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PSE assesses local area gas delivery systems throughout its service area to ensure it can
continue meeting obligations to serve customers safely and reliably. These detailed studies
analyze gas loads and demand, infrastructure health and performance, and operational
requirements.

This Needs Assessment and Solutions Report addresses the existing gas pipeline infrastructure
that serves approximately 3,000 PSE gas customers in and around Duvall, a city in King
County, Washington. The actual study area includes Duvall and customers east of the city in the
Lake Marcel-Stillwater community (henceforth referred to as the “east end” in this report).

IDENTIFIED NEEDS

Natural gas demand in the area has grown slowly and steadily over the last 20 years. Between
2006 and 2025, total customer count increased by 48%, resulting in an undersized and
constrained system that cannot maintain the required pressure to sustain service on a design
day without CNG injections.’

Based on a simulated 2026 design day peak hour event, the Duvall study area requires
approximately 150,000 standard cubic feet per hour (SCFH) of natural gas. PSE’s current piping
configuration can supply only 104,000 SCFH of that need, creating a delivery shortfall of
approximately 46,000 SCFH (31% of the total demand) and resulting in inadequate system
pressures. The east end is the most vulnerable since it's at the farthest point in the area’s
distribution system and fed by a narrower, 4-inch pipe that can “bottleneck” the flow of gas.

SOLUTIONS EVALUATED

In 2018, PSE attempted to address the area’s needs with its Total Demand Side Management
(TDSM) pilot, which was part of its Biennial Conservation Plan that targeted load reductions for
electric service on Bainbridge Island and natural gas service in Duvall. This voluntary program
asked participating customers to reduce their energy usage during periods of high system
demand. However, because natural gas TDSM was in an early stage of development across the
industry — a condition that persists today — this approach was not effective in alleviating
Duvall’s system capacity constraints.

' CNG solutions are typically deployed as mobile units that provide temporary, limited relief for flow and pressure
issues in existing pipeline systems.
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For this study, PSE sought to address the Duvall area’s needs by evaluating various pipeline,
non-pipeline, and hybrid alternatives. Five options were deemed feasible for further analysis:

e Option 1: Pipeline alternative — New 8-inch pipeline reinforcement feeding Duvall

e Option 2: Pipeline alternative — New 6-inch pipeline reinforcement feeding the east end
e Option 3: Non-pipeline alternative — Fuel switching for constrained areas

e Option 4: Hybrid alternative — Combination of Options 2 and 3

e Option 5: Pipeline alternative — Combination of Options 1 and 2

PREFERRED SOLUTION

PSE’s preferred solution is Option 3, a targeted fuel switching pilot (i.e., electrification) that
requires 1,000 customers to convert their natural gas space heating equipment to high-
efficiency electric heat pumps. Targeted electrification has the potential to mitigate this shortfall
and defer or avoid the need for a pipeline investment project.

To allow adequate time to engage and convert potential customers, this pilot program was
launched in 2025 and will continue through 2028. All study area customers (approximately
3,000) are eligible to participate. For more details, see PSE’s Duvall Targeted Electrification
Pilot Program document.?

If there are not enough participants (1,000 or more) by 2028, PSE will pursue a pipeline solution
to ensure continued, reliable gas service to all customers across the study area.

21n 2023, when PSE proposed the Duvall pilot in its rate case, the existing natural gas supply shortfall was 40,000
SCFH. Since that time, customer growth has increased the Duvall area’s shortfall to 46,000 SCFH.
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This document is a Needs Assessment and Solutions Report for the natural gas system serving
approximately 3,000 PSE gas customers in and around the city of Duvall in King County,
Washington.

STUDY OBJECTIVE

This study’s objective is to assess the capability and reliability of the PSE supply and distribution
natural gas system serving the Duvall area and determine any required mitigations.

Per CFR 192.739 requirements, PSE conducts regular detailed evaluations of the existing
natural gas system to identify areas where reliability is a concern.® This study’s assessment
included the following:

Creation of a complex computer model utilizing the latest industry standard gas modeling
software and current gas system infrastructure information

Benchmarking of models against observed system pressures and flows to validate their
accuracy

Creation of load files based on:
o PSE corporate load forecasting
o Current customer usage
o Residential and commercial buildout plans

Inclusion of customer load approvals (includes modeling and system needs analysis for new
customer loads)

Impacts of customer service retirements

Utilization of multiple sourced internal and external forecasts of future customer load
Impacts of state and municipal building codes and requirements

Study requirements that consider different levels of customer electrification

Study requirements that consider the impact of different fuel types and their varying gas
heat content

3 See 49 CFR 192.739 (https://www.ecfr.gov/current/title-49/subtitle-B/chapter-l/subchapter-D/part-192/subpart-
M/section-192.739).
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e Creation of future-year models to allow for the identification and optimization of projects to
address system constraints using forecasted customer usage and known system and
reliability improvements for each year

All PSE needs assessments develop forecast models that include curtailed interruptible load
and cold weather actions (CWA).* These models help PSE engineers proactively identify
system reliability issues based on standardized minimum design criteria of flow and system
pressures while taking advantage of standard non-pipeline alternatives.

This modeling process can typically identify reliability issues 5-10 years in advance, which gives
PSE several subsequent years to confirm a model's accuracy with field observations and by
comparing projected system load/customer growth with actual growth. This same evaluation
process was used to foresee and confirm Duvall’s reliability issues.

PSE plans infrastructure investments to ensure system readiness to serve new load as it
appears. With gas load projections becoming less certain due to variability in legislative
outcomes and customer energy choice, PSE seeks to fully leverage existing infrastructure
before planning additional pipeline investments. Non-pipeline alternatives are thoroughly
evaluated and must be determined unfeasible prior to planning new capital pipeline
investments.

STUDY AREA GAS SYSTEM DESCRIPTION

Figure 1-1 shows a map of the gas pipeline infrastructure impacting PSE’s Duvall study area,
which includes more than 3000 customers. Most of these customers are concentrated in the city
of Duvall. A smaller portion (approximately 450) are located east of Duvall in the Lake Marcel-
Stillwater community (aka the “east end”).

o Duvall is served by a 6-inch IP main that is primarily fed from Regulator Station RS-2500 via
Gate Station RS-2499.

e The east end is served by a single 6-inch main from Duvall. However, a middle portion of
that line (approximately 3,800 feet) is comprised of 4-inch pipe. This step down in size
creates a bottleneck that reduces system capacity for the east end, which is at the farthest
point in the local gas distribution system.

4 Curtailable rates and cold weather actions (CWA) are methods that PSE currently uses to prolong or defer the need
to build new pipelines to accommodate peak demand days. Please see Appendix A for more detailed descriptions of
each method.
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Figure 1-1: Gas infrastructure impacting the Duvall study area

FUTURE OF THE NATURAL GAS SYSTEM

Federal, state, and local laws regulating natural gas use are currently in a state of flux.

Applicable state legislation impacting loads served by the natural gas system includes the
following:

e Washington State Building Code Council updates (effective March 14, 2024) resulting in
decreasing selection of gas equipment in new construction.

o Engrossed Substitute House Bill 1589 (March 2024) requiring large combination utilities to
plan for gas system decarbonization. Rules finalized September 26,2025.

¢ As of the date of this document, Initiative 2066 had not been resolved. The initiative
proposed reversing building code updates and removing requirements to plan for gas
system retirement.

REDACTED 8
VERSION
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While future utilization of the natural gas pipeline system may be uncertain, PSE remains
responsible for delivering gas safely, reliably, and on demand to customers, while meeting all
regulatory requirements that govern the system.®

Investments in pipelines that carry natural gas may not be perceived as aligned with a
commitment to decarbonize; however, maintaining current pipeline infrastructure is critical to
safely and reliably serving customers’ energy needs and ensuring reliable service during
periods of peak demand on cold winter days. PSE continues to invest in the natural gas system
as required to maintain the safety of customers and communities and reliability of service to
those who depend on this energy resource.

EQUITY CONSIDERATIONS

As part of the solution considerations process, PSE evaluates how customer energy equity is
impacted under each alternative. Equity considerations include the four core tenets of energy
justice: Distributional Justice, Procedural Justice, Recognition Justice, and Restorative Justice.

To align with broader company objectives and programmatic analysis, PSE leverages Customer
Benefit Indicators (CBI) and information established as part of the 2023 Clean Energy
Implementation Plan (CEIP) to identify an equity framework to evaluate system projects. The
CBI approach was developed through an iterative process that was coordinated with PSE’s
Equity Advisory Group (EAG). These CBI span the core tenets of energy justice and provide a
framework to evaluate the comparative equity benefit of each solution alternative considered.

Table 1-1 describes CBI that address equity.

5 These obligations are defined by various codes and best practices including WAC 480-90 Gas Companies -
Operations; WAC 480-93 Gas Companies - Safety; WAC 480-100-358:398 Part VI Safety and Standard Rules; Code
of Federal Regulations (CFR) Title 18; CFR Title 49; Occupational Safety and Health Administration; and Washington
Industrial Safety and Health Administration.
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Table 1-1: PSE customer benefit indicators (CBI) and their descriptions

PSE CUSTOMER BENEFIT INDICATORS (CBI)

INDICATOR

CUSTOMER ENERGY
SAVINGS

GREENHOUSE GAS
EMISSIONS

ENABLES CLEANER
ENERGY

AIR QUALITY

RESILIENCE

COST REDUCTION

CLEAN ENERGY JOBS

HOME COMFORT

NAMED COMMUNITY

DESCRIPTION

Solutions that lead customers to use less energy, which leads to less energy that
must be purchased and potentially a reduction in planned system upgrades

Solutions that lead to a reduction of greenhouse gas emissions, either directly or
indirectly

Solutions that either directly integrate DER on the system or enable the grid to
more readily accommodate future DER

Solutions that either directly eliminate the source of a common pollutant or reduce
the risk that could cause a common pollutant to increase, such as enabling Electric
Vehicle or DER adoption

Solutions that address major event outages or harden critical facilities to prevent
catastrophic events from creating long duration outages

Solutions that identify least cost alternatives and therefore reduce costs for all
customers

Solutions that increase clean energy jobs by furthering clean energy technology
application, as described in the CEIP

Solutions that deploy residential energy efficiency in either a targeted solution area
or by leveraging load reduction from system wide energy efficiency installations

Solutions that specifically benefit one or more customers of a named community,
which includes Highly Impacted Communities (“HIC”) and Vulnerable Populations
(“VP”), as defined by the CEIP

10
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STUDY AREA GROWTH

PSE has been monitoring and evaluating the Duvall area’s natural gas system since 2006.
While customer growth has been modest each year, the cumulative impact has put stress on
the local system. Between 2006 and 2018, the number of PSE gas customers in the area
increased by approximately 24%. Between 2018 and 2025, it increased by another 24%, as
shown in Table 2-1.

Table 2-1: Duvall study area gas customer growth 2018-2025

GAS CUSTOMER GROWTH BY YEAR

YEAR 2018 2019 2020 2021 2022 2023 2024 2025 TOTAL
CUSTOMER
GROWTH (%) 2.66 1.64 3.14 247 2.69 4.42 491 1.82 23.75

RELIABILITY NEED

For this study, PSE assessed the Duvall area’s system needs using the following criteria:

e Can the system meet 100% of all safety and compliance standards?

¢ Can the system meet performance expectations at design temperature criteria (52 heating
degree day (HDD))?

e (Can the system meet PSE customers’ firm load?
e (Can the system maintain the minimum pressure that appliances need to operate?

o Does the system operate within maximum acceptable pressure limits (defined by CFR
192.623 and WAC-480-93-020)? ©

Table 2-2 summarizes the area’s performance criteria results.

6 WAC 480-93-020: https://app.leg.wa.gov/WAC/default.aspx?cite=480-93-020; 49 CFR 192.623:
https://www.ecfr.gov/current/titie-49/subtitle-B/chapter-I/subchapter-D/part-192/subpart-L/section-192.623

11
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Table 2-2: Duvall area performance criteria results

GAS DELIVERY SYSTEM PERFORMANCE CRITERIA: MEETS PERFORMANCE CRITERIA?
CAN MEET 100% SAFETY AND COMPLIANCE YES (IF NO OUTAGES)

CAN MEET TEMPERATURE CRITERIA NO

CAN MEET PSE CUSTOMER LOAD NO

CAN MAINTAIN MINIMUM PRESSURE NO

DOES NOT EXCEED MAXIMUM PRESSURE YES

PSE analysis identified reliability needs in the Duvall study area.

Increases in customer count and natural gas demand over time have resulted in an undersized
and constrained system that cannot maintain the required pressure to sustain service on a
design day without CNG injections.

RELIABILITY RISKS AND MITIGATIONS

The Duvall area’s identified needs pose several reliability risks for PSE customers:

e The 6-inch pipeline serving Duvall is undersized for meeting the study area’s current natural
gas needs. Based on a 2026 design day peak hour event, PSE’s current piping
configuration can supply only 104,000 SCFH of the total 150,000 SCFH need, creating a
delivery shortfall of approximately 46,000 SCFH (31% of the total demand).

¢ The east end’s 4-inch “bottleneck” reduces flow to the area’s approximately 450 customers,
putting them at increased risk for outages.

e Across the study area, pressures are at risk of falling below design guidelines during cold
weather events, resulting in system outages. The east end is most vulnerable due to its
remote location at the farthest point of the local distribution system.

¢ Recent cold-weather events that were above the design day temperature, such as extended
cold temperatures over the MLK holiday weekend of 2024, have challenged the local
system. Even with CNG injection, pressure during these events dropped below design
guidelines for east end customers at the farthest monitoring point.

Within the Duvall area, there are no available curtailments. The only viable system intervention
is transporting compressed natural gas (CNG) to injection sites where low-pressure occurs.
CNG solutions are typically deployed as mobile units that provide temporary, limited relief for
flow and pressure issues in existing pipeline systems.

While CNG can offer flexibility, it has capacity, reliability, and pressure limitations and depends
on available transportation and staffing capabilities. Therefore, CNG injections are not a viable,
long-term solution to mitigate reliability issues that may result in customer outages.

12
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24 GAS OUTAGE IMPACTS

Avoiding gas outages, whenever possible, is of utmost importance. Gas outages are costly,
difficult to remedy during periods of cold weather, require substantial numbers of qualified
critical staff for response, can leave customers without heat during weather extremes, and can
potentially cause unsafe and/or life-threatening situations. Furthermore, gas outages require
significant coordination to both turn a customer’s service off and then back on. Unlike electrical
outages, where power can be safely restored to many customers simultaneously, gas outages
require a utility to manually turn off service at each customer’s meter, then turn each meter back
on after the outage event, including an inspection and relight of each customer’s gas-powered
equipment. Depending on the scenario, gas outages during extreme cold periods can last for a
week or more.

13
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PSE’s preferred solution must be reliable, cost-effective, address identified needs and anticipate
and prepare for system changes. A team of subject matter experts from multiple business
groups — including System Planning, Project Management, Customer Energy Management,
Construction Management, Engineering, Real Estate, and Land Use Planning/Permitting —
have defined and quantified the supply needs and evaluated options to meet them to inform
selection of a preferred solution.

SOLUTIONS CRITERIA

Each alternative in this study was evaluated using solutions criteria described below.

e Meets technical criteria: The solution should address the system need.

o Reliability need — The solution should provide a firm level of reliable service to all
existing gas customers at peak demand by ensuring a supply of gas or a reduction in
demand on a design day, now and in the future. Ideally, this should be a long-term
solution or allow additional phased solutions that provide long-term reliability of the

energy supply.

o Safetyl/integrity need — The solution should remove or remediate the risk from the
system.

¢ Mature technology/methodology: The solution is required to be a proven technology,
process, or installation. The solution should utilize equipment, technology, and operating
practices that may be confidently relied upon and have been used in the past successfully.
A technology/methodology not meeting these criteria may be applied within the controlled
environment of a pilot project, where the need can be successfully met via a timely
alternative should the pilot project not succeed.

e Feasibility: The solution should consider a variety of factors that could impact PSE’s ability
to complete the project and meet the identified needs.

o Constructability — The solution should minimize the risk of routing and siting
challenges, as well as challenges in acquiring property or easements. It should also
consider construction impacts for local communities.

o Viability of non-pipeline alternatives (NPA) —

= A solution relying on load reduction should consider the number of customers
needed to adopt NPA measures and/or participate in programs within the
study area to determine if a reduction in demand from customer actions could
meet the identified needs.

= A solution relying on cold weather actions should consider the size of the
network, quality of records, and amount of fuel required, as well as location(s)
and number of gas injections required to serve peak demand.

14
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= A solution relying on pipeline retirement should ensure that removing the
pipeline is hydraulically feasible and that 100% of the customers are willing to
discontinue their service.

= A solution relying on pipeline retirement that is implemented in a location
where PSE does not provide the electric service(s) will depend on the
customer(s) ensuring their service requirements and additional electric load
can be met. Any costs the customer is required to cover for electrical service
upgrades are incorporated into the feasibility analysis and any required
electric service upgrades must meet the required timeframes. This process
will remain in place until PSE’s first integrated system Plan (ISP) is published,
after which time the outreach process to consumer-owned utilities shall be
conducted via the ISP.

e Permits and timeline: The solution, including permitting and construction activities for piped
activities or NPA, should be capable of completion within the needed timeline.

e Customer impact: The solution must maintain energy supply to customers with limited
disruption or inconvenience, while meeting the requirement to ensure continued, safe, and
reliable natural gas service.

e Operational requirement: The solution must be operationally sound and meet staffing,
qualification, training, and experience requirements. The solution should not put an undue
burden on PSE’s field resources or equipment. The solution should be repeatable and
provide reliable long-term operation to meet the need.

o Cost-effectiveness: Project costs must be reasonable compared to other alternatives
assessed. Reasonableness of cost is based on a relative cost comparison between options
in combination with an evaluation of the overall benefit of continued and reliable supply or a
reduction in demand.

SOLUTIONS ALTERNATIVES EVALUATED

To meet Duvall’s reliability needs, PSE evaluated pipeline, non-pipeline, and hybrid alternatives.
e Pipeline alternatives install new pipeline gas assets.
e Non-pipeline alternatives (NPA) do not install new pipeline gas assets.’

e Hybrid alternatives utilize both new pipeline gas assets and NPA.

7 PSE and the Washington Utility and Transportation Commission (WUTC) have historically defined non-pipeline
alternatives (NPA) as any targeted solution that may reduce, defer, or eliminate the need for a capital pipeline
solution. Examples include geographic demand-side alternatives, peak shaving/injection, system pressure increases
or reductions (temporary and permanent), and pipeline retirements.

15



@ PUGET SOUND ENERGY

Of the solutions alternatives PSE evaluated for Duvall, five were deemed feasible for further
analysis. Each one is described below.

This pipeline alternative, shown below in Figure 3-1, would install approximately 18,500 feet of
new 8-inch IP main. This would add a second lateral feeding Duvall and ensure the area’s long-
term pressure reliability.

Note: This solution would address the 46,000 SCFH shortfall and current area-wide pressure
issues. However, if there is additional demand growth, the east end’s 4-inch “bottleneck” and
need for CNG injections may recur.

Figure 3-1: Recommended route for Option 1

Option 1’s recommended route would start at the existing 8-inch IP pipeline on Novelty Hill Rd in
Redmond and connect to the existing 6-inch IP pipeline on Main St NE in Duvall.

Potential risks for this route include permitting timeline uncertainties and construction
challenges, such as a steep hillside on NE Novelty Hill Rd and a bridge crossing the
Snoqualmie River on NE 124th Street. However, PSE’s planning analysis concluded this
option’s high probability for meeting the need timeline.

REDACTED 16
VERSION
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This pipeline alternative would alleviate the east end’s “bottleneck” by installing approximately
3,600 feet of 6-inch PE main along NE Big Rock Rd. This new 6-inch feed from Duvall to the
east end would supplement the existing 4-inch line, ensuring adequate pressure for all
customers in that area. Figure 3-2 shows Option 2's recommended route.

Note: While this solution would ease the east end’s bofttleneck, it would not eliminate the 46,000
SCFH shortfall or need for CNG injections across the study area.

Figure 3-2: Recommended route for Option 2

This non-pipeline alternative would use targeted fuel switching (i.e., electrification) to reduce
system peaks. Specifically, participating customers would be required to convert their natural
gas space heating equipment to high-efficiency electric heat pumps — reducing local demand
for natural gas, particularly during the winter.

While fuel switching offers great potential for easing natural gas demand in constrained areas,
this approach remains in the early stages of development and implementation nationwide.

REDACTED 17
VERSION
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In 2023 PSE began studying the feasibility of fuel switching to address operational constraints.
This included conducting comprehensive system analyses to identify capacity-constrained areas
suitable for targeted fuel switching pilot locations. Potential areas were analyzed using the
following criteria:

e Cost-effectiveness

e Customer conversion scale

e Cold weather action (CWA) capability
e Electric system capacity

e Equity impacts

Based on the number of customers needed to convert, and available electric system capacity,
Duvall was selected for the pilot’s location. The Duvall pilot aims to electrify customer-owned,
natural gas space heating equipment to reduce local peak demand. To achieve this reduction,
1,000 customers — approximately 250 per year over a four-year program period — must agree
to convert their natural gas space heating equipment to high-efficiency electric heat pumps. The
pilot began in 2025 and will continue through 2028.

If successful, this cost-effective alternative could allow PSE to defer or avoid a capital pipeline
infrastructure investment. It would also inform PSE’s process for applying electrification in other
areas of its natural gas distribution system.

This hybrid alternative combines Option 3’s fuel switching to address shortfall needs with Option
2’s 6-inch pipeline reinforcement that ensures adequate east end pressure. This option is
contingent on where fuel switching customers are located on the natural gas distribution system.
If the pilot alone can adequately address the east end’s pressure needs, the 6-inch pipeline
reinforcement could be deferred or avoided.

This pipeline alternative combines the reinforcements of Option 1 and Option 2. It would
address both the shortfall and pressure requirements, solve the east end’s bottleneck, and
eliminate the need for future CNG injections.

For this study, PSE also evaluated Total Demand Side Management (TDSM), which was
ultimately deemed infeasible for several reasons:

18



@ PUGET SOUND ENERGY

¢ In 2018, PSE conducted a TDSM pilot, which was part of its Biennial Conservation Plan that

targeted load reductions for electric service on Bainbridge Island and natural gas service in
Duvall. However, because natural gas TDSM was in an early stage of development across
the industry — a condition that persists today — this approach was not effective in
addressing Duvall’'s system capacity constraints.

o PSE’s analysis of the MLK holiday weekend weather event showed that a residential gas
demand response would not have mitigated peak demand enough to offset the need for
CNG injections.

e Since PSE’s original 2018 TDSM pilot, HB 1589 legislation’s prohibition of natural gas
equipment rebates has significantly limited energy efficiency incentives available to
customers.

Table 3-1 summarizes and compares all five options with respect to cost, risk, equity impact,
and reasons for being selected or rejected as PSE’s recommended solution. See Appendix B
for details on equity benefit scores.

19
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DUVALL SOLUTIONS ALTERNATIVE COMPARISON

SOLUTIONS
ALTERNATIVE

OPTION 1

NEW PIPELINE
REINFORCEMENT -
8-INCH

OPTION 2

NEW PIPELINE
REINFORCEMENT -
6-INCH

OPTION 3
FUEL SWITCHING
FOR CONSTRAINED
AREAS
(PREFERRED
SOLUTION)

OPTION 4
COMBINE OPTIONS
2&3

OPTION 5
COMBINE OPTIONS
1&2

CATEGORY

PIPELINE

PIPELINE

NON-
PIPELINE

HYBRID

PIPELINE

COST

$12.0M (CAP)
$0 (0&M)

$1.3M (CAP)
$0K (0&M)

$0M (CAP)
$8M (0&M)

$1.3M (CAP)
$8M (0&M)

$13.3M (CAP)
$0 (0&M)

EQUITY
SCORE

3.3 PREFERRED SOLUTION

Based on the above comparison, PSE’s preferred solution is Option 3, which pilots targeted fuel
switching (electrification) to reduce peak demand. This approach has the potential to alleviate
both the shortfall and pressure needs and ensure continued, reliable natural gas service for all
customers in the area. It also provides an opportunity to determine if electrification is a viable,
cost-effective way to reduce capacity constraints in Duvall and other areas of PSE’s natural gas
distribution system — as well as inform PSE’s processes for area selection, operational cost
validation, customer adoption insights, and program delivery best practices.

RISKS

The primary risks are permitting
timeline uncertainties and
construction challenges, including
street moratorium issues and any
utility clearance conflicts.

The primary risks are permitting
timeline uncertainties and
construction challenges, including
street moratorium issues and any
utility clearance conflicts.

The primary risk is uncertainty about
the Duvall fuel switching pilot's timing
and ability to convert indoor space
heating for 1,000 customers and fully
address design day needs.

The primary risks are permitting
timeline uncertainties and
construction challenges, including
street moratorium issues and any
utility clearance conflicts, as well as
the Duvall fuel switching pilot’s timing
and ability to convert indoor space
heating for 1,000 customers.

The primary risks are permitting
timeline uncertainties and
construction challenges, including
street moratorium issues and any
utility clearance conflicts.

WHY SELECTED/REJECTED

This option was not selected to allow time to
implement and evaluate Option 3's fuel
switching program, which may adequately
address system needs and defer or avoid the
need for additional pipeline investments. This
option will be reconsidered if the pilot
program proves infeasible.

This option was not selected as a standalone
solution because it provides only localized
pressure improvements and cannot address
area-wide system constraints.

This option was selected because Duvall's
system can be maintained with short-term
cold weather actions (CWA) while the fuel
switching pilot is implemented and evaluated.
If there are not enough participating
customers, PSE can still pursue a pipeline
solution.

The Duvall pilot also provides PSE with
valuable data to determine if electrification is
a viable, cost-effective way to reduce
capacity constraints in other areas of PSE'’s
natural gas distribution system.

This option was not selected to allow
implementation and evaluation of Duvall’s
fuel switching program before committing to
incremental pipeline investments that may
ultimately prove unnecessary.

This option was not selected to allow time to
implement and evaluate Option 3's fuel
switching program, which may adequately
address system needs and defer or avoid the
need for additional pipeline investments. This
option will be reconsidered if the pilot
program proves infeasible.
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As previously noted, Option 3 is contingent on at least 1,000 customers (with an average peak
savings of 46 SCFH each) switching to high efficiency electric heat pumps by 2028. This
amounts to 33% of approximately 3,000 total customers within the study area. For more details,
see PSE’s Duvall Targeted Electrification Pilot Program document.

As it is implemented, PSE will continue to monitor the pilot’s success and changes in system
configuration and adjust the preferred solution, if needed. Depending on where the fuel
switching customers are located on the distribution system, the 6-inch pipeline reinforcement
may still be needed to ensure adequate pressure in the east end.

If there are not enough participating customers by the pilot’s conclusion in 2028, PSE will
pursue a pipeline solution to ensure system reliability.

EQUITY IMPACT

Currently, within the Duvall study area there are no identified highly impacted communities
(HIC), or highly vulnerable populations (HVP).2

PSE'’s preferred solution, Option 3, would address three CBI — reduced greenhouse gas
emissions, improved air quality, and resilience by maintaining adequate gas supply and
mitigating pressure loss risks.

Once the solution is implemented, PSE will continue to monitor system usage to ensure the
continued resiliency and reliability for customers. See Appendix B for how each alternative rated
each CBI.

CONCLUSION

PSE’s assessment of the Duvall study area’s gas delivery has identified reliability issues that will
not improve without mitigations. Pressure strain, a shortfall of approximately 46,000 standard
cubic feet per hour (SCFH), and the need for CNG injections to address supply shortages on
the coldest winter days constitute a reliability need that must be addressed.

To meet this need, PSE evaluated pipeline, non-pipeline, and hybrid alternatives. PSE’s
preferred solution is to pilot a targeted fuel switching program (electrification) that requires 1,000

8 Highly Impacted Communities as defined at
https://www.doh.wa.gov/DataandStatisticalReports/WashingtonTrackingNetworkWTN/ClimateProjections/CleanEnerg
yTransformationAct; Pursuant to RCW 19.405.020 (40), “Vulnerable populations” means communities that
experience a disproportionate cumulative risk from environmental burdens due to: (a) Adverse socioeconomic
factors, including unemployment, high housing and transportation costs relative to income, access to food and health
care, and linguistic isolation; and (b) Sensitivity factors, such as low birth weight and higher rates of hospitalization.
PSE further defined Vulnerable Populations in Chapter 3 of the draft 2021 CEIP.
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customers to convert their natural gas space heating equipment to high-efficiency electric heat
pumps to be successful.

Not only does this approach have the potential to solve the area’s needs, it will also help
determine if targeted electrification can be an effective alternative in other areas of PSE’s
natural gas distribution system.

If there are not enough participating customers by the pilot’s conclusion in 2028, PSE will
pursue a pipeline solution to ensure system reliability.
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NPA are activities or investments that delay, reduce, or avoid the need to build, upgrade, or
repair gas plant, such as pipelines or service lines. Examples include targeted demand
reduction, peak shaving/injection, system pressure increases or reductions (temporary and
permanent), and removal of risk by repair or retirement.

For decades, PSE has evaluated and implemented NPA to provide cost-effective solutions for
delivering safe and reliable energy to customers. PSE also continually monitors and investigates
emerging technologies or targeted applications that could be beneficial in the future, including
thermal energy networks (TENs) and residential demand response.

Since some NPA options may depend on customer participation or actions — or may only
address a portion of system need or risk — they may be most effective when used in
combination with other alternatives. Given the evolving nature of NPA, PSE will continue
developing its understanding and confidence in deploying these alternatives as reliable and
long-term solutions for serving customers. At present, PSE has identified the following NPA
categories that may feasibly address system reliability, safety, and maintenance needs.

¢ Targeted demand reduction alternatives reduce peak load on the pipeline infrastructure in
specific areas where the system is constrained. In specific contexts evaluating alternatives
to pipelines, this type of action can include curtailable rates, energy efficiency, use of
demand response through smart thermostat technologies, and fuel switching. Since these
alternatives rely on participation by specific customers, or in a specific geographic area,
demand reduction might be insufficient for meeting an entire energy need. However,
depending on circumstances, targeted demand reduction may still be effective in reducing
the size of a capital investment required, or in delaying the need for the pipeline
infrastructure investment.

¢ Peak shaving/injection uses compressed natural gas (CNG), liquefied natural gas (LNG),
or an air-propane mixture injected into the pipeline system to address system or local area
supply constraints. This may be implemented via mobile equipment hauled to the location of
need, or from a site-built peak shaving plant at a fixed location.

e Pressure increases temporarily or permanently increases the pressure in a pipeline
segment above the historical operating pressure to increase energy carrying capacity and
meet customer demand with limited or no infrastructure upgrades.

e Removal of risk includes repairing pipe, reducing pipeline pressure, or decommissioning
the pipe or pipeline facility to address integrity, safety, or operational concerns. Because
removing or decommissioning infrastructure can discontinue customers’ service and/or
impact the surrounding system, alternative feeds or options need to exist for this alternative
to be viable.
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The table below shows types of NPA within each category and the need they address, maturity
status, if customer participation is required for the NPA to be implemented, and the extent of
customer impacts.

TYPE OF
ACTION

TARGETED
DEMAND
REDUCTION
ALTERNATIVES

PEAK
SHAVING/
INJECTION

PRESSURE
INCREASE

REMOVAL OF
RISK

ALTERNATIVE

CURTAILMENT RATE
ENERGY EFFICIENCY
DEMAND RESPONSE (DR)

FUEL SWITCHING FOR
CONSTRAINED AREAS

LIQUEFIED NATURAL GAS
(LNG)

COMPRESSED NATURAL GAS
(CNG)

AIR PROPANE
BYPASS (TEMPORARY)
PRESSURE
INCREASE/UPRATE
(PERMANENT)
PRESSURE REDUCTION

FUEL SWITCHING FOR
RETIREMENT

CUT AND CAP

THERMAL ENERGY NETWORK
(TEN)

NEED ADDRESSED

PEAK LOAD
MANAGEMENT

PEAK LOAD
MANAGEMENT/ SUPPLY

MAINTENANCE/
MINIMIZE OUTAGES

PEAK LOAD
MANAGEMENT/ SUPPLY

INTEGRITY/SAFETY

CUSTOMER
PARTICIPATION
REQUIRED?

YES

NO

NO

NO

YES

NO

YES

EXTENT OF
CUSTOMERS
IMPACTED

PORTION OF
CUSTOMERS

N/A

N/A

N/A

ALL
CUSTOMERS

N/A

ALL
CUSTOMERS

STATUS OF PSE
IMPLEMENTATION

MATURE AND
IMPLEMENTED

PILOT PHASE?®

NOT MATURE
TECHNOLOGY

PILOT PHASE"0

MATURE AND
IMPLEMENTED

MATURE AND
IMPLEMENTED

IMPLEMENTED

MATURE AND
IMPLEMENTED

PILOT PHASE"

MATURE AND
IMPLEMENTED

PRE-PILOT?2

9 Energy efficiency options are currently being evaluated. PSE ended residential gas rebates pursuant to
presumptive repeal of [-2066 on 8/1/2025.
10 Pursuant to the WUTC Final Order for Dockets UE-240004, UG-240005, and UE-230810, PSE is

approved to complete the TEP Phase 2 programs, which include a constrained area natural gas pilot in
Duvall, 1 55 (March 17, 2025).
11n 2024, PSE began piloting targeted fuel switching for integrity projects where pipeline segments

serving one to five customers could be retired by providing customers with incentives to fuel switch end

use loads.

2 RCW 80.28.460 Thermal Energy Network Pilot Program allows natural gas utilities to deploy ten pilot
projects that meet criteria outlined in the RCW.
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APPENDIX B: SOLUTIONS ALTERNATIVES
CBI SCORES FOR DUVALL

The table below summarizes how solutions alternatives in this study addresses PSE’s customer
benefit indicator (CBI) categories. Each option receives a total equity benefit score based on the
number of CBI it can address. All five options offered the CBI benefit of resilience. Options 3
and 4 also offered CBI benefits for greenhouse gas emissions and air quality.

NORTH LACEY SOLUTION CBI SUMMARY AND COMPARISON

OPTION 4
OPTION 1 OPTION 2 OPTION 3 QPTION 4 OPTION 5
T caTor | NEWPIPELINE NEW PIPELINE FUEL SWITCHING | "UEL SWICHING NEW PIPELINE
e REINFORCEMENT- | REINFORCEMENT- | FOR CONSTRAINED ND SN REINFORCEMENT -
8-INCH 6-INCH AREAS REmAPENE | GINCH & 8INCH
CUSTOMER ENERGY
osTom NO NO NO NO NO
GREENHOUSE GAS
i NO NO YES YES NO
ENABLES CLEANER
ENABLES NO NO NO NO NO
AIR QUALITY NO NO YES YES NO
RESILIENCE YES YES YES YES YES
COST REDUCTION NO NO NO NO NO
CLEAN ENERGY
o NO NO NO NO NO
HOME COMFORT NO NO NO NO NO
HIGHLY IMPACTED | HIGHLY IMPACTED | HIGHLY IMPACTED | HIGHLY IMPACTED | HIGHLY IMPACTED
COMMUNITY (HIC) | COMMUNITY (HIC) | COMMUNITY (HIC) | COMMUNITY (HIC) | GCOMMUNITY (HIC)
NAMED COMMUNITY & & & & &
VULNERABILY VULNERABILY VULNERABILY VULNERABILY VULNERABILY
POPULATION (VP) | POPULATION(VP) | POPULATION(VP) | POPULATION(VP) | POPULATION (VP)
TOTAL EQUITY
BENEFIT ! ! 3 3 !
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