularly for energy customers.     
29 See, e.g., Bluefield Water Works Co. v Public Service Commission, pp. 262 U.S. 693.  
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is equivalent to the returns for other investments with similar risk, and that is sufficient to maintain the utility’s 
financial integrity and its ability to attract capital. 

F. LEGAL AND REGULATORY STANDARDS

In contemporary ratemaking, the return of and on capital is most commonly guided by the prudent
investment standard.  While this is the current standard, and consistent with many jurisdictional laws and regulations, 
the Courts have held that there is no constitutional requirement to use a prudent investment, fair value, or other 
standard.  Court involvement is, instead, limited to constitutional considerations under the takings clause of the 5th 
and 14th amendments, as well as statutory interpretations of the state, federal, and local laws that impact and guide 
utility operations and rate regulation.30   

The understanding of capital recovery in the ratemaking process has evolved from the early years of 
regulation in the late 1800s and early 1900s.  Early regulation was based on a different standard of ratemaking than 
the dominant concepts used today.  Starting before the turn of the 20th century and continuing through at least the 
post-war period, the fair value standard was a common approach used to determine whether rates were just and 
reasonable.  Beginning in the early 20th century, a competing theory – used almost universally today -- based on 
the actual cost of prudently invested capital emerged.   

For the fair value standard, the required revenues for operations were based on earning a fair and 
reasonable return on the estimated fair value of the enterprise.  For several decades the fair value standard was 
widely used and, for a time, considered to be the only constitutional standard by the U.S. Supreme Court.  However, 
there were both conceptual and practical limitations to this approach.  Determining market value was challenging, 
as regulated utilities were not commonly purchased and sold in the same manner as land or merchandise.  Further, 
regular valuations were time consuming and expensive.  Finally, using a fair value standard resulted in a circular 
logic – the fair value of an enterprise is a function of the revenues and profits it generates, but the revenues (and, 
therefore, profits) were based on determining the fair value of the enterprise in a rate setting proceeding.31 

Due to these challenges, a competing theory, the prudent investment standard, emerged and gained 
prominence.  Advocates of the prudent investment standard included, among others, Justice Louis Brandeis, who 
argued for this standard in dissenting opinions in the 1920s and 1930s.32  In the context of constitutional law, Justice 
Brandeis concluded that what was “taken” by public utility regulation is not specific physical assets that are to be 
individually valued, but the capital prudently devoted to the public utility enterprise by the utilities’ owners. Under 
the prudent investment standard, the utility is compensated for all prudent investments at their actual cost when 
made (their “historical” cost), irrespective of whether individual investments are deemed necessary or beneficial in 
hindsight.33 

The prudent investment standard simplified the process of ratemaking in that its focus was on the 
preservation of capital (i.e., the recovery of and return on invested capital), rather than the return on a fair value of 
the enterprise.  If utility revenues were established such that utility investors had an opportunity to recover their 

30 Duquesne Light Company v. Barasch, 488 U.S. 299 (1989), p.5. 
31 Duquesne Light Company v. Barasch, 488 U.S. 299 (1989), p. 6; See also Justice Brandeis’s dissenting opinion in Missouri ex rel. Southwestern 
Bell Telephone Co. v. Public Service Comm’n, 262 U.S. 276, 291 (1923). 
32 For example, in State of Missouri ex rel. Southwestern Bell Telephone Co. v. Public Service Commission of Missouri et al., Brandeis argued (P 35) 
“[t]he so-called rule of Smyth v. Ames is, in my opinion, legally and economically unsound. The thing devoted by the investor to the public use 
is not specific property, tangible and intangible, but capital embarked in the enterprise. Upon the capital so invested the federal Constitution 
guarantees to the utility the opportunity to earn a fair return.” 
33 Duquesne Light Company v. Barasch, 488 U.S. 299 (1989), p. 6 
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prudently invested capital and earn a fair return on these investments to compensate for risk, then no more was 
required.  The prudent investment theory gained prominence in the 1920s and 1930s and was affirmed as 
constitutional in several court cases in the 1930s and 1940s, perhaps most notably in Lindheimer v. Illinois Bell 
Telephone Company and Hope Natural Gas Company v. Federal Power Commission.34  Under the prudent investment 
standard, utility investors are compensated if a utility is afforded the opportunity to earn both a return on and return 
of capital prudently invested in the enterprise.  In the decades since Hope, the prudent investment standard has 
become the predominant approach and is used almost universally, particularly for electric and gas utilities.  While 
there have been exceptions, it is the longstanding approach for determining just and reasonable rates in both 
Washington and across the United States. 

There are several important concepts related to the prudent investment standard for ratemaking.  The term 
“prudent” means that a decision shows careful or good judgment, is wise or judicious, or is shrewd in the 
management of one’s affairs. Importantly, in the context of utility ratemaking, the U.S. Supreme Court has made 
clear that the determination of prudence is based on whether an investment is prudent at the time the investment 
is made, rather than judged in retrospect.35  Prudence is determined based on the information available when a 
decision is made; it is not judged retroactively with the benefit of hindsight.   

Court Decisions have also provided guidance as to how to assess the return of and on capital and balance 
ratepayer and investor interests.  In Bluefield Water Works Co. v. Publ. Serv. Comm’n, 262 U.S. 679 (1923), the U.S. 
Supreme Court held that utility rates must be “sufficient to yield a reasonable return on the value of the property 
used, at the time it is being used to render service...” and that rates that are not sufficient to do so are “unjust, 
unreasonable and confiscatory, and their enforcement deprives the public utility company of its property in violation 
of the 14th Amendment.”36    The Court further elaborated: 

What annual rate will constitute just compensation depends upon many circumstances, and must 
be determined by the exercise of a fair and enlightened judgment, having regard to all relevant 
facts. A public utility is entitled to such rates as will permit it to earn a return on the value of the 
property which it employs for the convenience of the public equal to that generally being made at 
the same time and in the same general part of the country on investments in other business 
undertakings which are attended by corresponding, risks and uncertainties, but it has no 
constitutional right to profits such as are realized or anticipated in highly profitable enterprises or 
speculative ventures. The return should be reasonably sufficient to assure confidence in the financial 
soundness of the utility, and should be adequate, under efficient and economical management, to 
maintain and support its credit and enable it to raise the money necessary for the proper discharge 
of its public duties. A rate of return may be reasonable at one time and become too high or too 
low by changes affecting opportunities for investment, the money market, and business conditions 
generally.37 

Hope, which established the Constitutionality of the prudent investment standard, further established the 
test of whether rate regulation allowed for a just and reasonable return on rate base:  

[T]he return to the equity owner should be commensurate with returns on investments in other
enterprises having corresponding risks. That return, moreover, should be sufficient to assure

34 Pp. 320 U.S. 643.  The Commission states that, “…the ‘all-important’ formula for finding rate base is that of prudent investment.” 
35 In Duquesne Light Company v. Barasch, 488 U.S. 299 (1989), the Court explains that “[u]nder the ’prudent investment‘ or ‘historical cost’ rule, a 
utility is compensated for all prudent investments at their actual cost when made (their ‘historical’ cost), irrespective of whether individual 
investments are deemed necessary or beneficial in hindsight. It was ruled in FPC v. Hope Natural Gas Co., 320 U. S. 591, that historical cost was 
a valid basis on which to calculate utility compensation.” 488 U.S. 299 (1989), p. 6. 
36 Bluefield Water Works Co. v. Publ. Serv. Comm’n, 262 U.S. 679 (1923) at 690 
37 Ibid. at 692 
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confidence in the financial integrity of the enterprise, so as to maintain its credit and to attract 
capital.38 

Additionally, while, as discussed above, there is no single standard of ratemaking required by the Constitution, with 
regarding the recovery of capital, the Court has signaled that, at least for takings clause considerations and the 
assessment of whether investor capital has been confiscated, prudent investment may need to be the standard by 
which the Bluefield test is measured.39 

It follows from these decisions regulators must allow PSE an opportunity for the return of and on Capital 
Costs included in rate base.  As noted above, the energy transition will not change the need to allow for the 
opportunity to recover capital costs.  Rates that do not allow such an opportunity, whether through depreciation or 
an alternative regulatory approach, would not pass the Hope and Bluefield tests, particularly because the energy 
transition in states such as Washington is the result, at least in part, of the action of public authorities and changes 
in law. 

G. IMPACTS OF CAPITAL RECOVERY ON UTILITY FINANCES AND RATEMAKING

As discussed in the previous section, legal and regulatory standards establish that rates allow utilities an
opportunity for a return of and on capital investments.  However, there are other practical and financial reasons for 
a fair opportunity of the recovery of capital.  Utilities are capital intensive industries and require significant 
investments to provide safe and reliable service.  Both the return on and return of capital have a profound impact 
on investors, utilities and customers and rates that support the just and reasonable return on and of investor capital 
are necessary to ensure the utility can provide its public service.  If an investor provides capital to a utility, which is 
to be prudently used for the company’s ongoing operations that support safe, reliable, and affordable utility service, 
then the investor has an expectation that 1) over a reasonable period of time the investment will be returned to the 
investor; and 2) they will earn a return on that investment to compensate for the various risks of such an investment, 
including the risk that the first expectation – the return of capital – will not come to fruition.  Further, the return on 
capital must be sufficient to convince an investor to invest in the utility as opposed to any other potential investment 
– and there is no shortage of competitors for capital in current global capital markets.  Due to the capital-intensive
nature of utilities, attracting capital to the enterprise is critical to ensuring safe and reliable service.

Commissions are charged with balancing these investor interests with customer interests, which include 
both reasonable and affordable rates but also the provision of safe and reliable service.  Thus, the return of and on 
capital should be established such that capital can be attracted to provide such service but not be established such 
that returns are excessive or unduly harm customers.  Further, the fact that many utility investments are made in 
assets that will provide service for decades means not only that the interests of investors must be balanced with 
those of customers, but the interests of current customers must also be balanced with those of future customers. 

38 Ibid. at 603
39 In a concurring opinion in Barasch v. Duquesne Light Company, Justice Scalia, joined by justices White and O’Conner, stated “I join the Court 
in reaffirming our established rule that no single ratemaking methodology is mandated by the Constitution, which looks to the consequences a 
governmental authority produces rather than the techniques it employs. See, e. g., FPC v. Texaco Inc., 417 U.S. 380, 387 -390 (1974); Wisconsin 
v. FPC, 373 U.S. 294, 309 (1963); FPC v. Hope Natural Gas Co., 320 U.S. 591, 602 (1944). I think it important to observe, however, that while
‘prudent investment’ (by which I mean capital reasonably expended to meet the utility's legal obligation to assure adequate service) need not
be taken into account as such in ratemaking formulas, it may need to be taken into account in assessing the constitutionality of the particular
consequences produced by those formulas. We cannot determine whether the payments a utility has been allowed to collect constitute a fair
return on investment, and thus whether the government's action is confiscatory, unless we agree upon what the relevant "investment" is. For
that purpose, all prudently incurred investment may well have to be counted. As the Court's opinion describes that question is not presented in
the present suit, which challenges techniques rather than consequences.”
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Depreciation is of particular importance in the ratemaking process because it has a profound impact on both the 
return on capital and the return of capital.  The latter is more commonly understood – depreciation expense is a 
component of the revenue requirement and directly affects current period utility rates.  Rates are established with 
the intent that if a utility attains the approved revenue requirement it will result in the return of investor capital. 
Less appreciated is that depreciation also has a profound impact on the return on capital.  First, accumulated 
depreciation is a reduction to rate base and so the total amount of capital allocated to depreciation expense over 
the life of the enterprise reduces the value of the company on which investors earn a return.40  It follows that, over 
time, depreciation reduces the total amount required for the return on capital afforded to investors and reduces the 
total return on rate base paid by customers.  Depreciation also has an additional impact.  The risk of an investment 
in a company, and thus the overall rate of return, is a function – at least in part -- of how certain an investor is that 
his or her invested capital will be returned by the enterprise and, by extension, ratepayers.  Thus, if depreciation is 
established at a level in which there is significant doubt an investor will be afforded an opportunity for a return of 
their investment, then it follows that there is significant risk associated with the investment and, in turn, the rate of 
return must be higher to attract capital to the enterprise. 

The impacts of these concepts are multi-faceted, and the full implications are beyond the scope of this 
report.  However, suffice to say that as the state of Washington and the Washington Utilities and Transportation 
Commission consider the impacts of the energy transition, it is critically important that the full impacts of 
depreciation decisions be understood.  Depreciation has both short- and long-term impacts and, particularly in 
times of enormous change, the appropriate rate of the recovery of capital is of paramount importance.     

40 If depreciation rates are established properly, the decline in value should, at least in theory, be commensurate with the capital consumed to 
provide electric service.   
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V. DEPRECIATION AND OTHER REGULATORY APPROACHES TO COST RECOVERY

H. DEPRECIATION CONCEPTS

3. Definition of Depreciation

An assessment of the impacts of climate change policies on depreciation (and, therefore, reasonable utility
rates) must first start with an understanding of depreciation and how it impacts utilities, customers, and investors. 
An overview of several depreciation concepts is presented in this section.  Once depreciation practices are 
determined, their impacts on a company’s operations and the ratemaking process can be identified and understood. 

There are several prominent definitions of depreciation used in both accounting and regulatory contexts. 
For example, the Federal Energy Regulatory Commission’s (“FERC”) gas Uniform System of Accounts, which the 
Commission has adopted, defines depreciation as: 

Depreciation, as applied to depreciable gas plant, means the loss in service value not restored by 
current maintenance, incurred in connection with the consumption or prospective retirement of gas 
plant in the course of service from causes which are known to be in current operation and against 
which the utility is not protected by insurance. Among the causes to be given consideration are 
wear and tear, decay, action of the elements, inadequacy, obsolescence, changes in the art, changes 
in demand and requirements of public authorities, and, in the case of natural gas companies, the 
exhaustion of natural resources. 41 

The Uniform System of Accounts further sets forth requirements for the method used for depreciation: 
Method. Utilities must use a method of depreciation that allocates in a systematic and rational 
manner the service value of depreciable property over the service life of the property.42 

The National Association of Regulatory Utility Commissioners (“NARUC”) uses essentially the same 
definition as the FERC: 

‘Depreciation,’ as applied to depreciable utility plant, means the loss in service value not restored 
by current maintenance, incurred in connection with the consumption or prospective retirement of 
utility plant in the course of service from causes which are known to be in current operation and 
against which the utility is not protected by insurance.  Among the causes to be given consideration 
are wear and tear, decay, action of the elements, inadequacy, obsolescence, changes in the art, 
changes in demand, and requirements of public authorities.43 

The U.S. Supreme Court has defined depreciation similarly: 
Broadly speaking, depreciation is the loss, not restored by current maintenance, which is due to all 
the factors causing the ultimate retirement of the property. These factors embrace wear and tear, 
decay, inadequacy and obsolescence. Annual depreciation is the loss which takes place in a year.44 

The American Institute for Certified Public Accountants defines depreciation as follows:  
Depreciation accounting is a system of accounting which aims to distribute cost or other basic value 
of tangible capital assets, less salvage (if any), over the estimated useful life of the unit (which may 

41 18 C.F.R § 201, Definition 12B.  The electric definition is similar, although does not include the clause related to exhaustion of natural resources. 
42 This requirement is explicit in the electric Uniform System of Accounts and was added in FERC Docket No. RM99-7-000, a rulemaking 
proceeding that resulted in FERC Order No. 618.  The same is not specifically stated in the gas Uniform System of Accounts but it there is no 
reason to doubt that the requirement of a systematic and rational allocation of capital costs would similarly apply to gas assets. 
43 See page 13 of NARUC’s Public Utility Depreciation Practices. 
44 Lindheimer v. Illinois Bell Telephone Company, 292 U.S. 151, 167 (1934).
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be a group of assets) in a systematic and rational manner. It is a process of allocation, not of 
valuation. Depreciation for the year is the portion of the total charge under such a system that is 
allocated to the year. Although the allocation may properly take into account occurrences during 
the year, it is not intended to be a measurement of the effect of all such occurrences.45  

Each definition incorporates similar important elements.  Depreciation is a process of allocating capital costs 
to accounting periods.  One purpose of this process of allocation is to match expenses to revenues for an enterprise. 
Given the importance of financial statements to investors, it follows that depreciation necessarily must be systematic 
and rational rather than arbitrary.  There are additional important considerations for regulated entities, specifically 
natural monopolies subject to price regulation.  Depreciation for regulated utilities is not merely an expense 
recorded to the income statement.  Depreciation is also a direct component of the revenue requirement and impacts 
utility revenues as well.  Additionally, it affects the rate base on which a utility earns a return as, more precisely, 
depreciation is a reduction to the rate base.  Finally, from a regulatory standpoint depreciation is understood to be 
the return of investor capital and, as a result, appropriate levels of depreciation are necessary to attract the capital 
needed to provide safe, reliable, and affordable utility service.   

4. Regulatory Considerations

As discussed previously, depreciation is the return of prudently invested capital.  The longstanding practice
of using the prudent investment standard for utility ratemaking means that there is an expectation that prudently 
invested capital will eventually be returned to investors and, since the assets being depreciated are already in rate 
base the prudency is not in dispute.  Accordingly, depreciation is a matter of timing of this recovery rather than a 
determination of whether costs should be included in the rate base at all.  Related is the concept of 
intergenerational equity, the principle that different generations of customers should pay their fair share of the 
costs of assets from which they receive service.  It is inequitable to have one generation pay a disproportionate 
share of these costs at the expense of another, and it is even more inequitable for one generation to pay for costs 
of assets that have been retired and no longer provide service.   

Traditionally, under typical utility operations, the service provided by a utility system tends to be relatively 
constant over the service life of the underlying assets.  For example, a pole supporting electric wires and other 
attachments provides similar energy the year installed as in the year before its retirement.  Accordingly, by far the 
predominant approach in the industry is to allocate costs in equal amounts to each period of the service life.  This 
method, the straight line method, is currently used in the vast majority of instances for utility depreciation.  The 
concept of intergenerational equity is, therefore, most commonly understood to mean an equal allocation of costs 
to each year of service.  However, as will be discussed in more detail in this report, there can be instances – and the 
FERC in its rulemaking has contemplated such instances in not strictly prescribing the straight-line method of 
depreciation46 – in which the assumptions that underly the straight line method do not apply and alternatives may 
be more equitable.    

In addition to intergenerational concerns, there are additional long-term depreciation impacts on both 
customer rates and earnings.  Accumulated depreciation, which is effectively a running total of depreciation that 
has occurred in the past, is a reduction to rate base.  As a result, while higher depreciation will have a short-term 
impact of increasing the revenue requirement in a given year, its longer-term impact will be to reduce rate base 
and, in turn, the return on rate base.  Additionally, higher accumulated depreciation results in lower future 
depreciation accruals because there is less remaining cost to recover.  As a result of these combined factors, in the 
long term – all else equal – higher annual depreciation expense actually results in lower customer rates and lower 
total utility earnings (because revenues are established with the objective that earnings will be equal to the product 

45 Accounting Research and Terminology Bulletin #1, AICPA, p.25. 
46FERC Docket No. RM99-7-000, Order No. 618, pp. 8-10.
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of the rate of return and the rate base, a lower rate base means lower earnings).  The converse is also true.  All else 
equal, lower annual depreciation expense will have a short-term effect of reducing the revenue requirement but 
over the long-term will result in a higher rate base and a higher return on rate base.  Thus, when considering the 
impact on customers due to depreciation, there are both short-term and long-term impacts to consider and often 
these impacts move in the opposite direction from one another. 

NARUC explains this concept well: 
The regulatory body prescribing depreciation rates is thus confronted with a decision which affects 
both short-run and long-run interests of the customer and the company.  If a commission prescribes 
rates which yield depreciation accruals that are too low, the revenue requirement in the short run 
may be lower.  But the requirements for income taxes and return may offset the apparent savings 
in depreciation expense, so service rates in the long run may be higher.  If depreciation rates are 
set so low that the revenue requirement fails to repay the capital invested in a group of property 
by the end of its service life, confiscation takes place or the unpaid cost remains in the rate base 
until amortized or expensed.  On the other hand, if the regulatory body establishes depreciation 
rates toward the upper end of the zone of reasonableness, rates for service will be higher in the 
short-run, but may be lower in the long-run.47 

As shown in the analyses included in this report, it is generally true that when comparing two depreciation 
approaches, the one with higher annual depreciation expense results in lower customer rates in the long run than 
the approach that results in lower annual depreciation expense in the short-term. 

5. Estimating Depreciation

a. Service Life

There are multiple aspects of depreciation that are estimated and determined in a depreciation study.  Each
has an impact on the resultant depreciation rates and accruals.  The first is the service life estimate for an asset or 
group of property. The electric Uniform System of Accounts defines service life as follows (the gas definition is 
substantially similar): 

Service life, means the time between the date gas plant is includible in gas plant in service, or 
electric plant leased to others, and the date of its retirement.48  

This definition does not specify that the retirement that concludes an asset’s service life must be due to any 
specific factor.  Further, it does not, for example, preclude factors such as obsolescence, requirements of public 
authorities or even management discretion.  It follows then that the method used for depreciation must result in 
the recovery of costs by the time of retirement and, since the Uniform System of Accounts enumerates several 
causes to be considered – including obsolescence and the requirements of public authorities – any of these causes 
can define or redefine the service life of a particular asset.  Thus, no matter the reason for retirement49, the 
depreciation rates established by a regulatory commission should, as a general matter, be designed such that capital 
costs are recovered before the assets cease to provide utility service. 

It is important to recognize that depreciation is based on forecasts of the future and actual lives and net 
salvage can only be known with certainty after assets reach the end of their service lives.  As a result, there have 
been instances in which assets have been retired earlier than was anticipated in the depreciation rates established 

47 NARUC Public Utility Depreciation Practices, pp. 23.  
48 Uniform System of Accounts, Definition 36. 
49 Certain exceptions may be made for extraordinary or unusual causes of retirement; however, the Uniform System of Definitions make clear 
that obsolescence due to factors such as the energy transition do not fall into the category of exceptions to this general rule
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over the life of such assets.  Recent examples include, for example, retirements of fossil electric generating stations 
and wholesale replacements of electric meters with newer metering technology.  However, the prudent investment 
theory of ratemaking has evolved to mean that investors generally expect that, even if depreciation rates undershoot 
the mark – if assets are retired before being fully depreciated – then a utility will, at a minimum, be afforded the 
opportunity for a return of the undepreciated capital costs.  Thus, there are numerous examples of utilities being 
provided the recovery of undepreciated capital costs in the event an asset or group of assets have retired early.50  
Also, while not universal, in many instances, utilities have also been provided an opportunity to earn a return on 
these costs until fully recovered.   

With these concepts in mind, it is important to further consider which factors can reasonably result in the 
conclusion of an assets service life.  The “useful life” or “service life” is not merely the attainable life from a physical 
standpoint, which is a common misconception.  Rather, the conclusion of the service life of an asset results from its 
retirement, which may occur due to any number of – or combination of – factors.  If an asset is placed in service in 
1980 and retires in 2020, its service life is 40 years no matter whether the retirement is due to decay, damage, the 
need for additional capacity, obsolescence, or due to the actions of public authorities such as environmental 
regulations or requirements that result in retirement. 

That the service life is not merely defined by an asset’s physical life is clear from the Uniform System of 
Accounts’ definition of depreciation, which states that “[a]mong the causes to be given consideration are wear and 
tear, decay, action of the elements, inadequacy, obsolescence, changes in the art, changes in demand and 
requirements of public authorities.”51   NARUC explains further that factors such as obsolescence, technological 
change and changes in demand should be considered: 

Obsolescence may bring about retirements by rendering plant uneconomical, inefficient, or otherwise unfit 
for service because of improvements in technology or because of changes in function.  Equipment 
manufacturers may contribute to obsolescence by discontinuing production of replacement parts or de-
emphasizing maintenance, software or other kinds of support for older equipment. 

Technological advances have increased the frequency in which obsolescence causes the retirement of utility 
plant.  Computers, the electronic chip, remote controlled operation and supervision of power distribution 
stations and natural gas regulating equipment, remote meter reading, fiber optic cable, as well as interest 
in nonutility power production and demand-side management are technological developments that have 
impacted utility operations. 

Changes in demand reflect changing customer preferences requiring the replacement of plant which no 
longer permits the utility to fulfill its obligation to provide service.  An example is the replacement of electric 
kilowatt hour meters with meters that also record usage by time of day. 52

Thus, the combined definitions, instructions and guidance from these sources explain that depreciation 
should be designed to recover the costs of an asset in a systematic and rational manner by the time the asset is 
removed from service, regardless of the reason the asset is retired.  It follows, therefore, that the impacts of the 
energy transition must be considered when establishing service lives for gas assets. 

Service lives for groups of property are estimated using survivor curves, which describe the dispersion of lives 
within the property group.  For example, if the property group (or account) for gas mains has an average service life 

50 For example, the DPU has allowed the recovery of retired electric meters and stranded costs for electric generation due to electric industry 
restructuring. 
51 Uniform System of Accounts, Definition 36. 
52 NARUC Public Utility Depreciation Practices, pp. 127-128.
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of 60 years, the lives of each individual main will not all be 60 years.  Instead, there will be a range of lives with an 
overall average that equals 60 years.  The most commonly used type of survivor curve are the Iowa curves, which 
were developed at Iowa State University in the early part of the 20th century.  The Iowa curves are used almost 
universally in the utility industry and have been used in Washington for many years. 
 
In circumstances with significant obsolescence, due to technology policy, market forces or other factors, Iowa curves 
can be adjusted to incorporate future expectations related to these forces of retirements.  A technique called Life 
Cycle Analysis combines Iowa curves that model normal retirements (resulting from a variety of causes) with 
incremental obsolescence and can be used to develop forecasted remaining lives, probable lives and other factors.   
 

 
b. Net Salvage 

The second aspect is the net salvage estimates for an asset or a group of property.   Net salvage is the cost 
to retire an asset, as well as any residual value of the asset, at the end of its service life.  The Uniform System of 
Accounts defines net salvage as follows: 

Net salvage value means the salvage value of property retired less the cost of removal.”53   
  
Net salvage is described as “positive net salvage” if the gross salvage value exceeds removal costs and 

described as “negative net salvage” (i.e., a net cost) if removal costs exceed the gross salvage value.  It is common 
in utility operation for the cost of removal (also referred to as “cost of retirement”) to exceed any gross salvage 
value at the end of an asset’s life.  Thus, net salvage is often a negative amount. 
 

The Uniform System of Accounts requires that the service value of an asset be allocated in a systematic and 
rational manner over the asset’s service life.  Service value is defined “the difference between original cost and net 
salvage value of electric plant.”54  Accordingly, the expected net salvage should be included in depreciation in 
addition to the original cost of an asset.  The inclusion of net salvage matches the full cost of an asset (including net 
salvage) with its use and, from an equity standpoint, results in customers paying for the full cost of assets from 
which they receive service.  This concept is described by NARUC: 

 
Under presently accepted concepts, the amount of depreciation to be accrued over the life of an asset is its 
original cost less net salvage.  Net salvage is the difference between the gross salvage that will be realized 
when the asset is disposed of and the cost of retiring it.  Positive net salvage occurs when gross salvage 
exceeds cost of retirement, and negative net salvage occurs when cost of retirement exceeds gross salvage.  
Net salvage is expressed as a percentage of plant retired by dividing the dollars of net salvage by the dollars 
of original cost of plant retired.  The goal of accounting for net salvage is to allocate the net cost of an asset 
to accounting periods, making due allowance for the net salvage, positive or negative, that will be obtained 
when the asset is retired.  This concept carries with it the premise that property ownership includes the 
responsibility for the property’s ultimate abandonment or removal.  Hence, if current users benefit from its 
use, they should pay their pro rata share of the costs involved in the abandonment or removal of the 
property and also receive their pro rata share of the benefits of the proceeds realized.55   
  
“Pro rata” in the passage above means proportional or equal shares.  Thus, by far the predominant approach 

in the industry for net salvage is to use the straight line method to allocate net salvage costs to each year of service, 

 
53 Uniform System of Accounts, definition 19. 
54 Uniform System of Accounts, definition 37. 
55 Public Utility Depreciation Practices, NARUC, 1996, p. 18. 

Exh. NWA-4r 
35 of 116



35 

which is also used for the original cost of assets.  This approach is used in the vast majority of regulatory 
commissions, including Washington.  There are a handful of jurisdictions that either recover net salvage costs when 
(or after) they are incurred or use a deferred method of the recovery of net salvage.  However, as net salvage costs 
have increased over time both of these alternative methods have caused issues for several utilities, including 
significant increases in depreciation when recorded costs increase or negative accumulated depreciation balances 
for net salvage. 

For gas assets, most net salvage recorded historically has been related to replacement activity (such as, for 
example, when a section of gas main is retired and replaced with a new main).  The historical data used to estimate 
future net salvage is primarily comprised of these types of replacement activity and, as a result, PSE’s current 
depreciation rates incorporate and expectation that future retirements will occur under similar circumstances (and 
at similar costs). 

However, the energy transition may change the composition of future retirement activity.  Assets retired 
due to electrification will be decommissioned rather than replaced by new assets.  These costs are likely to be higher 
on a per-unit basis than replacement cost activity, both because there could be additional removal requirements 
but also because for replacement projects many common costs (such as permitting requirements, traffic control and 
other job tasks) are shared between the new and replaced assets, with most of these costs assigned to the new 
asset.  For decommissioning projects, all project costs will be cost of removal, leading to a higher per-unit cost to 
decommission when compared to replacement. 

This is conceptually similar to net salvage for electric generating facilities, which experience interim net 
salvage, which is for assets retired (often replaced) prior to the final retirement of the facility, and terminal net 
salvage (primarily decommissioning costs) that occur at the end of the life of the facility.  For these types of facilities, 
the net salvage estimates used to calculate depreciation incorporate both interim and terminal net salvage.  A 
weighted net salvage, the weighted average of interim and terminal net salvage, can be calculated by applying the 
interim net salvage percent to the portion of plant expected to retire as interim retirements and the terminal net 
salvage percent to the portion expected to retire as terminal retirements. 

The same approach was used in the analyses in this report, with PSE’s current net salvage estimate used as 
the interim net salvage percentage and a terminal net salvage percentage (representing decommissioning) that is 
based on the forecasted dismantlement of mains and services.  This terminal cost incorporates the fact that, as 
discussed above, costs will not be shared with a replacement asset.  The interim and final net salvage percentages 
were applied to portion of plant expected to be decommissioned and the portion retired as interim retirements for 
each business scenario to develop a weighted net salvage percentage to calculate depreciation. 

c. Depreciation Methods, Procedures and Techniques

The third aspect is the method of depreciation used to calculate depreciation.  The previous sections
describe depreciation in general as well as the process for estimating service lives and net salvage.  In addition to 
the determination of these depreciation parameters, a depreciation system must be defined in order to calculate 
depreciation rates and expense.  A depreciation system is generally defined by a concept, a method, a procedure 
and technique.  This report has previously discussed that depreciation, from both an accounting and ratemaking 
standpoint, is based on a cost allocation concept (rather than, for example, a valuation concept).  With the concept 
established, a depreciation system can then be defined with the selection of the appropriate method, procedure 
and technique. 

1) Straight Line, Accelerated and Deferred Methods
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The term depreciation method refers to the method by which costs are allocated to each period for which 
an asset renders service.  There are three general categories of depreciation methods: straight line, deferred (also 
referred to as “decelerated”) and accelerated.  For the straight line method, costs are allocated ratably, or in equal 
amounts, to each period that the asset is in service.  For a deferred method, fewer costs are allocated to earlier 
periods and more to later periods.  For an accelerated method, more is allocated to early periods than to later 
periods.  As with the cost allocation concept discussed previously, the straight line method is currently used almost 
universally for accounting and ratemaking and is supported by depreciation textbooks and precedent in most 
regulatory jurisdictions.   
 
The use of the straight line method also requires a determination of the units of measure used to allocate costs.  In 
most circumstances, costs are allocated to fixed accounting periods (i.e., an accounting year).  Thus, the unit of 
measure is most commonly based on time and the straight line method is typically used to allocate equal amounts 
of the costs of an asset to each accounting year.  
 
Depreciation is normally allocated in units of time (i.e., a year).  However, depreciation can also be allocated in 
proportion to production or consumption.  The Units of Production method, discussed further below, allocates cost 
in proportion to usage.  Depending on the consumption pattern, the Units of Production method can be accelerated 
or decelerated, and is equivalent to straight line depreciation with constant demand. 
 

2) Average Service Life and Equal Life Group Procedures 
 

A depreciation procedure, or “grouping procedure,” describes the manner in which a group of assets is 
organized to calculate depreciation.  Utilities typically have a large number of assets, and therefore group similar 
assets into property groups (as opposed to depreciating each unit individually).  There are different procedures that 
can be used to calculate depreciation for a group of property.  Under the average service life – broad group (“ASL-
BG” or “ASL” which may also be referred to as the “average service life,” “broad group,” “average life group” or 
“ALG”) procedure, a group of similar assets, such as poles, is organized as a single group and depreciated over the 
average service life or average remaining life of the group.   
 

For the equal life group (“ELG” or “unit summation”) procedure, the estimated survivor curve is used to 
subdivide a group of assets into smaller groups based that have the same service life.  Depreciation is then calculated 
separately for each of these “equal life groups” and the resultant depreciation for each equal life group is summed 
to develop the total depreciation for the property group.  For this reason, the equal life group procedure is also 
referred to as the unit summation procedure.  This procedure recognizes the reality of dispersion and that some 
assets will have shorter lives and some longer lives than the average service life.  By allocating costs over each 
expected equal life group, costs are more precisely matched with the service lives of each asset within the group.  
Due to the specific calculations required, this approach is the most computationally complex of the three primary 
grouping procedures.  It has been used in several jurisdictions in the U.S. and many in Canada.  As will be discussed 
later, this procedure was approved by the Federal Communications Commission (“FCC”) in part due to the need to 
properly incorporate technological change into depreciation. 
 

Each of the procedures discussed in this section are recognized and accepted in regulatory jurisdictions in 
the U.S.  However, the ASL-BG procedure is the most common and is currently used in Washington. 
 

3) Depreciation Technique 
 

The term technique refers to the manner by which depreciation is calculated to ensure that the full service 
value of an asset is recovered through depreciation expense.  Under the whole life technique, depreciation expense 
is simply calculated based on the “whole life” of an asset or group of assets.  That is, an asset with a 10-year life and 
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no net salvage would have a 10 percent (or 1/10) depreciation rate.  Because depreciation estimates are often 
modified in subsequent depreciation studies and because actual experience does not perfectly match estimated 
survivor curves and net salvage, the whole life technique often requires an adjustment to address any differences 
between book accumulated depreciation and the theoretical reserve.  The theoretical reserve, perhaps more 
appropriately referred to as the calculated accrued depreciation (or “CAD”) is an estimate of what accumulated 
depreciation would be based on current service life and net salvage estimates, had the current estimates always 
been in place and had experience perfectly matched these estimates.  When using the whole life technique, an 
adjustment (often through an amortization) that brings the book accumulated depreciation in line with the 
theoretical reserve is typically needed to ensure full recovery and that assets are not over- or under-depreciated 
when retired.  In the analysis in this report, the CCHP scenario would result in a significant negative theoretical 
reserve imbalance using the Current Depreciation approach.  The HHP scenario would also result in a negative 
theoretical reserve imbalance.   

In contrast to the whole life technique, the remaining life technique allocates the remaining undepreciated 
service value of an asset or group of assets over the estimated remaining life of the asset or group of assets.  The 
remaining life technique therefore incorporates a self-correcting mechanism that will adjust depreciation expense 
for any over- or under-recoveries that have occurred in the past.  The remaining life technique ensures that the full 
service value of the Company’s assets are recovered through depreciation expense – no more, no less.  In part due 
to this reason, the remaining life technique is most commonly used for utility depreciation and has been used in 
Washington for many years. 

4) Units of Production Method

There are circumstances in which allocating an equal amount of costs to each year of service may not
provide the most equitable capital recovery.56  For example, a natural gas production field may produce a limited 
amount of gas in the early years as the field is developed.  Production then accelerates to full production and 
eventually slows as the supply is exhausted.  In these types of circumstances, the Units of Production method, 
which allocates capital costs equally to each unit of production rather than in equal amounts to each year, may be 
appropriate.  The same concept can apply if consumption, rather than production, were to vary significantly over 
the life of an asset.   Thus, when the Units of Production method is used, depreciation accruals may vary over an 
asset’s life based on the production or consumption that occurs each year. Thus, for the example of a natural gas 
production field, depreciation would initially be lower, would rise as production increases and then would slow as 
production eventually declines.  In certain circumstances, this approach provides a better match of depreciation 
expense to revenues and, similarly, may be more equitable if production or consumption are expected to vary over 
the lives of an asset or assets. 

The Units of Production method is similar to the straight line method, only that costs are allocated equally 
in proportion to production rather than in equal amounts each year.  Indeed, the straight line method based on 
time is mathematically equivalent to the Units of Production method if production were equal in each year of service. 
The Units of Production method has been used for gas and oil production facilities, for certain railroad assets, mining 
industry assets, and, as will be discussed later in this report, has been proposed by at least one utility to address the 
impact of climate legislation on the natural gas industry. 

56 NARUC, Public Utilities Depreciation Practices, 1996, pp. 18. 
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I. HISTORICAL AND CONTEMPORARY DEPRECIATION AND REGULATORY APPROACHES TO
POLICY AND TECHNOLOGY CHANGE

The issues of the energy transition and capital recovery are not unique to Washington, as several other U.S.
and Canadian regulatory jurisdictions have similar state, provincial or federal GHG goals.  Additionally, it is not the 
first time that regulatory commissions have had to address issues of transformational change in regulated industries. 
There are several historical examples from the electric, gas, and telecommunications industries that provide valuable 
lessons.  Various approaches have been used to address issues such as transition costs and to balance the interests 
of ratepayers and shareholders.  Importantly, there are both similarities and differences between historical examples 
and current circumstances, particularly with how the energy transition could impact Washington’s gas utilities.  In 
many historical instances, portions of vertically integrated systems or specific accounts have been affected but the 
greater system, and customer base, remained largely intact.  The approaches used to address these capital recovery 
issues may not be as effective or equitable as for circumstances in which an entire utility system will be affected and 
perhaps made obsolete by transformative change. 

With these concepts in mind, the following sections present historical and contemporary examples.  We 
also present a discussion comparing and contrasting similarities with the current circumstances related to the energy 
transition in Washington. 

6. Transition Costs in Other Jurisdictions

Washington is among several U.S. regulatory jurisdictions that have legislation establishing GHG emissions
reductions of at least 90% (or a net zero equivalent) by 2045 or 2050.  The map below provides a summary of current 
legislation or executive targets.  At the time of this writing, the states listed in blue have targets similar to those in 
Washington.   

HB 1589 

R. 20-01-007

20-G-0131 DPU 20-80 
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States have also initiated gas planning or other dockets to address similar issues to CETA and the CCA.  

Additionally, utilities have made depreciation proposals to begin to address these challenges, although not all have 
been accepted by utility commissions to date.  These include: 
 

• Colorado has allowed the use of ELG for gas utilities as an initial step to address capital recovery in the 
context of the energy transition.  Additionally, the Colorado PSC directed Public Service Company of 
Colorado to transfer a portion of the depreciation expense related to net salvage into a decommissioning 
fund for gas assets.  The PSC also allowed the utility to increase depreciation to offset the reduction in cash 
flow resulting from the contributions to this fund.  

• California initiated R. 20-01-007 to consider long-term gas planning as well as ratemaking and cost impacts 
of the state’s decarbonization goals.  The proceeding is ongoing and decisions on capital recovery are not 
expected in the near-term.  Additionally, in A. 21-06-021, Pacific Gas & Electric proposed to use the Units 
of Production method for gas distribution assets and, additionally, proposed to shorten service lives of 
assets such as gas services to address the impacts of the energy transition.  While the California PUC found 
that PG&E’s arguments for UoP “had merit” it deferred decision to Docket R. 20-01-007.  However, the PUC 
did adopt shorter service lives for gas services due to the energy transition. 

• New York initiated Case 20-G-0131, a similar gas planning proceeding.  In 2022, at the NY PSC’s direction, 
the major gas LDC’s in New York filed depreciation studies assessing the long-term impact of cost recovery 
under different gas business scenarios.  Subsequent to these studies, the NY PSC directed utilities to file 
long-term gas plans.  To date, no decisions have been made on depreciation or other regulatory approaches 
in this docket.  NY utilities have proposed changes to depreciation, including Recover All by 2050, Shorter 
Lives and the Equal Life Groups (“ELG”) procedure in individual rate cases.  As of the date of this report, 
these proposals have been opposed by NY PSC staff, who has recommended they be addressed in Case 20-
G-0131, and have not been adopted in rate cases. 

• Massachusetts initiated D.P.U. 20-80, an investigation into the role of gas local distribution companies in 
achieving the Commonwealth’s 2050 climate goals. In its December 6, 2023 Order 20-80-B, the Department 
established a new regulatory framework to guide a managed transition away from the gas distribution 
system, required the LDCs to consider non-gas pipeline alternatives (including electrification and networked 
geothermal) before investing in new gas infrastructure, and limited cost recovery for gas expansion absent 
such consideration. The Department also directed each LDC to file periodic Climate Compliance Plans and 
to conduct a comprehensive review of the potential magnitude of stranded investments, including an 
assessment of accelerated depreciation proposals and alternative approaches to mitigate stranded asset 
risk.  The Climate Compliance Plans and depreciation study assessing the long-term impacts of depreciation 
and other ratemaking approaches was filed in Dockets DPU 25-40 through 25-45 in April 2025. 

 
7. Historical Examples 

There are several examples of significant regulatory, economic or technological change that have occurred 
in the utility industry.  While aspects of these examples may have some application to today’s energy transition, 
there are also key differences.  These examples are presented in chronological order. 
 

a. Manufactured Gas Plant 

The gas industry has a long history in the United States, beginning before the Civil War.  For close to a 
century, the source of gas supply was not natural gas but gas manufactured from coal or other sources.  Utilities, 
particularly in the northeastern United States, had major manufactured gas facilities that produced gas to be used 
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in their networks of pipes that provided gas to customers for lighting, heat and other uses.  Indeed, remnants of 
these production facilities still remain and have often been repurposed by utilities for other uses, such as operations 
centers, measuring and regulating facilities, and gas storage facilities.   

Following the Second World War, the combination of the development of natural gas production facilities 
as well as the construction of interstate pipeline networks (several originally constructed as oil pipelines to meet the 
energy needs for the war) meant that natural gas could be delivered to customers for a lower cost than 
manufactured gas.  In many instances, this eventually meant that manufactured gas facilities were no longer needed 
and were retired.  In other words, manufactured gas plants were often rendered obsolete by new, improved 
technologies.  Commissions, therefore, had to address stranded costs of facilities that were no longer used and 
useful. 

In many instances, the ratemaking approaches in use at the time in the 1940s and 1950s were different and, 
potentially, not as well established as the prudent investment standard is today.  Indeed, this is perhaps best 
summarized in one of the notable court cases from this time period, Washington Gas Light Company v. Baker.  In 
that decision, The D.C. Circuit discussed both the fair value standard, which in the Court’s view was more common 
at the time, and the prudent investment standard.  The Court found the following in regard to the prudent 
investment standard: 

If a unit of property resulting from prudent investment becomes obsolete before it has been 
recovered in full by the investor (either through annual depreciation charges or through returns 
sufficient to compensate for such inadequacy), it is not necessarily erroneous as a matter of law for 
the Commission to include it in the rate base until such recovery has occurred.  Such a course may 
be necessary in order to assure efficiency and progress in the art and the continued attraction of 
capital to the enterprise.”57 

There are several differences between the transition from manufactured gas to natural gas and the current 
energy transition.  First, while the source of supply of gas became obsolete, most of the gas network – mains, 
services, etc. – remained used and useful.  Further, customer demand did not decline and actually grew significantly 
over the subsequent decades.  With regard to the energy transition, there is the potential for a large portion of gas 
systems to become obsolete and for customer demand to decline significantly, which causes different challenges 
than the transition from manufactured gas to natural gas.  Additionally, in many cases in the 1940s and 1950s, gas 
utilities had already retired manufactured gas facilities (or such retirements were imminent) and so there was limited 
time to recover costs over their service lives and the extent of those facilities was a known and measurable amount 
at the time of their obsolescence.  

There have been also been additional cost recovery concerns related to these facilities.  Manufactured gas 
facilities have required extensive environmental remediation that have required further adjudication to develop 
appropriate cost recovery. 

b. Telecommunications

The telecommunications industry historically fell under cost of service ratemaking and, indeed, some landmark 
court cases, such as Lindheimer v. Bell Telephone, emanated from telecommunications rate cases.  The 
telecommunications industry underwent several significant changes beginning with major technological changes in 

57 88 U.S. App. D.C. 115 at P. 10. 
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the 1970s and continuing through the eventual deregulation of the industry with the Telecommunications Act of 
1996.   

Several approaches were developed to address these transformational changes in the telecommunications 
industry.  In 1980, the Federal Communications Commission (“FCC”) amended its Uniform System of Accounts to 
allow Equal Life Group (“ELG”) depreciation.58  Many types of telecommunications assets were made obsolete by 
newer technologies and historical service life estimates were in many cases too long.  The ELG procedure helped to 
address this issue.  Additional techniques were developed to model the impact of obsolescence on service lives.  
These included technology forecasting and technological substitution techniques such as the Fisher-Pry model and 
approaches to combine different causes of retirements to develop survivor curves that incorporate the impact of 
obsolescence.59 

There are both similarities and differences between the transformative changes in the telecommunications industry 
and those facing the electric and gas industries resulting from the energy transition.  Each industry has or may face 
significant technological change, resulting in shorter service lives than had occurred historically.  The 
telecommunications industry today is significantly different from forty years ago.  Services, such as telephone, 
broadcast and eventually broadband converged and competition developed not only between legacy telephone 
companies but also between telephone and cable providers and, eventually, wireless providers.  However, while the 
industry is significantly different from the industry of the 1970s and 1980s, the overall pool of customers has grown.  
While customers may use cellular telephones instead of landlines and may watch television through streaming 
services provided via broadband infrastructure, customers still use the telecommunications industry to provide these 
services and, indeed, they are more integral to modern life than was the case forty years ago.  In contrast, potential 
pathways for the energy transition could significantly shrink the number of gas customers and, as a result, reduce 
the overall size of the industry.  This poses a different set of problems that may not have the same solutions, although 
it is possible that in the future sectors of the energy industry converge just like occurred in the telecommunications 
industry.  Customers may have energy providers rather than standalone electric and gas companies that, for 
example, provide electric space heating as the primary energy source but also provide gas (perhaps renewable or 
hydrogen gas) as a backup fuel for the coldest days of the year. 

c. Electric Industry Restructuring 

One of the most significant changes to the electric industry over the past half century was industry restructuring 
that occurred in the 1990s in states in the mid-Atlantic, Northeast, California, Texas, and parts of the Midwest.  Prior 
to restructuring, power generation, transmission, and distribution were all typically provided by a vertically 
integrated electric utility – as is still the case in many states in the country.  In the 1990s, several states  transitioned 
to competitive markets for electric generation.  Additionally, electric systems in neighboring states became more 
integrated and regional transmission operators became more involved in managing both the operations of and 
access to the grid.   

Competition for electric generation resulted in the potential for stranded costs.  Generating facilities constructed to 
meet the needs of a vertically integrated monopoly system, which were prudent under a regulated regime in order 
to, for example, meet peak demand, would not necessarily be viable in competitive markets.  Similarly, utilities may 
have also had Purchase Power Agreements (“PPAs”) that were no longer economical in a competitive market.  Thus, 
while transmission and distribution systems remained subject to natural monopoly price regulation, the transition 

 
58 See page 9 of NARUC’s Public Utility Depreciation Practices, 1996, which cites the FCC’s Order for Docket No. 20188. 
59 See, for example, Technology Life-Cycles and Technological Obsolescence by Stephen L. Barreca for a discussion on these techniques. 
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to deregulated markets for generation meant that Commissions had to address equitable approaches to stranded 
costs.  

There are important differences between electric industry restructuring and the current issues related to the energy 
transition, particularly as they relate to the gas industry.  For electric industry restructuring, while competitive 
pressures would result in potential stranded costs for electric generation, electric customers would remain 
customers for electric distribution and generation.  Thus, mechanisms to address stranded costs could be applied 
to distribution customers of the incumbent generators (which were generally the same legacy utilities).  For the 
energy transition, it is possible that current gas customers will leave the system to become electric customers for 
the same energy needs (space and water heating, etc.).  While in some instances the same utility may provide both 
electric and gas service, this is by no means universal, which poses challenges to certain rate mechanisms.   

In addition to approaches to specifically address stranded costs, in some instances regulatory jurisdictions 
modified depreciation approaches to mitigate rate increases in the short-term.  For some jurisdictions the recovery 
of stranded costs was also combined with rate caps (i.e., customer rates were held constant for several years).  In 
several mid-Atlantic states (Delaware, New Jersey, Maryland and the District of Columbia), this was accomplished 
either implicitly or explicitly through reductions in depreciation expense by changing the method for the recovery 
of net salvage.  These approaches deferred the recovery of net salvage until after assets were retired rather than 
over their service lives.  While these approaches produced short-term reductions to the revenue requirement, in the 
long-term they have both increased customer rates (due to a higher rate base) and have resulted in significant 
under-recovery of net salvage.  Today, these states are also undergoing an energy transition, which is more 
challenging due to the past under-recovery of costs.   

d. Retirements of Fossil Generation and Legacy Electric Meters

More recently, many states that did not restructure (i.e., for which utilities are still vertically integrated and
electric generation is in rate base) have faced the issue of fossil generating plants retiring prior to being fully 
recovered through depreciation.  This has been particularly true for coal-fired generation and there have been 
numerous examples of such facilities becoming obsolete and being retired prior to being fully recovered.  As 
discussed previously, it is a common practice in the industry that assets that have been retired earlier than expected 
have been afforded, at a minimum, a return of the undepreciated costs over some specified period of time.  In 
examples in which the determination to retire has been made early enough so as there is remaining time to recover 
costs over the remaining life, utilities have often been able to recover costs over a period that approximated the 
remaining life or, alternatively, over a somewhat longer period to reduce the annual rate impact.   

Various approaches have been used by different jurisdictions to address this, including increasing 
depreciation to align with the actual life spans of the facilities, regulatory asset treatment and securitization.  In 
addition to the experience with Colstrip in Washington, other examples include the recovery of costs over the shorter 
remaining life of the Reid Gardner and Navajo plant in Nevada,60 securitization of the costs of the retired San Juan 
Generation Station in New Mexico. 

Another similar circumstance has been the replacement of legacy electric meters with Advanced Metering 
Infrastructure (“AMI”) meters.  In these instances, newer technologies displaced existing metering assets.  These 
costs have typically been recovered either over the remaining life of legacy meters, the period over which a meter 

60 Order in Nevada Docket 17-06003. 
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replacement would occur, or through a regulatory asset over a fixed period of time.  For example, in the most recent 
depreciation studies for Massachusetts Electric Company and NSTAR Electric, the recovery of legacy electric meters 
was established to recover costs through 2028.  

Similar to some of the previous examples, there are important differences between these situations and the 
energy transition.  While specific assets or groups of assets were retired earlier than originally expected, the overall 
electric systems and customer bases remained largely intact.  Thus, the considerations of how to equitably recover 
costs were largely related to balancing the interests of current and future ratepayers – there was not the additional 
complexity of a potentially shrinking customer base and the question of which overall group of customers should 
pay for stranded costs. 

VI. BUSINESS SCENARIOS AND DEPRECIATION APPROACHES

J. INTRODUCTION

Based on our review and consideration of the approaches set forth in Part IV, this report analyzes the
impacts of depreciation approaches.  The analyses are based on three business scenarios, each incorporating 
different assumptions about the future state of the gas industry.  These business scenarios are described in more 
detail in Part V.B below.  We first describe the inputs for each business scenario and provide the resulting financial 
modeling under a Current Depreciation approach, which both provides the impacts of each business scenario on 
capital revenue requirements and customer bills.  The impacts of depreciation approaches are provided in Part V.C.   

K. BUSINESS SCENARIOS

8. Description of Business Scenarios

The first step in the analysis was to develop Business Scenarios with input from Puget Sound Energy.

The Business Scenarios analyzed in this report are based on three primary inputs that significantly affect
the results.  These inputs are the set of assumptions about the future state of the gas business that define each 
scenario.  In the assessment of these scenarios, the future of the gas business is guided by assumptions about the 
following three primary inputs that vary across the three business scenarios:  

1. The number of gas customers over time
2. The consumption of the service (i.e., gas delivery) over time, as measured by gas throughput.
3. Capital expenditures over time

Each of these inputs were developed by year for the period 2025 through 2050.  Based on our analyses for 
both this report and prior studies, these are the three primary inputs that will most significantly impact gas customer 
bills, transition costs, and the short- and long-term impacts of depreciation and other regulatory approaches. 

The assumptions and methods used to project these business assumptions are described in more detail in 
Appendix 1 to this report.  The purpose of the scenarios described below is to develop high-level estimates of 
potential future pathways to decarbonization in order to develop high-level estimates of potential transition costs, 
as well as to perform sensitivity analyses of depreciation and other regulatory approaches to address these costs. 
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The business scenarios should not be considered forecasts of future gas demand, customer counts and capital 
expenditures, nor should the inclusion of any scenario or approach be considered an endorsement of a particular 
pathway or approach.  Instead, the results of these analyses are provided to compare the relative impacts of each 
scenario on utilities, customers and other stakeholders.  

The business scenarios modeled in our analysis incorporate projections of the three primary business 
assumptions described above.  Differences between the scenarios result from differences in these three 
assumptions, as well as other variables that are functions of these business assumptions.  Plant in service, 
accumulated depreciation, customer count and throughput amounts, based on year-end 2024 data, and the current 
service life, net salvage and rate of return most recently adopted by the WUTC, were used as starting inputs for the 
analyses.  Future balances for these data were based on projections of the primary business assumptions (customer 
count, throughput and capital expenditures) for each of the years 2025 through 2050. 

The projections of customer counts and energy throughput for each scenario are based on prior analysis 
performed in Puget Sound Energy’s 2023 Decarbonization Study and in their F25 Final Gas Load Forecast. The three 
business scenarios modeled are as follows and align with the Reference, Hybrid Heat Pump, and Cold Climate Heat 
Pump pathways outlined in the 2023 Decarbonization Study. 

• Reference Scenario.   The reference scenario, which reflects PSE’s F25 Final Load Forecast, assumes
no significant change in gas business assumptions and, in particular, assumes no decline in gas
throughput or customers. This scenario is analyzed as a control output to illustrate the results of
modeling for conditions that would persist absent additional policies and measures to achieve
climate goals. The scenario effectively assumes the status quo of the recent past continues into the
future.

• Hybrid Heat Pump Scenario (“HHP”). This 2023 Decarbonization Study scenario anticipates that,
starting in 2024, new gas furnaces convert to hybrid heat pumps, reaching full adoption by 2045.
Existing gas furnaces also transition to hybrids over time. Water heaters and dryers convert to
electric, achieving 100% and 75% adoption by 2050, while 29% of cooking equipment switches to
electric. Commercial and industrial sectors electrify water heating and cooking, with industrial loads
reaching 30% electrification by 2050. This scenario blends electrification with continued gas use for
backup, balancing reliability and emissions reduction.

• Full Electrification with Cold Climate Heat Pumps (“CCHP”). This 2023 Decarbonization scenario
anticipates that, starting in 2024, all new and existing gas furnaces convert to cold climate heat
pumps, reaching full adoption by 2045. Water heaters and dryers transition to electric, with 100%
and 75% adoption by 2050, and 29% of cooking equipment converts. Commercial and industrial
sectors electrify water heating and cooking, with industrial loads reaching 30% electrification by
2050. This scenario emphasizes deep decarbonization through widespread heat pump deployment
and updated demand-side resources.

In the graphs throughout this report, the Hybrid Heat Pump Scenario is shown in green (both as lines in 
the graphs and in borders of graphs depicting the HHP scenario) and the Full Electrification with Cold Climate 
Heat Pump Scenario is shown in blue. 

Capital expenditures included in the analysis were based on estimates provided in the Company’s 2023 
Decarbonization Study.  These include capital additions, cost of removal associated with replacement activity and 
cost of removal associated with decommissioning.  Cost of removal for replacement activity is based on the 
composite estimated net salvage percentages for the assets studied.  For reasons discussed previously in this report, 
the cost of removal associated with decommissioning will be different on a per-unit basis than historical cost of 
removal, which is primarily related to infrastructure replacement projects.  The projections developed in this report 
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are based on engineering unit cost estimates for decommissioning (dollars per foot of main and dollars per service), 
rather than a percentage escalation over historical cost of removal. Specifically, we assume decommissioning costs 
of $200 per linear foot of main and $5,000 per service. 

9. Business Scenario Inputs and Projections

The projected business assumptions for each business scenario are shown in Figure 13, Figure 14 and Figure
15 below.  The amounts shown in these graphs provide the impacts of each scenario and depreciation approach. 

Figure 131. Customer Count by Business Scenario, 2025-2050 
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Figure 14. Throughput by Business Scenario, 2025-2050 

Figure 15. Capital Expenditures by Business Scenario, 2025-2050 

As the figures show, each scenario incorporates different projections of customers, throughput and capital 
expenditures.  These business assumptions were used to develop the other outputs presented in this report. 
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Customer counts and throughput were also projected in these scenarios by Residential and Commercial-
Industrial (“C&I”) customer classes.  These are shown in Figures 16 through 19 below.  The differences between the 
two scenarios result primarily from different technologies and pace of adoption for residential space heating. 

Figure 16. Residential Customer Count by Business Scenario, 2025-2050 
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Figure 17. Commercial & Industrial Customer Count by Business Scenario, 2025-2050 

Figure 18. Residential Throughput by Business Scenario, 2025-2050 
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Figure 19. Commercial & Industrial Throughput by Business Scenario, 2025-2050 

Both the HHP and CCHP scenarios project declining throughput, although the demand per residential customer 
declines faster for the HHP scenario than the CCHP scenario due to different timing of new technology deployment 
for residential customers. 
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Figure 20. Residential Throughput per Customer by Business Scenario, 2025-2050 

Figure 21. Commercial & Industrial Throughput per Customer by Business Scenario, 2025-2050 
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10. Projections of Depreciation Expense, Capital Rate Base and Capital Revenue Requirement

The inputs developed in the previous section were used in the Capital Revenue Projection Model to develop
future cost information, including plant in service, depreciation, rate base and the revenue requirement for each 
business scenario.  Additional technical details of this model and how these calculations were performed are 
provided in Appendix 1. 

These projections are dependent on the depreciation approach used.  To provide an indication of the long-
term impact of each business scenario, the resultant depreciation expense and return on net plant in service were 
first calculated for each year 2025 through 2050 based on the Current Depreciation approach.  The Current 
Depreciation approach is a depreciation approach which can be used with any business scenario.  For the reference 
case, the Current Depreciation approach projects capital revenue requirements under current operating conditions 
and depreciation practices.  For the Hybrid Heat Pump and Cold Climate Heat Pump scenarios, the Current 
Depreciation Approach provides the capital revenue requirement impacts that will occur if there is no change to 
depreciation or capital recovery approach.  This provides a baseline revenue and bill impact for each business 
scenario, to which different depreciation approaches and alternative regulatory cost recovery approaches can be 
compared in Parts III.C and III.F. 

More specifically, the Current Depreciation Approach incorporates: 
• The currently approved service life estimates based on PSE’s most recent depreciation study.  For the Capital

Revenue Projection Model, these estimates are expressed as an average survivor curve for Gas property.
• The currently approved net salvage estimates based on PSE’s most recent depreciation study, as adjusted

in the respective rate case.  For the Capital Revenue Projection Model, these estimates are average net
salvage percentage, in which net salvage is expressed as a percentage of original cost.

• Depreciation expense calculated using the straight line method, average service life broad group
procedure and remaining life technique in each year based on the plant in service and accumulated
depreciation balances.

• The return on net plant, equal to the currently approved rate of return for PSE multiplied by the plant in
service less accumulated depreciation for each year from 2025 through 2050.

The Current Depreciation approach assumes no changes in depreciation practices for the full 2025 through
2050 period.  However, as occurs in real-world operations, depreciation rates are updated periodically based on 
available data at the time of a depreciation study.  As a result, the depreciation rates in each scenario are updated 
based on the customer counts and gas throughput projections included in the Hybrid Heat Pump and Cold Climate 
Heat Pump scenarios.   

Figure 22 provides the plant in service for each year from 2025 through 2050 for each business scenario. 
Plant in service is lowest for the CCHP scenario, due to retirements as customers leave the system.  Both the CCHP 
and HHP scenarios also incorporate lower levels of capital additions than the reference scenario. 
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Figure 22. Plant in Service by Business Scenario, 2025-2050 

The depreciation expense and accumulated depreciation for each business scenario using the Current 
Depreciation approach are shown in Figure 23 and Figure 24 on the following page.  
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Figure 23. Depreciation Expense by Business Scenario Based on Current Depreciation Approach, 2025-2050 
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Figure 24. Accumulated Depreciation by Business Scenario Based on Current Depreciation Approach, 2025-
2050 

The impact on the capital portion of Rate Base, defined as plant in service less accumulated depreciation, 
is shown in Figure 25 below.  By 2050, the rate base for the HHP scenario is somewhat lower than that of the 
Reference scenario, which results from the lower capital expenditures shown in Figure 15.  However, consumption 
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is lower in the HHP scenario than the Reference scenario, meaning that the capital costs per unit of consumption 
are higher for the HHP scenario. 

The rate base for the CCHP scenario is higher than the Reference scenario despite that there are fewer 
customers and lower throughput.  This results from the fact that accumulated depreciation is minimal or negative 
in the later years, as shown in Figure 25.  Negative and insufficient accumulated depreciation results from the fact 
that the Current  Depreciation approach is insufficient to recover capital costs over the lives of the assets based on 
the assumptions in the CCHP scenario. 

Figure 25. Capital Rate Base by Business Scenario Based on Current Depreciation Approach, 2025-2050 
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The sum of the depreciation expense and return on net plant in service, collectively referred to as the Capital 
Revenue Requirement, are used to quantify bill impacts and transition costs for each year during the 2025 through 
2050 observation period.  Revenue requirement and bill impacts are quantified relative to the reference case or 
other scenarios in order to illustrate the impacts of each scenario and depreciation and other ratemaking 
approaches.  Changes in other factors that impact customer bills, including the rate of return, operations and 
maintenance expense, and taxes were not modeled in this analysis in order to isolate the impact of depreciation 
and other ratemaking approaches on the recovery of capital on transition costs and customer bills. 

The capital revenue requirement for each scenario using the current depreciation approach is shown in 
Figure 26 below. 
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Figure 26. Capital Revenue Requirement by Business Scenario Based on Current Depreciation Approach, 
2025-2050 

The results of the Current Depreciation approach on the Capital Revenue Requirement per customer are 
shown in Figure 27 and Figure 28 below.  These show the resultant depreciation expense and rate base from 2025 
through 2050, as well as the revenue requirement per customer at 10-year intervals through 2050. 
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Figure 27. Capital Revenue Requirement per Customer – Current Depreciation, 2025-2050 
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Figure 28. Capital Revenue Requirement per Customer 

The Reference Scenario provides a benchmark of changes in customer bills (measured against current 
monthly bills) over the 2025 through 2050 period based on status quo operating conditions.  As shown in Figure 27 
and Figure 28, the capital revenue requirements per customer and customer bills will increase moderatelyremain 
relatively stable in the Reference Scenario from 2025 to 2050 due to factors such as inflation and capital investments 
in the system.  The Reference scenario incorporates these changes but holds all other aspects of customer bills 
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constant. This occurs because depreciation reduces rate base and the related return component over time, which 
can offset the effects of inflation and capital investments while customer counts remain largely stable. 

As Figure 28 shows, the CCHP scenario results in a significant increase in the capital revenue requirement 
per customer over the period studied when compared to the reference scenario.  This results from the more 
significant decline in the number of customers in the CCHP scenario as well as that costs are not recovered over the 
useful lives of assets using the Current Depreciation approach for this scenario.  The impact is more moderate for 
the HHP scenario, which does not have a significant decline in customers.  The revenue requirement per customer 
is actually lower in the later years when compared to the reference scenario.  However, there is less usage per 
customer in this scenario, as a large portion of energy use for space heating and other uses is provided by electricity. 
Because this analysis only incorporates the impacts to gas capital recovery (and does not include, for example, 
electric or customer transition costs), the full impact of total energy bills (gas and electric) on customers in the HHP 
scenario is likely still higher than the reference scenario once higher electric bills and other transition costs are 
considered. 

L. DEPRECIATION APPROACHES

11. Introduction

The increases in bills under the HHP and CCHP scenarios under the Current Depreciation approach result
from the deferral of capital recovery to the future because the Current Depreciation approach does not align cost 
recovery with the useful lives of the assets or with consumption under these scenarios.   The bill impacts to customers 
(or other stakeholders) of any capital recovery approach are defined by several inputs:  

• The cost to recover
• The time period over which costs are recovered
• The return on these costs
• The group of people and businesses who will ultimately pay for the cost
• How costs are paid

Under traditional ratemaking, costs are defined by original cost and estimates of future net salvage, the 
approved depreciation rates establish the time period over which costs are recovered (using the straight line 
method), carrying costs are the return on rate base at the Commission approved weighted average cost of capital, 
and these costs are paid by gas customers based on cost causation principles.   

Alternative approaches to capital recovery change one or more of these variables.  However, while they may 
differ in terms of timing, implementation, administration, and the need for legislative or other action to initiate, each 
is designed to accomplish the same objective of recovering capital costs.  Depreciation approaches, the subject of 
this report, impact the time period over which costs are recovered, the overall return on these costs (due to the rate 
base impact) and the share of costs paid by different generations of customers.  Unlike other potential alternative 
approaches, costs are paid by gas customers through customer bills under any depreciation approach. 

12. Depreciation Approaches

As discussed in Part IV, under accepted depreciation practices and regulatory guidance, changes in business
assumptions result in changes to equitable depreciation rates, as depreciation studies are updated to incorporate 
estimates of the future.  Stated differently, Commission regulations and precedent establish that depreciation rates 
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recover costs on a systematic and rational basis over the service lives of the property.  If it is known that the current 
business-as-usual conditions will no longer apply, then depreciation must be updated for this reality.  As a result, 
the depreciation scenarios modeled not only provide the results of these different approaches but also can be used 
to estimate the cost-based revenue requirement for each PSE through 2050, which in turn are used to estimate 
PSE’s Gas Capital Transition Costs that can be addressed with alternative approaches. 

Generally, four key approaches to depreciation were considered in our analysis – service lives, net salvage, 
the depreciation procedure and depreciation method.61  These are as follows: 

• The depreciation method
o Straight line (“SL” or UoP)

• The depreciation procedure
o Average Life Group (“ALG”) or (“ELG”)

• The depreciation technique
o Whole life (“WL”) or remaining life (“RL”)

• Service life estimates, including the use of Life Cycle Analysis and other forecasting techniques
(current lives, “CL” or forecasted lives, “FL”)

• Net salvage estimates, including estimates of decommissioning gas assets (current net salvage,
“CNS,” or weighted net salvage, “WNS”)

• Recovering all costs by a set date, i.e., 2050, which is consistent with depreciation requirements of
House Bill 158962 and can be done with any combination of the above methods, procedures and
techniques

These approaches are independent of one another and, therefore, can be used in different combinations. 
Table 1 below provides the combinations of these approaches we considered.  The approach highlighted in the 
darker blue represents current depreciation practices (i.e., the current depreciation approach).   

Table 1. Depreciation Approaches applied to Business Scenarios 

61 The depreciation technique (whole life or remaining life) is another approach that could be considered.  However, Washington has consistently 
used the remaining life technique, which better recovers capital over the remaining lives of the Company’s assets.  Accordingly, whole life 
depreciation was not considered in this report.  
62 Washington State Legislature, Engrossed Substitute House Bill 1589, chapter 351, Laws of 2024, ‘Supporting Washington’s clean energy 
economy and transitioning to a clean, affordable, and reliable energy future.’

Lives Net Salvage Procedure Method Approach Name Designation 

Current Interim Only ALG SL 
Current 
Depreciation 

SL-ALG-CL-CNS 

Shorter Interim Only ALG SL Shorter Lives SL-ALG-FL-CNS 
Current Weighted NS ALG SL SL-ALG-CL-WNS

Shorter Weighted NS ALG SL 
Weighted Net 
Salvage 

SL-ALG-FL-WNS 

Current Interim Only ELG SL SL-ELG-CL-CNS
Shorter Interim Only ELG SL SL-ELG-FL-CNS
Current Weighted NS ELG SL SL-ELG-CL-WNS
Shorter Weighted NS ELG SL ELG SL-ALG-FL-WNS 
Current Interim Only ALG UoP UoP-ALG-CL-CNS
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The rows highlighted in blue represent those modeled for this report.  In addition, two approaches that 
recover all costs by 2050 were modeled - Recover by 2050, which is based on SL-ALG-CL-CNS, and Recover by 
2050 – Units of Production, which is based on UoP-ELG-FL-WNS.   

For each of the business scenarios described above, the following depreciation approaches were modeled:63  

• Current Depreciation Approach (“Current”).  As discussed above, the Current Depreciation approach
effectively assumes depreciation continues as it would in a business-as-usual or status quo manner for each
business scenario. The Current Depreciation approach uses the straight line (“SL”) method, average service
life-broad group procedure (also referred to as average life group of “ALG”) and remaining life technique
currently used in Washington with no adjustments to the approach to estimate service lives, net salvage or
method of depreciation.  However, depreciation rates are updated throughout the period 2025 through
2050 based on plant and accumulated depreciation activity, which results in changes to depreciation rates
over time as, for example, gas assets are retired and decommissioned in the HHP and CCHP scenarios.64

• Shorter Lives.  Similar to the Current Depreciation approach, the shorter lives approach is based on the
straight line method, remaining life technique and average service life - broad group procedure.  However,
beginning in 2025 the service lives are adjusted to align with the retirements that will occur in each business
scenario.  As a result, this approach properly adjusts service lives to match the forecasted service lives in
each scenario.

• Weighted Net Salvage.  This approach also uses the straight line method, remaining life technique and
average service life - broad group procedure, uses straight line, remaining life and average life group
procedure and the same service lives used in the Shorter Lives approach.  In addition, the depreciation
rates incorporate weighted net salvage percentages that incorporate the expected decommissioning costs
based on the retirements that occur in each scenario.

• Equal Life Group (“ELG”). This approach uses the same method, technique and service life and net salvage
estimates as in the Weighted Net Salvage scenario but used the ELG procedure.  The ELG procedure better
matches cost recovery with the service lives of the property and in particular recovers shorter-lived assets
over their service lives (rather than recover the costs of all assets over the average life of the property group).

63 The one exception is the Reference l scenario for which only straight line depreciation was modeled, because under those operating conditions 
there would not be a need to adjust the approach to depreciation.
64 Importantly, while the plant and reserve activity (i.e., retirements and cost of removal) of decommissioning activities
impacts plant in service and accumulated depreciation, the Current Depreciation approach depreciation rates do not incorporate estimates of 
these amounts.   Changes in depreciation rates result from the calculated remaining life depreciation rates (which adjust for past under-
recoveries) but do not incorporate decommissioning retirements and costs prospectively, as is incorporated into other depreciation approaches.

Lives Net Salvage Procedure Method Approach Name Designation 
Shorter Interim Only ALG UoP UoP -ALG-FL-CNS

Current Weighted NS ALG UoP 
UoP -ALG-CL-
WNS 

Shorter Weighted NS ALG UoP 
UoP -ALG-FL-WNS

Current Interim Only ELG UoP UoP -ELG-CL-CNS
Shorter Interim Only ELG UoP UoP -ELG-FL-CNS
Current Weighted NS ELG UoP UoP -ELG-CL-WNS

Shorter Weighted NS ELG UoP 
Units of 
Production 

UoP-ELG-FL-WNS 

Exh. NWA-4r 
63 of 116



63 

• Units of Production (“UoP”).  This approach incorporates the same estimates and procedure as in the ELG
procedure, but uses the UoP method instead of the straight line method.  The UoP method, described in
more detail in Part IV of this report, allocates costs in proportion to the gas throughput incorporated into
each business scenario rather than in equal amounts each year.  The UoP method aligns cost recovery with
changes in gas throughput and, therefore, best aligns the return of capital with the utilization of the assets.

Due to the complexity of projecting other revenue requirement components (such as O&M expenses and 
taxes), only the capital portion of the revenue requirement was projected in our analysis.  That is, the results shown 
herein incorporate only the impacts to depreciation expense and the return on rate base.  The impacts to 
depreciation expense are calculated based on the specific depreciation approaches calculated as described above. 
Net plant in service (plant in service less accumulated depreciation) was used to determine the impacts to the return 
on rate base, with the currently approved rates of return applied to the net plant balances in each year.  The impact 
to the revenue requirement was determined by summing the depreciation expense and return on net plant in 
service.  As discussed further below, bill impacts were determined by comparing the resultant revenue requirement 
impacts due to depreciation expense and return on net plant between different scenarios and approaches. 

13. Impacts of Depreciation Approaches

The figures below show the revenue requirement per customer that result from these depreciation
approaches discussed for the HHP scenario. 
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Figure 29. Revenue Requirement per Customer Based on Depreciation Approaches, Hybrid Heat Pump 
Scenario, 2025-2050 
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Figure 30. Revenue Requirement per Customer Based on Depreciation Approaches, Cold Climate Heat 
Pump Scenario, 2025-2050 

The figures below provide the depreciation expense, capital revenue requirement per customer and rate 
base resulting from each of these approaches for both the HHP and CCHP scenarios.  The two Recover All by 2050 
scenarios were shown in charts above.  However, because those scenarios do not match depreciation with expected 
average lives in either scenario, they are not shown in the subsequent graphs. 
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Figure 31. Depreciation Expense – Hybrid Heat Pump Scenario, 2025-2050 

Figure 32. Depreciation Expense - Cold Climate Heat Pump Scenario, 2025-2050 
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Figure 33. Capital Revenue Requirement – Hybrid Heat Pump Scenario, 2025-2050 

Figure 34. Capital Revenue Requirement – Cold Climate Heat Pump Scenario, 2025-2050 
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Figure 35. Impact on Capital Revenue Requirement per Customer – Hybrid Heat Pump Scenario 

Figure 36. Impact on Capital Revenue Requirement per Customer – Cold Climate Heat Pump Scenario 
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Figure 37. Rate Base – Hybrid Heat Pump Scenario 
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Figure 38. Rate Base – Cold Climate Heat Pump Scenario 
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These analyses illustrate a fundamental aspect of capital recovery, in that higher depreciation expense today 
(and a corresponding higher revenue requirement and bill impact today) results in lower depreciation expense, 
return on rate base and customer bills in the future.  The UoP depreciation approach results in the highest revenue 
requirement per customer in 2025 but, because this approach aligns cost recovery with the service lives, net salvage 
and consumption that occur through 2050, it results in significantly lower capital revenue requirement per customer 
by 2050.  Conversely, the Current Depreciation approach results in the lowest revenue requirement today but results 
in a significantly higher revenue requirement per customer in 2050. 

Moreover, the Current Depreciation approach does not result in an equitable recovery of costs among 
different generations of customers.  Future customers, who are also likely to be those least able to change their 
energy usage, bear a disproportionate share of the capital costs of PSE gas assets.  It also increases risks and results 
in a much higher rate base when compared to the UoP approach. 

Importantly, while the shorter lives, weighted net salvage and ELG approaches mitigate these impacts on 
future customers and future rate base, they still result in future customers bearing a higher share of gas capital costs 
than current customers.  Only the UoP approach, combined with shorter lives, weighted net salvage and ELG 
allocates costs equitably across each generation of customers and mitigates the risk of future stranded costs.  That 
is, in order to equitably allocate costs, each of the four depreciation approaches need to be used in combination. 

The use of this depreciation approach also provides another benefit, in that depreciation can be periodically 
updated as new information becomes available.  If, for example, customer or throughput declines occur at a faster 
or slower rate than anticipated, depreciation rates can be updated based on these updated expectations.  The use 
of the remaining life technique, described in Part IV.A.C, means that the full cost of utility assets (including net 
salvage) will be recovered over the remaining lives of the assets.  In contrast, other regulatory approaches may not 
have the same mechanism by which cost recovery can be adjusted as new information becomes available and 
expectations for the future change.  

VII. CONCLUSION

Based on our analysis for this report and in other regions and jurisdictions, the UoP method, combined with ELG 
and service lives and net salvage that align with a given business scenario provides the most equitable recovery of 
capital in scenarios with declining demand and customers.  In both the HHP and CCHP scenarios, the UoP approach 
provides the most equitable bill impacts over the full 2025-2050 period and best balances bill impacts across 
generations of customers.  This approach also best mitigates future stranded costs and future affordability 
challenges, which are likely to be more pronounced than today’s challenges. 

The specific business scenario also has a significant impact on depreciation and customer bills.  For the HHP 
scenario, there is more limited customer decline than the CCHP scenario.  As a result, the impacts of ELG (as well as 
service lives and net salvage that align with projected customer and throughput amounts) are close to the use of 
the Units of Production method.  The difference is greater for the CCHP scenario and Units of Production is necessary 
to mitigate future cost burdens for the CCHP scenario.   
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Importantly, there are no stranded costs today as the system continues to provide gas service.  Stranded costs 
cannot be definitively quantified until assets are actually retired or their utilization declines; however, the analysis in 
this study can be used to develop forward-looking estimates of potential Gas Capital Transition Costs as a planning 
tool.65  The difference between current depreciation and the most equitable depreciation approach provides 
estimates of the capital costs that would become stranded in the future under a given Business Scenario if 
depreciation were not adjusted to reflect changes in service lives and utilization.  This also means that the most 
equitable depreciation approach, such as Units of Production, minimizes future stranded costs. 

In addition to providing further detail on bill impacts, Atrium’s Gas Decarbonization Depreciation Study – Cost 
Burden Analysis provides further discussion of potential alternative approaches.  These cost recovery approaches 
do not fundamentally change the need to recover costs, nor do they change the magnitude of Gas Capital Transition 
costs for each scenario.  Instead, these approaches impact customers differently depending upon how they address 
the following: 

• The cost to be recovered
• The associated carrying costs (return on capital)
• The time period or other basis over which costs will be recovered
• The customers or other stakeholders who pay
• How customers pay

Times of significant technological, regulatory and market change result in challenges to forecasting as future 
uncertainty makes developing forecasts more difficult.  However, uncertainty about the future direction of the gas 
industry does not mean that we cannot make conclusions for which we can be reasonably certain today.  Unless 
the Commission believes that the gas industry will not meet net zero emissions goals, depreciation for the Current 
Depreciation approach is too low to equitably recover costs.   Moreover, underestimating depreciation today is 
likely to have a greater impact on a potentially smaller future customer base than overestimating depreciation 
today would have on current customers.  Continuing to use the current depreciation approach will 
disproportionately, and inequitably, impact future customers.   Delaying the adoption of more equitable 
depreciation will increase costs and risks being too late to reasonably address cost recovery challenges.  As a 
result, at a minimum, a combination of some of the depreciation approaches set forth in this report, such as 
shorter service lives, ELG with shorter service lives and Units of Production, may be reasonable as a first step, with 
outcomes evaluated in future studies as long‑term plans are further developed and become more certain.  

65 Stranded costs result from depreciation estimates that are, in hindsight, inaccurate.  Capital transition costs for a given Business Scenario can 
be estimated as the difference between current depreciation approach and the most equitable depreciation approach, which would generally be 
Units of Production, Equal Life Group, Remaining Life with service life and net salvage estimates that match the actual future experience in the 
business scenario. 
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The illustrative bill impacts to customers and the quantification of potential Gas Capital Transition costs are 
dependent on both the business scenario that describes the future of the gas business as well as the approach used 
to recover costs.  Customer impacts and Gas Capital Transition Costs will be lower under the Hybrid Heat Pump 
Scenario than the Cold Climate Heat Pump Scenario.  If depreciation is aligned with the service lives and utilization 
of the PSE’s assets, there will be no future Gas Capital Transition costs because cost recovery will be equitably 
addressed through depreciation.   Additionally, while alternative regulatory approaches may allow for a reduction 
in carrying costs or, through allocating transition costs over a larger future customer base, these approaches do not 
fundamentally change the costs to be recovered or the overall impacts of each business scenario.   
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VIII. CAPITAL REVENUE PROJECTION MODEL

M. ASSUMPTIONS AND LIMITATIONS

The assumptions used in this analysis provide the foundation for projecting the costs and impacts under
each business scenario. These assumptions cover financial metrics, customer behavior, infrastructure changes, and 
other relevant factors.  There are several challenges that arise when projecting the various factors that will impact 
future revenue requirements and customer bills.  These challenges result both from the necessary simplifying 
assumptions needed to model these costs and because of uncertainty with factors such as capital requirements, 
useful lives, financial conditions (including costs of capital), customer counts and gas throughput.  Further, many of 
these factors impact one another.  Not only could the number of customers impact total customer bills, but customer 
bills could impact the number of customers (because higher bills could make gas heating less economical for 
customers when compared to other energy sources).  

These challenges are even more pronounced in the more extreme scenarios modeled.  Significant declines 
in customer counts, such as in the Cold Climate Heat Pump Scenario, result in challenges modeling any depreciation 
scenario.  Further, in scenarios with the most significant bill increases, there would be significant affordability issues 
for customers and financial challenges for utilities that will arise closer to 2050.  There is, therefore, even more 
uncertainty in these scenarios, particularly because other policy actions would potentially be necessary to allow for 
both affordable energy and the financial health of the utility. 

Given these challenges, the results set forth in this report should not be interpreted as forecasts with a high 
degree of certainty for specific costs over the next three decades.  Instead, they should be interpreted as providing 
reasonable order of magnitude impacts of different scenario assumptions.  That said, there is much more certainty 
in the overall directional impacts, particularly because these align with well-understood ratemaking and business 
concepts.  Most notable is that higher depreciation today will, all else equal, result in lower customer bills in the 
future and that the sharper the decline in throughput and customers, the more pronounced the affordability and 
financial challenges that arise. 

Financial and Ratemaking Assumptions 

For modeling purposes, tax rates and other rate components, such as operating and maintenance (O&M) 
costs, were excluded. Instead, the original cost less book reserve (net book value) was used as a proxy for the rate 
base. Inflation was assumed to average 3.0% annually and was applied to future capital expenditures and other cost 
categories, where projections were not provided by the Company. The rate of return reflects the weighted average 
cost of capital (WACC) for the gas operations of PSE and is assumed to remain constant throughout the period 
studied. 

Consumption and Customer Trends 

Forecasts of gas consumption and customer counts were tailored to each scenario based on the PSE’s 
climate forecast scenarios from their 2023 Decarbonization Study. The Hybrid Heat Pump Scenario assumes 
moderate customer attrition and significant reductions in usage per customer, driven by electrification and a shift 
to low-emission fuels like hydrogen or renewable natural gas (RNG). The Cold Climate Heat Pump Scenario 
assumes more aggressive customer attrition and throughput declines, as a large number of customers transition to 
fully electric energy systems. 
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• Hybrid Heat Pump Scenario: Total customer counts decline modestly (on the order of approximately
3 percent by 2050), while total gas usage declines by approximately 67 percent as gas is increasingly
used for peak and backup service.

• Cold Climate Heat Pump Scenario: Total customer counts decline by roughly 59 percent by 2050,
while total gas usage declines by approximately 76 percent as space and water heating are largely
electrified.

Infrastructure and Capital Expenditures 

Capital expenditures (capex) were provided by the Company for each business scenario in the 2023 Decarbonization 
Study. 

Decommissioning of gas infrastructure is assumed in both the Hybrid Heat Pump and Cold Climate Heat 
Pump Scenarios. Costs for decommissioning are based on engineering unit cost assumptions of $200 per linear foot 
of main and $5,000 per service. Retirements of infrastructure (e.g., mains and services) are modeled as a function of 
customer attrition: 

• Hybrid Heat Pump Scenario: Services decline by 100% of the customer decline, and mains decline by
25 %.

• Cold Climate Heat Pump Scenario: Services decline by 100 % of the customer decline, and mains
decline by 75 %.

Exclusions and Limitations 

Several factors were excluded from the analysis, including: 
• Impacts on gas supply/commodity prices.
• Effects of capital expenditures on electric utilities or customers to achieve the scenarios.
• Customer costs for transitioning to electric systems.
• Behavioral changes in customer consumption due to price signals.

Additionally, business assumptions remained constant across all depreciation and alternative regulatory approaches 
within each business scenario. 

N. STARTING INPUTS

The capital revenue projection model relies on a set of inputs derived from 2023 actuals to establish the
baseline for projecting future costs under each business scenario. These inputs include financial, operational, 
customer and customer usage data. 

The plant in service as of year-end 2023 represents the total historical investment in the gas distribution 
system, while accumulated depreciation accounts for the portion of that investment already recovered through prior 
depreciation expense. Customer counts are segmented into residential and commercial and industrial (“C/I”) 
categories, reflecting the total number of accounts served in each class. Similarly, energy sales data for 2023 capture 
annual gas throughput, divided into residential and C/I consumption.   

To forecast future retirements and net salvage, an average survivor curve and interim net salvage rates were 
derived from the Reference Scenario. The survivor curve represents the expected lifespan of assets and is used to 
estimate retirements over time, while interim and decommissioning net salvage percentages are used to compute 
future costs of removal and salvage values, as a function of retirements. The survivor curve and interim net salvage 
values are based on Companies current depreciation rates.  
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The financial assumptions also include the rate of return, which reflects the weighted average cost of equity 
and debt consistent with historical practices. Depreciation expense and net plant in service are the primary 
components of the modeled revenue requirement. For simplicity, other components, such as operating and 
maintenance expenses, taxes, and gas commodity costs, were excluded. Within the model, the "rate base" is defined 
as net plant in service, and the "revenue requirement" consists of depreciation expense and the return on rate base. 

The forecasting model quantifies differences in revenue requirements across scenarios by examining 
changes in depreciation expense and net plant in service. This approach provides a measure of the relative bill 
impacts between each scenario. 

O. CALCULATED VALUES AND ASSUMPTIONS

This section details the calculated values and assumptions used in the forecasting model, focusing on
adjustments for obsolescence, net salvage, and capital expenditures.  

Obsolescence Curve  

The survivor curve was adjusted to account for obsolescence based on declines in customer counts under 
the Hybrid Heat Pump and Cold Climate Heat Pump Business Scenarios. The obsolescence survivor ratio was 
calculated by linking customer attrition to the retirement of specific system components. 

For retirements, the relationship between mains and services was modeled differently for each scenario: 
• In the Reference scenario, retirements follow a 1:1 ratio, with no obsolescence adjustments.
• In the Hybrid Heat Pump Scenario, mains retire at a slower rate, with one unit of mains retired for every

four units of services. This corresponds to a ratio of 0.25, as the backbone and lateral systems remain largely
intact to support reduced usage. Most retirements are limited to services, with fewer mains retired.

• In the Cold Climate Heat Pump Scenario, mains retire at a faster rate, with three units of mains retired for
every four units of services, corresponding to a ratio of 0.75. This reflects the phased retirement of lateral
systems as customer attrition accelerates, while backbone systems are retained until entire areas are
decommissioned.

Terminal Net Salvage

Terminal net salvage reflects the cost of decommissioning assets at the end of their useful life. In this Study,
terminal decommissioning costs are developed using engineering unit cost assumptions of $200 per linear foot of 
main and $5,000 per service. Retirements for terminal net salvage are calculated by applying these unit costs to the 
forecasted retirements of mains or services due to obsolescence.  

Capital Expenditures 

Future capital expenditures are based on the Company’s 2023 Decarbonization Study for each business 
scenario. 

P. FINANCIAL OUTPUTS

The model generates a forecast of costs for the period 2025 through 2050. The primary outputs include
plant in service, depreciation expense, capital expenditures, accumulated depreciation, and revenue requirements 
by year.  
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Plant in service is developed annually as a function of projected retirements and additions, aligned with 
scenario-specific assumptions about customer attrition and throughput estimates.  Plant In Service୬ =  Plant In Service୬ିଵ +  Plant Additions୬ − Retirements୬ 

Depreciation expense reflects the annual recovery of costs, while accumulated depreciation tracks the cumulative 
cost recovery over time. 

Depreciation Expense୬ = Plant In Service୬ିଵ ∗ ሺ1 − Interim Net Salvageሻ −  Accumulated Depreciation୬ିଵRemaining Life
Accumulated Depreciation୬=  Accumulated Depreciation୬ିଵ + Depreciation Expense୬ − Retirements୬ − Net Salvage୬ 

These components inform revenue requirement projections, which measure the combined impacts of 
depreciation expense and return on net plant, providing insight into relative bill impacts across scenarios. Revenue Requirement୬ =  O&M୬ + Taxes୬ + Depreciation Expense୬ +  Return on Rate Base୬ 

The model highlights differences in long-term financial impacts under each scenario by focusing on changes 
to depreciation and return on net plant. Other potential revenue requirement components, such as O&M, taxes, 
and additional rate base elements, are excluded to simplify the analysis and concentrate on the capital recovery 
impacts which would calculate the revenue requirements as: Revenue Requirement୬ =  Depreciation Expense୬ +  Return on Rate Base୬ 

Where, Return on Rate Base୬ =  Rate Base୬ ∗ Allowed Rate of Return 

and Rate Base୬ = Plant In Service୬ −  Accumulated Depreciation୬ 
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Appendix 2.  Results  
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Figure 1. Customer Count by Business Scenario, 2025-2050 

 

Figure 2. Residential Customer Count by Business Scenario, 2025-2050 
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Figure 3. Commercial & Industrial Customer Count by Business Scenario, 2025-2050 

 

Figure 4. Throughput by Business Scenario, 2025-2050 
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Figure 5. Residential Throughput by Business Scenario, 2025-2050 

 

Figure 6. Commercial & Industrial Throughput by Business Scenario, 2025-2050 
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Figure 7. Residential Throughput per Customer by Business Scenario, 2025-2050 

 

Figure 8. Commercial & Industrial Throughput per Customer by Business Scenario, 2025-2050 
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Figure 9. Capital Expenditures by Business Scenario, 2025-2050 

 

Figure 10. Additions by Business Scenario, 2025-2050 
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Figure 11. Plant In-Service by Business Scenario, 2025-2050 
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Figure 12. Depreciation Expense by Business Scenario Based on Current Depreciation Approach, 
2025-2050 
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Figure 13. Accumulated Depreciation by Business Scenario Based on Current Depreciation 
Approach, 2025-2050 
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Figure 14. Rate Base by Business Scenario, 2025-2050 
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Figure 15. Capital Revenue Requirement per Customer – Current Depreciation, 2025-2050 
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Figure 16. Capital Revenue Requirement per Customer – Current Depreciation 
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Figure 17. Residential Monthly Bill – Current Depreciation, 2024-2050 
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Figure 18. Residential Monthly Bill – Current Depreciation, 2025-2050 
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Figure 19. Commercial & Industrial Monthly Bill – Current Depreciation, 2025-2050 
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Figure 20. Commercial & Industrial Monthly Bill – Current Depreciation, 2025-2050 
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Figure 21. Depreciation Expense – Hybrid Heat Pump Scenario, 2025-2050 
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Figure 22. Depreciation Expense – Cold Climate Heat Pump Scenario, 2025-2050 
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Figure 23. Depreciation Expense (With Recover by 2050 Scenarios) – Hybrid Heat Pump Scenario, 
2025-2050 
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Figure 24. Depreciation Expense (With Recover by 2050 Scenarios) – Cold Climate Heat Pump 
Scenario, 2025-2050 
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Figure 25. Impact on Revenue Requirement – Hybrid Heat Pump Scenario, 2025-2050 
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Figure 26. Impact on Revenue Requirement – Cold Climate Heat Pump Scenario, 2025-2050 
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Figure 27. Revenue Requirement per Customer Based on Depreciation Approaches, Hybrid Heat 
Pump Scenario, 2025-2050 
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Figure 28. Revenue Requirement per Customer Based on Depreciation Approaches, Cold Climate 
Heat Pump Scenario, 2025-2050 
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Figure 29. Impact on Capital Revenue Requirement per Customer – Hybrid Heat Pump Scenario 
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Figure 30. Impact on Capital Revenue Requirement per Customer – Cold Climate Heat Pump 
Scenario 
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Figure 31. Rate Base – Hybrid Heat Pump Scenario 
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Figure 32. Rate Base – Cold Climate Heat Pump Scenario 
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Figure 33. Residential Monthly Bill, Hybrid Heat Pump Scenarioi, 2024-2050 
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Figure 34. Commercial & Industrial Monthly Bill, Hybrid Heat Pump Scenarioi, 2025-2050 
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Figure 35. Residential Monthly Bill (CCHP Axis), Hybrid Heat Pump Scenarioi, 2024-2050 
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Figure 36. Commercial & Industrial Monthly Bill (CCHP Axis), Hybrid Heat Pump Scenarioi, 2025-
2050 
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Figure 37. Residential Monthly Bill, Cold Climate Heat Pump Scenarioi, 2025-2050 
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Figure 38. Commercial & Industrial Monthly Bill, Cold Climate Heat Pump Scenarioi, 2025-2050 

 
 

 
i Reference Series is Current Depreciation under Reference Business Scenario 
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