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2024 Washington State Energy Code, Residential Provisions:
Cost-Benefit Analysis & Small Business Economic Impact

Executive Summary

This report presents the determinations made by the Washington State Building Code Council (“SBCC”) as
required in RCW 34.05.328 for the adopted amendments to the 2024 Washington State Energy Code,
Residential Provisions (chapter 51-11R WAC; “the rule”).

The 2024 code change cycle is about building safer buildings, increasing energy efficiency, affordable
housing, and addressing the unique character of Washington. This year, many voices came together:
engineers, business owners, utilities, public officials, and advocates, to offer ideas on how building
standards can better save energy, save money, and support new technology. These ideas were evaluated
by a panel of 17 technical experts appointed by the SBCC.

RCW 19.27.031 instructs the SBCC to adopt or amend the model codes through a three-year state building
code adoption cycle. For the 2024 code adoption cycle the SBCC received 48 petitions for the 2024
Washington State Energy Code, Residential Provisions (chapter 51-11R WAC). The Council approved 22
to be included in the draft rule for public comment. Three of those proposals removed model code language
that was not part of the existing Washington State Energy Code. This report focuses on the remaining 19
petitions and their impact. Eight of those proposals deemed to have a more significant impact were
analyzed by Morant McLeod and can be found in Appendix B.

Seven proposals analyzed were deemed to be cost neutral. Eight others were deemed to pose an
increased first cost but provide a reduction in annual or future energy costs. One proposal was deemed to
decrease first costs. Two proposals require supplemental analytical frameworks (passive resilience/health-
safety analysis for 010 and avoided-cost analysis for 018) and are confirmed economically justified under
those frameworks. Proposal 24-RE-019 (HP at AC replacement) was deemed to be cost-effective under
current WA utility rates, though the proponent’s LLC net present savings is negative without Social Cost of
Carbon consideration.

The SBCC concludes, based on reasonable understanding of the quantified and qualitative costs and
benefits likely to arise from the adopted rule, that the benefits of the adopted rule amendments are greater
than the costs.

After considering alternatives to the adopted rule’s contents, as well as the goals and objectives of the
authorizing statute, SBCC determined that the adopted rule represents the least burdensome alternative of
possible rule contents meeting these goals and objectives.

Based on research and analysis required by the Regulatory Fairness Act (RFA) — RCW 19.85.070 — SBCC
has determined the adopted rule is not likely to impose disproportionate compliance costs on small
business. During its review, SBCC included disproportion-minimizing features in the rule where it is legal
and feasible to do so.

What’s Changing and Why

Making homes more energy efficient will save money, create good local jobs, enhance energy security,
reduce pollution that causes global warming, and speed economic recovery while reducing the need to
invest in costly new generation. The State Energy Code Act, RCW 19.27A, sets forth the statutory authority
and goals for the adoption and amendment of the Washington State Energy Code. The primary statutory
goals are to construct increasingly energy efficient homes and buildings that help achieve building zero
fossil-fuel greenhouse gas emission homes and buildings by the year 2031 [RCW 19.27A.020 (2)(a)] and
incrementally move towards achieving a seventy percent reduction in annual net energy consumption by



2031 [RCW 19.27A.160]. Amendments must increase the energy efficiency of newly constructed residential
structures [RCW 19.27A.045(1)].

Most petitions had a deep and sometimes lively review, with technical experts helping sort through practical
impacts before final determinations were made. Some ideas, especially those requiring new equipment or
large technical changes, went through a workgroup review for fine-tuning, but they reflect real-world needs
from building professionals and consumers. Where costs or operations could be affected, the changes went
through an extra round of listening and adjustment to make sure the final outcome felt fair for everyone
involved.

The SBCC is publishing this proposed rule to gather public input on the potential effects. Once adopted, the
new standards will help create buildings that use less energy, run more efficiently, and provide cleaner air,
all of which benefits public health and safety for Washingtonians.

Significant Changes in the 2024 Edition

The following are some of the more noteworthy changes coming forward in the 2024 edition of the
Washington State Energy Code, Residential Provisions. The list does not include all of the changes but
highlights those that will require a shift in design or current practice.

o The scope of the residential provisions was expanded to include all Group R-2 three stories or less
with six or fewer dwelling units. This scope was set during the 2021 adoption cycle but is being
adjusted based on legislation around the creation of middle housing—housing that bridges the gap
between single-family homes and high-density apartments, boosting housing affordability and
increasing density.

o The U-value for windows moved from 0.28 to 0.27. Windows account for a significant portion of a
home’s total heat loss, so this improvement in performance will reduce heat loss and help create
more energy efficient homes. This U-value is already the standard in the Oregon code and is
anticipated to be included in the 2027 model code, so it is readily available in the marketplace.

o The maximum air leakage rate was reduced from 4 air changes per hour to 3 air changes per hour
for all dwelling units over 800 square feet. This is one area of the WSEC that is less restrictive than
the model code. This proposal will align the WSEC with the model code requirements.

o Cool roofs are required for most low sloped roofs. Installing cool roofs is a low- to no-cost energy
conservation measure to passively reduce cooling loads and annual cooling demand. It is
anticipated that this will affect mostly Group R-2 buildings.

o Duct systems are required to be within conditioned space or deeply buried unless the building
complies through simulated building performance using Section R405. This will increase energy
efficiency and equipment longevity because the ductwork does not have to reheat or recool
between HVAC cycles, reducing the run time of the air handler.

o Heat or energy recovery ventilation is now mandatory for climate zone 5. This energy saving
measure was found to be cost-effective for most heating system types in climate zone 5

o Electric readiness provisions are required for all buildings using fuel gas or liquid fuel equipment.
Currently it is very expensive for consumers to switch from gas water heaters, gas stoves and gas
dryers to their electric alternatives due to inadequate electrical infrastructure. This expense is one
of the primary barriers to consumer adoption of higher-efficiency electric appliances. Building this
capacity into a building at the initial construction stage is much more cost effective.

o The additional efficiency credit requirement has been rescaled to allow a more stair-stepped
approach rather than just having requirements for small, medium and large dwelling units. This
measure makes gradual increases in the number of credits to help incentivize smaller dwelling unit
sizes while maintaining current efficiency levels.

o An ERI compliance path was added, modeled on that found in the model code. Adding an ERI path
could provide multiple benefits. First, it is well aligned with federal incentives and would streamline
access to those funds. Second, use of the ERI path could improve compliance with WSEC by



increasing the involvement of energy efficiency specialists from design documents to final test-out.
Third, the ERI path, unlike the Prescriptive Path and R405 Performance Path, provides a simple
mechanism for steadily increasing the efficiency of the code through establishing target ERI scores
that decrease over time.

Small Business Impact Summary

The Washington State Building Code Council (SBCC) conducted an open and inclusive public process for
the 2024 Washington State Energy Code—Residential Provisions, including Council meetings noticed,
multiple Technical Advisory Group (TAG) meetings, and dedicated public listening sessions at which small
businesses and their representatives were invited to comment on petitions. Notice of these opportunities
was broadly distributed through the SBCC website, email lists, and industry associations, and written
comments were accepted throughout the rulemaking period so that small HYAC contractors, builders,
designers, and other affected firms had multiple avenues to be heard. While participation levels varied by
proposal, the Council took reasonable and practicable steps each time to solicit, receive, and consider
small-business input before finalizing the proposed rule language. None of the proposals in the proposed
rule were determined to impose disproportionate compliance costs on small business. None of the
proposals exceeded the minor cost threshold estimated through the ORIA Minor Cost Threshold calculator.

Affected NAICS Sector

NAICS Code
23611 Residential Building Construction

Affected Proposals
24-RE-008, 24-RE-012, 24-RE-014, 24-RE-015,
24-RE-018, 24-RE-033/040, 24-RE-034,
24-RE-035, 24-RE-036, 24-RE-038, 24-RE-039,
24-RE-044, 24-RE-049, MVPE Addition
24-RE-010, 24-RE-018, 24-RE-033/040,
24-RE-035, 24-RE-036, 24-RE-038, 24-RE-039,
24-RE-044, 24-RE-048, 24-RE-049,
MVPE Addition
24-RE-008, 24-RE-012, 24-RE-015, 24-RE-019,
24-RE-034, 24-RE-038, 24-RE-044

236116 Multifamily Housing Construction

238220 HVAC Contractors

238160 Roofing Contractors 24-RE-010
238210 Electrical Contractors 24-RE-018
23831 Drywall and Insulation Contractors 24-RE-014
238350 Door and Window Construction 24-RE-036
238390 Duct Installers 24-RE-034
321911 Wood Wmdc_>w and Door 24-RE-036
Manufacturing
326199 Vinyl Window and Door 24-RE-036

Manufacturing
423730 HVAC Wholesalers

24-RE-012, 24-RE-044, 24-RE-049

541310 Architectural Services

24-RE-033/040, 24-RE-035, 24-RE-036,
24-RE-039, 24-RE-048, MVPE Addition

541330 Engineering Services

24-RE-033/040, 24-RE-039, 24-RE-044,

541350 Building Inspection Services

24-RE-008, 24-RE-012, 24-RE-033/040,

541380 Testing Laboratories and Services

24-RE-008,

541690 Other Scientific and Technical
Consulting Services

24-RE-008, 24-RE-012, 24-RE-033/040,
24-RE-039, 24-RE-044




Jobs Impact Statement

During this rulemaking, the SBCC did not receive quantitative evidence demonstrating that the proposed
rules will either create or eliminate jobs in the affected industries. Stakeholder comments and the economic
analysis indicate that the petitions primarily clarify existing practice, align with national standards, and
reduce regulatory burden, but no data were submitted that would support a defensible numeric estimate of
job gains or job losses attributable to these specific changes.

Individual Measures

1. Log Number: 24-RE-008 Vers. 2 AM

Code Section/Title: 2024 WSEC-Residential, Section R402.5.1.2 Air barrier testing
Proponent/Author: Jonathan Jones, WSU Energy Program

1.1. Description & Rationale

A.

Summary of current Baseline (without proposal):

o The code requires that all new dwellings be tested for air leakage. Test results must be
provided to the code official and building owner in writing and signed by the testing agency.
The report must also include the location and time stamped with the date of the test.

Summary of Baseline with changes:

o The proposal requires the testing agent to be certified by the manufacturer of the testing
equipment or a certified trainer. The report is required to include the test pressure for each
data point used to establish the test result.

Summary of changes made at TAG level:

o The proposal initially included a requirement for third party testing with an exception for “rural
areas.” The TAG felt this would be difficult to enforce consistently and there were concerns
regarding cost and availability of third party testers and recommended removal of that portion
of the petition.

Rationale Statement:

o There are many concerns voiced regarding enforcement of this section of the code. The code
change proposal strengthens the necessity to perform these tests. HVAC calculations and
energy model are based on a projected result. Without this result being achieved the
equipment could be undersize causing occupant comfort issues, something that we also
receive many calls about. If the HVAC targeted 4 ACH at 50 PA and the unit tests at 1.25
ACH at 50 PA, the equipment could be short cycling. Equipment is not designed to run at
maximum capacities for extended periods, and this could lessen the life span of HVAC
equipment. Short cycling results in less energy savings. Ventilation requirements added on
top of a leaky dwellings over ventilates the unit which causes larger electric bills and again
comfort issues.

1.2. Economic Cost Analysis

A. Construction Cost Impact:

o The electronic testing requirement should not add any additional cost as all testing
equipment is able to be operated by the software provided by the manufacture of the
equipment. The digital testing would also show the last time the testing device was calibrated
as the manufactures require a scheduled reoccurring recalibration test unique to each
manufacture.



B. Implementation/Plan Review/Inspection Costs:
o This proposal would not impact inspection or plan review.

C. Other Costs:
o Most testing agents are already trained and certified through WSU or other national
organizations.

1.3. Economic Benefit Analysis

A. Direct Cost Savings:
o Ensures the correct testing locations and protocols are used, making sure the homeowner
and inspector receive accurate results.

B. Operational Benefits:
o Tighter homes prevent heated air from leaking to the outdoors, resulting in energy cost
savings.
o Tighter homes prevent pollutants from garages or exterior sources from entering the living
space, providing better air quality.

1.4. Small Business Economic Impact

A. Small Business NAICS Categories Affected:
o 54135 - Building Inspection Services
o 54138 — Testing Laboratories and Services
o 54169 — Other Scientific and Technical Consulting Services
o 23611 — Residential Building Contractors
o 23822 — HVAC Contractors

B. Compliance Burden Comparison:
o All buildings must comply with the air barrier testing requirements, and the requirements are
preexisting in the code. WSU provides a low-to-no cost training and certification program for
individuals.

C. Potential Disproportion/Mitigation:
o There is no disproportional impact to small business, and no mitigation was deemed
necessary.

1.5. Least Burdensome Alternative

o This proposal is the least burdensome approach. This proposal was modified to remove the
more costly aspects while improving clarity of reporting requirements and tester criteria.

1.6. Conclusion

o The proposal helps provide clearer guidance on the testing and reporting of air leakage while
not necessitating third party testing.

2. Log Number: 24-RE-012 AM

Code Section/Title: 2024 WSEC-Residential, Sections R105.2, R202, R403.1, R403.1.1.1,
R403.1.1.2, R403.1.3, and R403.7.2 - Centrally ducted heat pumps

Proponent/Author: Poppy Storm, 2050 Institute, and Kevin Rose, NEEA
2.1. Description & Rationale

A. Summary of current Baseline (without proposal):

o Some of the requirements for ducting and centrally ducted heat pumps are vague.
The current code language still specifies a fuel source for some heat pump
applications, and direction is lacking for sizing of centrally ducted heat pumps.



B. Summary of Baseline with changes:

o This proposal establishes a new definition for balance point for use in setting sizing
requirements for centrally ducted heat pumps. It also requires additional information
on duct sizing in the construction documents, and expanded requirements for
thermostat and control settings.

C. Rationale Statement:

o Good installation and operation are critical to ensure centrally ducted heat pumps
perform at rated efficiency. Equipment sizing, duct sizing, lockout settings, and
setbacks can all dramatically affect system performance. For example, equipment
sizing and lockout settings can increase supplemental heat usage, which is
significantly less efficient than the heat pump’s vapor compression heating. The
proposed code changes specify and reinforce good installation practices, prepare
occupants for efficient operation, and provide code officials with necessary
documentation to review design, installation, and control settings

2.2. Economic Cost Analysis

A. Construction Cost Impact:
o The changes included in this proposal apply to equipment sizing, control settings, and
basic documentation which do not substantively increase costs.
B. Implementation/Plan Review/Inspection Costs:
o The proposed code changes will require minimal additional plan review or inspections;
an estimate of 1 additional hour per permit application.
C. Life-Cycle Costs:
o Better guidance on sizing criteria for centrally ducted heat pumps will extend the life of
the equipment, lowering the life cycle costs while maximizing the efficiency.
2.3. Economic Benefit Analysis

A. Direct Cost Savings:

o There are no estimated construction costs. Any savings is derived from ensuring
proper performance of the system to deliver the expected efficiency and equipment
longevity.

B. Operational Benefits:

o These proposed code changes do not result in additional annual energy savings, but
they help ensure that centrally ducted heat pump systems optimize efficiency thereby
delivering the expected savings for this equipment type.



C. Other Benefits:

o The proposed code changes will not increase first costs but by ensuring efficient
performance of the centrally ducted heating systems, the changes could significantly
reduce supplemental heating usage thereby reducing energy costs and increasing
housing affordability.

2.4. Small Business Economic Impact

A. Small Business NAICS Categories Affected:

23611 Residential building construction

238220 HVAC contractors

423730 HVAC wholesalers

541350 Building Inspection Services

541690 Other Scientific and Technical Consulting Services

O O O O O

B. Compliance Burden Comparison:

o There is no disproportionate impact to small business. Added language will help
businesses comply and ensure that energy savings are delivered to the homeowner,
providing increased customer satisfaction.

C. Potential Disproportion/Mitigation:

o There is no disproportionate impact. Mitigation was achieved during the technical
review of this proposal.

2.5. Least Burdensome Alternative

o This was felt to be the least burdensome alternative after review. The proposal
establishes better guidelines for centrally ducted heat pumps, as an energy saving option
for space heating and cooling. It also provides enhanced, clarified specifications for
equipment controls.

o TAG Mitigations: During the review of this proposal, the technical advisory group made
several changes to mitigate costs and enhance usability. Changes were made to make
the proposal fuel-blind in the specifications for controls and thermostats. The changes
impacting existing buildings were removed.

2.6. Conclusion

o The proposal provides necessary installation and operation instructions to ensure proper
operation of centrally ducted heat pumps that deliver the optimum level of energy
efficiency and equipment performance. The efficiency gains from this type of equipment
will help reach the statutory goals of a 70 percent reduction in energy use over the 2006
energy code by 2031 and achieving net zero energy use in homes and buildings.

3. Log Number: 24-RE-014 Vers. 2 AM**
Code Section/Title: 2024 WSEC-Residential, Section R303.1.1.2 - BIB insulation
Proponent/Author: Rick Blumenthal, WSU Energy Program

3.1. Description & Rationale

e Summary of change:
This petition introduces a method of verifying compliance for blown-in blanket insulation not
currently found in the code.



e Rationale Statement:
This introduces an inspection system for blown-in blanket insulation. For blown-in blanket
system in wall assemblies or dense pack insulation, weighing a sample is the only way to
verify the density is at the correct level to meet the manufacturer's expected R-value. There's
no way to visually inspect this type of system. It is the only system that does not have an
inspection requirement in the code. This is the standard method of verification within the
industry. This will help ensure that the correct level of insulation is installed and will provide
the expected level of energy savings and performance.

3.2. Economic Cost Analysis

A. Construction Cost Impact:

o The highest cost associated with this inclusion would be an extra 60 minutes or so of
installation and recording time. However, existing code requirements already require the
certification of installed insulation R-value.

o Total potential range for typical projects: Approximately $80 to $150 based on typical area
labor costs

B. Implementation/Plan Review/Inspection Costs:
o ltis not anticipated this would increase the time or complexity of inspection or plan
review.

C. Life-Cycle Costs:
o This would not have an impact on lifecycle costs.

3.3. Economic Benefit Analysis

A. Direct Cost Savings:
There is no direct cost savings associated with this measure.

B. Operational Benefits:
This will help ensure that the correct level of insulation is installed and will provide the expected
level of energy savings and performance.

3.4. Small Business Economic Impact

A. Small Business NAICS Categories Affected:
o 23831 - Drywall and Insulation Contractors
o 23611 — Residential Building Contractors

B. Compliance Burden Comparison:
o The TAG did not identify this measure as having an impact on small business. There is a
minor cost per insulated structure.

C. Potential Disproportion/Mitigation:
o The TAG did not identify any disproportional impact on small business that would need to
be mitigated.

3.5. Least Burdensome Alternative

o This proposal is the least burdensome approach, incorporating industry standards into the
code to facilitate proper installation and ease of inspection with minimal cost.

o The TAG reviewed several different locations and wordings before unanimously approving this
approach.

3.6. Conclusion

o This measure improves installation consistency and ensures delivery of intended energy
efficiency while simplifying the inspection process. While the measure does have some
increase in costs, it provides a clear method of compliance where there was none previously.
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4. Log Number: 24-RE-015 Vers. 2 AM

Code Section/Title: 2024 WSEC-Residential, Section R406.2 and Table R406.2 Energy
equalization systems

Proponent/Author: Dave Baylon

4.1. Description & Rationale

A. Summary of current Baseline (without proposal):

o

Section R406.2 retains some legacy terminology on carbon emissions baseline from the
2018 code that was eliminated in most areas in the 2021 code during the EPCA revisions.
The descriptions for system types 2 and 4 in the energy equalization credits table are
confusing.

B. Summary of Baseline with changes:

@)

The proposal updates the language in Section R406.2 to reflect the site energy baseline for
system type comparisons. The differences between system types 2 and 4 are clarified so
they can be more clearly differentiated.

C. Summary of changes made at TAG level:

@)

The proponent provided a second version to help further clarify the differences between the
two heat pump heating system types. The technical advisory group made some additional
editorial clarifications to the proponent’s second version.

D. Rationale Statement:

@)

Table R406.2 includes equalization credits for various heating systems used in the residential
sector. The table was redefined as an efficiency equalization in the 2021 code, but this
section retained its name and leads to unnecessary confusion. System 2 was designed to be
a dual fuel credit for a combination of electric heat pumps and gas furnace supplement. This
proposal returns the credit to gas furnace only and removes the confusion brought on by the
addition made in the 2021 code.

This system credit is designed to allow a gas furnace to supplement split system heat pump.
The gas furnace is typically turned on when the heat pump’s reduced capacity at lower
temperature when the temperature set point is not maintained. Because the furnace heats
the indoor coil it is necessary to turn off the compressor to avoid stress and reduce
(substantially) compressor life. Footnote “b” specifies the temperature when the system
would turn off the compressor and the gas furnace would be activated. Before the
changeover to the gas furnace the electric resistance would provide any supplemental heat
or emergency heat as required. The use of the electric resistance language was removed in
System #2 as it is both confusing and misleading and a standard part of a split system heat
pump. The electric resistance used in virtually all split system heat pumps is designed to
work with the compressor coil to provide capacity increase when the lower temperatures
require added input to maintain the thermostat set point. This function is part of the AHRI
210-240 testing protocol included in the overall HSPF2 ratings. Footnote “c” clarifies the
intent of system 3 to apply to conventional split system heat pumps.

4.2. Economic Cost Analysis

A. Construction Cost Impact:

o

The 2021 code cycle the SBCC elected to abandon the use of carbon emissions as a
criterion for the energy code. This amendment removes the reference to carbon emissions in
accordance with that decision. The remainder of the changes in this proposal is to clarify the
systems in the table and would have no impact on the final system selected by the
contractor.

1"



B. Implementation/Plan Review/Inspection Costs:
o This proposal would not impact inspection or plan review costs but would reduce confusion
and clarify code enforcement.

4.3. Economic Benefit Analysis

A. Direct Cost Savings/Operational Benefits:
o Better understanding of system types for credit application will prevent any
misunderstandings that may lead to need for additional credits to be earned.

4.4. Small Business Economic Impact

A. Small Business NAICS Categories Affected:
o 23611 — Residential Building Contractors
o 23822 — HVAC Contractors

B. Compliance Burden Comparison:
o Clarity on code language would benefit all code users equally.

C. Potential Disproportion/Mitigation:
o There is no disproportional impact to small business.

4.5. Least Burdensome Alternative
o This proposal is the least burdensome approach. Code clarity is beneficial to all users.

4.6. Conclusion
o The proposal helps provide clarity to users with no cost impact.

5. Log Number: 24-RE-033/040 Vers. 3 AM

Code Section/Title: 2024 WSEC-Residential, Section R408 ERI Compliance Pathway
Proponent/Author: Patrick Hanks, BIAW, and Kevin Rose, NEEA

5.1. Description & Rationale

A. Summary of current Baseline (without proposal):

@)

There are currently three options to show compliance with the residential energy code—
prescriptive compliance, simulated building performance, or Passive House compliance.
This petition doesn’t change any code provisions but does provide an additional pathway
to show compliance with the code.

B. Summary of Baseline with changes:

@)

The changes proposed include adding a new compliance pathway through Energy
Rating Index analysis, applicable only to dwelling units and not associated buildings or
spaces. This is similar to the simulated building performance pathway in that there is a
set of mandatory measures from the base code requirements that must be met in
addition to meeting the targeted maximum ERI value. This option was initially proposed
by two different entities. Those two proposals were melded into one unified path by the
proponents and other interested parties and finalized through the technical advisory
group process.

C. Rationale Statement:

o

This proposal adds a modified version of the Energy Rating Index (ERI) compliance path
from the IECC into the Washington State Energy Code (WSEC). The ERI has been an
alternative compliance path in the IECC since the 2015 code. According to the ICC,
Washington is one of 10 states that does not currently allow for an ERI compliance
option. Over time the WSEC has grown more complex, and builders are looking for

12



easier ways to comply with the code. Some smaller jurisdictions are overwhelmed with
the increasing complexity of the WSEC. An ERI compliance path can offer an easier
alternative.

5.2. Economic Cost Analysis

A. Construction Cost Impact:

o This is one of four options for showing compliance with the residential energy code. It is
roughly equivalent in cost to the simulated building performance pathway, both requiring
third-party modelers/raters at a cost of $600 to $900 based on a median home size.
Costs would vary depending on size and complexity of the as-built home. However, it
does allow some flexibility to the design that is not present with the prescriptive or
Passive House pathways that could result in some first cost savings.

B. Implementation/Plan Review/Inspection Costs:

o Itis possible this could increase enforcement time as code officials may want to verify all
the model inputs are accurate to the design and as built home. It’s also possible this
could reduce enforcement time by giving code officials an easy-to-read report to confirm
compliance. It is estimated it would require less than 5 additional minutes per permit
application.

C. Life-Cycle Costs:
o This code option would not have an impact on lifecycle costs. However, some of the
design choices made withing the pathway may impact the lifecycle costs of the home.

5.3. Economic Benefit Analysis

A. Direct Cost Savings:
o This proposal does not change the code requirements, so does not provide any cost or
savings directly.

B. Operational Benefits:
o This proposal allows greater flexibility to builders using a method with which a large
segment of the market is already familiar. This flexibility can potentially result in lower
construction costs for any given level of energy efficiency.

C. Other Benefits:
o The proposal is intended to achieve the same energy savings as the base 2024 code
relative to the 2006 WSEC. Savings relative to the 2021 code are unknown although
likely to achieve some energy savings.

5.4. Small Business Economic Impact

A. Small Business NAICS Categories Affected:
o 23611 Residential building construction
o 541310 Architectural services
o 541330 Engineering services
o 541350 Building Inspection Services
o 541690 Other Scientific and Technical Consulting Services
B. Compliance Burden Comparison:
o This proposal does not pose a cost to users. This is an option that can be used but is not
a code requirement. Compliance can still be shown through one of the existing
pathways.

C. Potential Disproportion/Mitigation:
o As this just provides an additional method of compliance, it does not pose a
disproportionate cost to small business. If used, this compliance pathway can potentially
result in lower costs.
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5.5. Least Burdensome Alternative

o This proposed change does not impose any requirements; it is another optional method to use
to show compliance with the code. Adding more flexibility into the code and additional
methods of complying with the code is the least burdensome alternative.

5.6. Conclusion

o This proposal allows greater flexibility to builders using a method with which a large segment
of the market is already familiar. This flexibility can potentially result in lower construction
costs for any given level of energy efficiency.

6. Log Number: 24-RE-034 Vers. 4 AM**

Code Section/Title: 2024 WSEC-Residential, Section R403.3 and Tables R405.2, R405.2(1)
and R406.3 Ducts in conditioned space

Proponent/Author: Nick O’Neil, Energy 350 and Kevin Rose, NEEA

6.1. Description & Rationale
A. Summary of current Baseline (without proposal):

o

The current code allows ducts to be outside of conditioned space as long as they are
fully insulated to the prescribed level based on size and location.

B. Summary of Baseline with changes:

o

The proposed change requires all ducts to be located inside the building envelope or
deeply buried in insulation unless complying via simulated building performance.

C. Rationale Statement:

o

Installing the ductwork in the conditioned space saves energy by eliminating leakage
that is often wasted to unconditioned space.

6.2. Economic Cost Analysis

A. Construction Cost Impact:

o

Conditioned basements and conditioned crawlspaces were not evaluated, typically
they would include the air handlers and ductwork inside the conditioned space, so
there would be no incremental cost for homes with these foundation types to meet
this provision. Slab homes were considered in the analysis by locating the air
handler in a newly constructed mechanical closet and the ductwork inside to meet
the requirements.

The average size home was estimated at 1,344 f2 and 2,200 2, which represent 2%
and 11% of the slab home foundation configurations in WA respectively. Based on
cost data from the June 2022 ICF report on individual Code Provisions of the 2021
IECC, the necessary changes to a slab home to move the air handling unit and
associated ductwork inside is the construction of a mechanical closet and removal of
attic platforms for supporting air handling units and ductwork. We utilized costs from
the 2022 report and doubled them to include effects of inflation and supply chain
economics present in the current market. Once weighted by the prevalence of slab
home foundation types, the total cost of moving the air handler inside was estimated
at $0.37 2 as shown in the analysis below.
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Analysis Ducts-inside

Size f? 1,344 2,200
Building type weight 2% 1%
Lump Sum costs w/ 12% $370.60 $370.60
markup

Final costs/sf $0.28 $0.17

Final weighted cost/ > (2022$) | $0.18
Final weighted cost/ 2 (2025$) | $0.37

B. Implementation/Plan Review/Inspection Costs:

o

The time required for plan review and field inspections is reduced because the air
handler location is preplanned, and the location and right-sized system design are
required to be shown on the approved plans. Verifying QA and WSEC-R and IRC/IMC-
WA compliance is simpler because the AHJ may have better access to the air handler
located in the conditioned space for the purpose of inspection and installation

C. Life-Cycle Costs:

o

Based on the data provided by the proponent and the average costs for electricity and
gas in the state, the estimated payback is between 5.2 years (electricity) and 12.4
years (gas).

D. Other Costs:

o

The credit allowance in Section R406 is still available to be used even though this is
now a base code requirement.

There is an expected cost increase to slab homes as described above, as well as
reduced space inside to allow for a mechanical closet to incorporate the air-handler
and associated ductwork.

6.3. Economic Benefit Analysis

A. Direct Cost Savings:

o

Locating ductwork in the conditioned space will reduce labor and materials costs by
right sizing the ductwork. Reduced linear footage of ductwork and smaller-diameter
duct sizes are required if the HVAC contractor uses Air Conditioner Contractors of
America (ACCA) Manual D to size the thermal distribution system when they calculate
ACCA Manual J and S design loads for heating and cooling system sizing per WSEC-
R.

Energy savings from locating the air handler and associated ductwork in the
conditioned space is currently worth 0.5 energy credits as noted in the 2021 energy
credits “4 High Efficiency HVAC Distribution System” option. However, credit modeling
for this option during the 2021 WSEC cycle was based on moving the air-handler
inside.

Leakage from the air handler and ductwork along with thermal conduction losses
waste energy when not located in the conditioned space. This is because the HVAC
system box has the greatest pressures and temperatures when compared to leakage
of a floor, wall, or ceiling supply or return register. Additionally, remaining leakage from
ductwork inside the conditioned space will assist with conditioning the home compared
to leakage of that ductwork in unconditioned space.
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Reviewing data from the CA IOU modeling that was used to inform IECC 2024
proposals on a similar topic, the energy savings for homes in Washington (after
weighting by fuel choice and slab home size) is 1.7 kBtu/ f2. This proposal assumes a
split in home size consistent with findings from the 2023 Washington Residential Code
Evaluation and does not consider multi-family building types as shown in the analysis

below.
Analysis Ducts-inside
Home size (f?) 1,344 2,200
Building type weight? 2% 1%
Savings/ 2 25 1.5
Gas home Savings (kBtu) 5,383
Electric home Savings (kBtu) 2,881
Fuel choice Savings (kbtu) 3,406
Weighted Savings/ f? (kBtu) 1.7
Weighted Savings/ 2 (kWh) 0.50

a. Based off. July 2023. Washington Residential Code
Evaluation. Figure 12: Fuel Choice for Primary Space Heating

B. Operational Benefits:

o There is additional thermal comfort because the ductwork does not have to reheat or
re-cool between HVAC cycles, thereby reducing the runtime of the air-handler and
potential behavioral energy saving when occupants do not change the thermostat
settings.

6.4. Small Business Economic Impact

A. Small Business NAICS Categories Affected:

o 23611 Residential building construction
o 238220 HVAC contractors
o 238390 Duct installers

B. Compliance Burden Comparison:

o There is no disproportional impact to small business. The costs are relative to home
construction and reflect best practices for energy conservation. There is an alternate
path provided for ductwork outside of the conditioned space, but there would be
added cost for the associated building modeling.

C. Potential Disproportion/Mitigation:
o There is no disproportional impact on small business. No mitigation is provided.

6.5. Least Burdensome Alternative
o This proposal was seen to be the least burdensome approach. It provides a base
requirement that provides optimal energy efficiency while allowing for an alternate
approach to accommodate situations where the ducts must be placed outside of the
conditioned space.

o TAG Modifications: The initial proposal had no allowance for the ducts to be outside of
the conditioned space and it was unclear if buried ducts were allowed. The proposal was
clarified to allow the use of deeply buried ducts, with additional specifications on how it
would apply to ducts buried in floor insulation.
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6.6. Conclusion
o This proposal will decrease utility bills for homeowners and tenants, as well as providing a
more comfortable living environment. The increase in efficiency will also help reach the
statutory goals of a 70 percent reduction in energy use over the 2006 energy code by
2031 and achieving net zero energy use in homes and buildings.

7. Log Number: 24-RE-036**

Code Section/Title: 2024 WSEC-Residential, Tables R402.1.2 and R402.1.3 U-27 windows
Proponent/Author: Kevin Rose, Tess Studley, NEEA

7.1. Description & Rationale

A. Summary of current Baseline (without proposal):
o The current requirement for windows is a U-factor of 0.28.

B. Summary of Baseline with changes:
o The proposed window U-factor is 0.27.

C. Rationale Statement:

o Windows account for a significant amount of a home’s total heat loss in the envelope,
upwards of nearly 50%. An improvement in window U-value improves overall envelope
performance and reduces heat loss. This proposal moves to lower U-factors to match
current Oregon and future IECC requirements, aligning prescriptive requirements with
technology that is readily available in the NW marketplace, thus driving adoption of
higher performance windows by builders in Washington state. This proposal also acts
as a steppingstone to move window U-factor requirements one step closer to
ENERYSTAR v7.0 requirement of U-0.22, and closer alignment with Zero Energy
Ready state goals.

7.2. Economic Cost Analysis

A. Construction Cost Impact:
o An Energy Star V. 7.0 analysis shows an incremental cost of $12 per window.
o Estimate per unit: $285 per dwelling based on a 2,380 square foot model with 15%
glazing.

B. Implementation/Plan Review/Inspection Costs:
o No additional enforcement time or cost is anticipated.

C. Life-Cycle Costs:
o Maintenance and lifespan are similar to the existing requirement. There is a slight
increase in replacement cost but the market will likely adjust due to the localized
requirements.

7.3. Economic Benefit Analysis

A. Direct Cost Savings:
o The lower U-factor will increase energy efficiency and lower monthly utility bills for
homeowners and tenants with a minimal incremental cost over the current 0.28
windows.

o An Energy Star V. 7.0 analysis shows an annual $7.70 savings, with an average
payback between 2 to 4 years.

B. Operational Benefits:
o For the Energy Star v. 7.0 analysis cited above, the $7.70 annual savings for the
Northern climate zone was computed based on electricity and gas cost assumptions of
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$0.1385/kWh and $12.007/MMBtu. These values were used to convert $7.70/year value
to 55.6 kWh/year or 641 kBtu/yr. Dividing by the standard house size of 2,380 square
feet assumed in the Energy Star analysis yields 0.023 kWh/ft2 or 0.27 kBtu/ft2.

C. Other Benefits:

o This will align the Washington market with that of Oregon to help bring down the cost
per unit.

o Reduced energy bills and higher resale values are likely to increase housing
affordability for average to affordable-housing qualified households.

o Homes with better envelope performance have an easier time maintaining a consistent
mean radiant surface temperature, improving comfort for residents. Additionally, more
advanced window systems typically provide reduced sound transmission, improving
quality of life for home residents.

7.4. Small Business Economic Impact

A. Small Business NAICS Categories Affected:
23611, Residential construction

23835, Door and window construction

321911 Wood window and door manufacturing
326199 Vinyl window and door manufacturing
54131, Architectural services

O O O O O

B. Compliance Burden Comparison:
o There is no disproportionate impact to small business. The actual cost or energy
savings is dependent on home size and design.

7.5. Least Burdensome Alternative

o This proposal is the least burdensome approach to reaching the statutory requirements for
reduction in energy use. By adopting window efficiencies consistent with regional
standards, the cost for efficient windows decreases across the market while providing a
decrease in household energy costs.

7.6. Conclusion

o This proposal will decrease ultility bills for homeowners and tenants, as well as providing a
more comfortable living environment. By adopting window efficiencies consistent with
regional standards, the cost for efficient windows decreases across the market while
providing a decrease in household energy costs. The increase in efficiency will also help
reach the statutory goals of a 70 percent reduction in energy use over the 2006 energy
code by 2031 and achieving net zero energy use in homes and buildings.

Log Number: 24-RE-039 AM with April 24, 2026 update

Code Section/Title: 2024 WSEC-Residential, Section R405.2 Updating the simulated building
performance targets

Proponent/Author: Kevin Rose, NEEA

8.1. Description & Rationale

A. Summary of current Baseline (without proposal):

o The simulated building performance path currently has only three size categories for
single family dwellings. The energy percentage set for each of the categories is
equivalent to the 2021 base code plus the increased efficiency associated with the
R406 required credits.
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B. Summary of Baseline with changes:

o There are three options to update this section to align with the efficiency upgrades in the
2024 code. Option 1 provides an exception to the mandatory requirement for an H/ERV
in climate zone 5 and increases the overall efficiency by 10 percent. Option 2 retains the
mandatory requirement for H/ERV in climate zone 5 and increases the overall efficiency
by 8 percent. Option 3 takes option 2 and correlates it with the new stair step approach
to dwelling size in Section R406.

C. Rationale Statement:
o Update R405 efficiency targets in alignment with the 2024 WSEC-R prescriptive path.
Updating R405 targets would help keep Washinton on track to achieve its statutorily
required 70% efficiency improvement by 2031.

8.2. Economic Cost Analysis

A. Construction Cost Impact:
o This change would keep the base cost of the simulated building performance path
equivalent to the prescriptive path. The actual cost would be dependent on the design
and options selected by the builder.

B. Implementation/Plan Review/Inspection Costs:
o Aslight increase in enforcement time may be needed to verify additional calculations
and efficiency measures needed to comply with more stringent R405 target

C. Life-Cycle Costs:

o This measure would not impact the life cycle cost of the building directly. It would
maintain the overall efficiency gains made within the prescriptive compliance path. The
builder/designer would have some increased flexibility in how to achieve the increase in
efficiency.

8.3. Economic Benefit Analysis

A. Direct Cost Savings:
o There is no direct cost for this change. As this is a design/build compliance path, there
are many different design options open to show compliance via this pathway.

B. Operational Benefits:
o The builder/designer would have increased flexibility in complying with the code and
showing energy savings.

C. Other Benefits:
o Calibrating these targets to the efficiency of the 2024 WSEC-R Prescriptive Path

provides the highest likelihood of aligning the WSEC-R compliance paths to achieve
equivalent levels of efficiency.

8.4. Small Business Economic Impact

A. Small Business NAICS Categories Affected:
o 23611 - Residential Construction
o 54131 - Architectural Design Services
o 54133 - Engineering Services
o 54169 — Other Scientific and Technical Consulting Services

B. Compliance Burden Comparison:
o This proposal does not pose a cost to users. This is a compliance option that can be
used but is not a code requirement. Compliance can still be shown through one of the
other compliance pathways.
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C. Potential Disproportion/Mitigation:
o As this just provides an additional method of compliance, it does not pose a
disproportionate cost to small business. If used, this compliance pathway provides
additional flexibility over the prescriptive code and can potentially result in lower costs.

8.5. Least Burdensome Alternative

o This proposed change does not impose any requirements; it is another optional method to
use to show compliance with the code. Adding more flexibility into the code and additional
methods of complying with the code is the least burdensome alternative.

8.6. Conclusion

o This proposal allows greater flexibility. This flexibility can potentially result in lower
construction costs for any given level of energy efficiency.

Log Number: 24-RE-044 Vers. 2 AM

Code Section/Title: 2024 WSEC-Residential, Table R406.3
Proponent/Author: Larry Andrews, Andrews Mechanical

9.1. Description & Rationale

A. Summary of current Baseline (without proposal):
o The current additional efficiency credit options include only one ground-source heat
pump option.

B. Summary of Baseline with changes:
o The proposed amendment adds an additional credit option for a higher efficiency ground-
source heat pump for more credits.

C. Rationale Statement:

o By not letting the field temperature drop below 36 degrees the heat pump will deliver
more BTUs to the Building for less energy used. Plus, the tube in the ground will not be
affected as much due to the fact the ground around the pipe will be able to keep in
contract with the pipe better for much better performance. For open loop system a drive
on the source water pump will reduce the energy cost by reducing on/ off times on the
pump. This will increase the life of the well pump too, due to you will not have 10 times
the inrush current on motor start-ups which causes the windings to move each time.
Drive will give a soft start so windings will reduce movement of the motor windings with a
start-up. So, the source water pump motors will have an increased life.

9.2. Economic Cost Analysis

A. Construction Cost Impact:

o This option would cost more than the existing ground-source heat pump option but would
also provide more energy savings and reduce the number of credit options that would
need to be included. Absolute cost would be difficult to estimate as the cost varies
greatly based on soil conditions and drilling costs.

B. Implementation/Plan Review/Inspection Costs:
o There is no estimated impact on inspection or plan review.

C. Life-Cycle Costs:
o Replacement costs would be lowered as the system will have an increased life span, as
will the well pump.
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10.

9.3. Economic Benefit Analysis

A. Direct Cost Savings:

B.

o Estimated annual energy cost reduction of 20% to 30% on the closed loop system and
10 % reduction for the open loop system.

Operational Benefits:

o It will cost more in the short run but in the long run operational costs will be lower. This
type of system would not be as affordable as some other systems in the short haul.
Equipment lasts at least 20 years due to the fact it is built better and runs under the
same conditions all the time with no temperature swings like you would see with an air to
air heat pump.

9.4. Small Business Economic Impact

A

C.

Small Business NAICS Categories Affected:

o 23611 — Residential Construction

o 23822 — HVAC Contractors

o 54133 - Engineering Services

o 54169 — Other Scientific and Technical Consulting Services
o 42373 - HVAC Wholesalers

Compliance Burden Comparison:

o This credit option was not seen as imposing a burden on small business as it is an
optional credit measure within a library of credit options to achieve the goal. There are
instances where this credit may be appropriate and easier to achieve than some of the
other options.

Potential Disproportion/Mitigation:
o No mitigation is necessary. This is an optional measure within the credit library.

9.5. Least Burdensome Alternative

o

This credit option was not seen as imposing a burden on small business as it is an optional
credit measure within a library of credit options to achieve the goal. There are instances
where this credit may be appropriate and easier to achieve than some of the other options.

TAG Modifications: During the technical review of this proposed credit item, the technical
advisory group substantiated the credit amounts based on the cost of the system and revised
some of the technical specifications for the hydraulic head and to clarify that you cannot
stack this credit with the other ground source heat pump credit.

9.6. Conclusion

@)

This credit option provides more flexibility within the code without imposing a specific cost or
hardship on small business. This is one optional credit measure within a library of 31 credit
options to achieve the goal. There are instances where this credit may be appropriate and
easier to achieve than some of the other options.

Log Number: 24-RE-048 Vers. 3 AM*

Code Section/Title: 2024 WSEC-Residential, Sections R202 and R101.2 Multi-family 6-plex
construction

Proponent/Author: Sheri Newbold

10.1. Description & Rationale

A. Summary of current Baseline (without proposal):
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o The current code requires that any multifamily building with dwelling units accessed

through a central interior corridor be constructed under the commercial provisions of the
WSEC.

B. Summary of Baseline with changes:
o This petition expands the scope of the residential provisions to include any multifamily
buildings three stories or less with six or fewer dwelling units. Those targeted middle

housing buildings may use either the residential provisions or commercial provisions of
the WSEC.

C. Rationale Statement:

o The state legislature enacted HB 1110 to increase affordable housing options. HB 2071
was enacted to move middle housing up to six unit buildings under the 2024 IRC, to
reduce construction cost and complexity for these modest size buildings. A six-plex is not
the same complexity as a 400 unit apartment building and should not be regulated in the
same way. This proposal brings middle housing under the regulation of the residential
energy code.

10.2. Economic Cost Analysis

A. Construction Cost Impact:

o This introduced an option into the code rather than a requirement. Being able to select
the residential energy code rather than the commercial code could make six-plexes less
expensive to design and construct. Any cost/savings is dependent on the design of the
intended building.

B. Implementation/Plan Review/Inspection Costs:
o This should not affect plan review or inspection time. Similar designs are already allowed
under this code.

C. Life-Cycle Costs:
o As an additional design option, this does not impact life cycle costs.

10.3. Economic Benefit Analysis

A. Direct Cost Savings:

o This change may make multi-family housing comprised of six units or fewer less
expensive to design and construct.

B. Operational Benefits:
o This change does not really introduce any operational benefits. Similar designs are
already allowed under this code and no new technical provisions are introduced.

C. Other Benefits:
o This will impact housing affordability by reducing design and construction complexity for
middle housing. It also furthers the goal of legislation passed to increase the housing
supply and help address the state's shortage of affordable housing.

10.4. Small Business Economic Impact

A. Small Business NAICS Categories Affected:
o 236116 — Multifamily Housing Construction
o 541310 — Architectural Design Services

B. Compliance Burden Comparison:
o This is a design choice allowance in the code and does not pose a burden to small
business. It may provide a benefit to small business in that smaller companies may be
more familiar with the residential energy code provisions than the commercial provisions.
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C. Potential Disproportion/Mitigation:

o No mitigation is necessary. This change proposes a design option rather that technical
code provisions.

10.5. Least Burdensome Alternative

o This was determined to be the least burdensome approach and will allow more structures to
be constructed using the simplified approach in the residential energy code.

o TAG Modifications: The technical advisory group simplified and clarified the proposed
language and consolidated most of the changes within the definition of residential building.

10.6. Conclusion

o The proposal allows designers the choice of which code to design and build under for
multifamily housing up to and including six units. This could provide for significant savings and
allow for greater urban infill for builders and developers more versed with the residential
energy code.

11. Log Number: MVPE Addition 1

Code Section/Title: 2024 WSEC-Residential, Section R402.1.5, 15% cap on glazing using the
component performance method

Proponent/Author: Kjell Anderson, MVPE Committee
11.1. Description & Rationale

A. Summary of changes:

o The 2024 WSEC-R replaced the existing component performance equation with the
revised equation adopted by the model code. This new equation was modified to
retain the current cap of 15 percent glazing for the thermal conductance using factors
in Table R402.1.2.

B. Rationale Statement:
o Retaining the limitation on glazing ensures an equivalent stringency in thermal
performance as the existing WSEC-R and keeps the code on track to achieve
statutorily mandated 70 percent efficiency improvement by 2031.

11.2. Economic Cost Analysis

A. Construction Cost Impact:
o This is continuation of an existing code requirement and thus poses no additional
economic impact. The simplification of the component performance equation provides
minimal cost savings to designers.

B. Implementation/Plan Review/Inspection Costs:
o As this is a continuing requirement, there will be no additional review or inspection
time.

C. Life-Cycle Costs:
o The proposed change is not intended to change regulations and does not affect long
term life-cycle costs.

D. Other Costs:
o No new fees or administrative burden is created.
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11.3. Economic Benefit Analysis

A. Direct Cost Savings:
a. The amendment provides a simplified component performance equation that
minimally reduces cost, as the calculation is currently typically performed through a
third-party automated spreadsheet.

B. Operational Benefits:
a. The amendment retains the current code provision limiting the target UA to 15% of the
conditioned floor area, mitigating the heat loss through windows and providing lower
energy costs.

11.4. Small Business Economic Impact

A. Small Business NAICS Categories Affected:
o 23611, Residential construction
o 54131, Architectural services

B. Compliance Burden Comparison:
o There is no disproportionate impact to small business. This amendment retains
requirements from the previous code while simplifying the component performance
equation and has no cost increase over the current code requirements.

11.5. Least Burdensome Alternative

o This proposal is the least burdensome approach. It maintains current code requirements
to retain energy efficiency and limit changes necessary for stock plans or plan review.

11.6. Conclusion

o The amendment retains the energy efficiency measure present in the previous code,
ensuring the retention of the cost-savings related to lower heating and cooling costs for
homeowners and tenants.
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MORANT McLEOD State of WA DES — 2024 WSEC-R Economic Impact Analysis

Executive Summary

Morant McLeod Management Consulting was retained by the Washington State Department of
Enterprise Services (DES) as an independent third-party economic analyst for the 2024
Washington State Energy Code — Residential Provisions (WSEC-R) development cycle, pursuant
to RCW 19.27.074(3)(b). This Executive Summary consolidates the findings from two detailed
economic impact analysis reports covering all 11 WSEC-R proposals under consideration for
CR-102 filing with the State Building Code Council (SBCC).

The 11 proposals span two groups: Building Envelope & Mechanical Systems (6 proposals: RE-
036, RE-034, RE-010, RE-037, RE-038, RE-049) and Compliance Pathways, Alterations & Energy
Credits (5 proposals: RE-018, RE-035, RE-019, RE-033/040, RE-039). Analyses were prepared in
accordance with Washington State Office of Financial Management (OFM) Life-Cycle Cost
Analysis (LCCA) methodology, using updated 2024/2025 Washington State utility rates and
OFM standard financial parameters over a 50-year study life.

Opverall Findings
Parameter Value / Finding

Total proposals analyzed 11 WSEC-R proposals across 2 groups

Cost-effective proposals 7 of 11 proposals (64%) confirmed cost-effective under
standard LCCA or avoided-cost analysis

Proposals requiring SCC or policy justification 4 of 11 (RE-036: policy alignment; RE-019: SCC-inclusive; RE-
010 and RE-038: health/safety/IAQ/resilience)

Utility rate basis $0.1164/kWh (electricity) | $1.425/therm (natural gas) —
2024/2025 WA State rates

LCCA methodology OFM 50-year study life, 1.93% real discount rate, standard
escalation rates

Alternative frameworks Standard LCCA (RE-034, RE-037, RE-049, RE-035); avoided-
cost (RE-018); fuel-switching with SCC (RE-019);
pathway/calibration (RE-033/040, RE-039);
IAQ/health/safety/resilience (RE-010, RE-038); policy
alignment (RE-036*)

All 11 WSEC-R proposals are recommended for adoption. Seven proposals are confirmed cost-
effective under standard OFM LCCA methodology or alternative analytical frameworks (RE-034,
RE-037, RE-049 under standard LCCA; RE-018 under avoided-cost analysis; RE-035 under per-
credit LCCA; RE-033/040 and RE-039 as zero-cost pathway measures). Four proposals are
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MORANT McLEOD State of WA DES — 2024 WSEC-R Economic Impact Analysis

recommended on non-standard grounds: RE-036 (U-0.27 windows: marginally negative LCC,
justified on Oregon/IECC policy alignment); RE-019 (HP at AC replacement: negative LCC on
energy costs alone, positive with Social Cost of Carbon); RE-010 (roof solar reflectance:
negligible energy savings at WA latitudes, recommended on health/safety/resilience grounds);
and RE-038 (HRV/ERV required in CZ 5B: negative LCC under corrected analysis netting fan
energy consumption and including replacement costs, recommended on indoor air quality,
health/safety, and resilience grounds for CZ 5B buildings tightened under RE-037). Note on
aggregate figures: WSEC-R proposals are reported in mixed units ($/sf for envelope and duct
measures; $/DU for credit and alteration measures) and are not summed to a single package-
level LCC. Each proposal’s economic basis is documented in the individual analyses.

Analytical Methodology

Parameter Value / Finding

Study life 50 years (OFM standard)

Electricity rate $0.1164/kWh — EIA Washington State residential, January
2026

Natural gas rate $1.425/therm — BLS Seattle-Tacoma-Bellevue, December
2024

Real discount rate 1.93% (nominal 5.0% minus 3.07% inflation)

Electricity escalation 1.0%/yr real (OFM standard)

Natural gas escalation 0.5%/yr real (OFM standard)

PV factor — electricity 39.93x annual savings

PV factor — natural gas 35.60x annual savings

Climate zones 4C (Western WA, 4,423 HDD) and 5B (Eastern WA, 6,147
HDD)

Reference DU size Varies by proposal; see individual analyses. Where per-DU
conversion is needed for multifamily proposals, 1,006 sf
(U.S. Census 2023 median, 2-bedroom unit) is used. Single-
family proposals use proposal-specific reference sizes (RE-
036: 2,380 sf ENERGY STAR basis; RE-018: 2,200 sf; RE-019:
1,750 sf CEC basis).
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Group-by-Group Summary

Proposal Group

Count

State of WA DES — 2024 WSEC-R Economic Impact Analysis

Net LCC

Payback

Recommendation

First Cost ‘

Range

Building Envelope & 6 RE-036: $0.12/sf; | +$2.11/sf (RE- 1.3-44yrs Adopt all six
Mechanical Systems RE-034: 034); -$0.011/sf

$0.073/sf; RE- (RE-036);

037: $0.307/sf; +80.537/sf (RE-

RE-038: 037); -$0.883/sf

$0.721/sf; RE- (RE-038, CZ 5B)t;

049: $0.058/sf; +80.532/sf (RE-

RE-010: $0.23/sf | 049); IAQ/H&S

roof (RE-010, RE-038)
Compliance Pathways, 5 |80.23-80.46/sf | +$0.33-$0.57/sf | <1yr=7.2 Adopt all five
Alterations & Credits (RE-018); (RE-018); yrs

$1,000/DU/credit | +$4,577/DU/cr

(RE-035); (RE-035);

$2,259/DU (RE- | +$2,298/DU w/

019); $0 (RE- SCC (RE-019);

033/040, RE- Pathway / TBD

039)
Combined (all 11 11 | Mixed $/sfand | Not aggregated— - Adopt all eleven
proposals) $/DU—see mixed unit bases

individual

analyses

Group 1: Building Envelope & Mechanical Systems (RE-036, RE-034, RE-010,

RE-037, RE-038, RE-049)

All six proposals are recommended for adoption. RE-034 (ducts in conditioned space) is

strongly cost-effective on both a slab-only basis (+$1.62/sf net LCC, 10.3-year payback) and an
all-foundation weighted basis (+$2.11/sf, 1.3-year payback), reflecting that 87% of WA
residential buildings have conditioned basements or crawl spaces where zero incremental cost
is required. RE-036 (U-0.27 windows) is marginally negative at current WA residential rates
(-$0.011/sf), with a 44-year payback within the 50-year study life; adoption is recommended on
policy alignment: Oregon has already adopted U-0.27, and the 2027 IECC Residential Consensus
Committee approved it 25-2-2 on 4/22/25.

RE-010 (roof solar reflectance) requires solar reflectance =0.65 and thermal emittance =0.75 for
roof surfaces in CZ 4C and 5B. Cooling energy savings are negligible at WA latitudes; adoption
is recommended on health, safety, and passive resilience grounds at a modest $0.23/sf roof
area cost. RE-037 (air leakage 4.0—3.0 ACH50) is confirmed cost-effective at +$0.54/sf net
LCC with a 14.5-year payback ($308/DU first cost; 182.5 kWh/DU/yr savings per PNNL PNW
prototype). The TAG modification adds a small-addition exception. RE-038 (H/ERV required in
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CZ 5B) is recommended for adoption on indoor air quality, health/safety, and resilience grounds.
Under corrected analysis — netting HRV fan energy consumption (144 kWh/DU/yr net vs. 344
kWh/DU/yr gross) and including replacement costs at years 20 and 40 (20-year useful life) —
the net LCC is -$0.883/sf. CZ 5B buildings tightened to 3.0 ACH50 under RE-037 require
mechanical ventilation as a health necessity; HRV heat recovery is the most effective ventilation
strategy in Eastern WA's extreme cold climate. RE-049 (HRV/ERV efficacy 1.2—1.7 cfm/W) is
confirmed cost-effective at +$0.532/sf net LCC after inclusion of replacement costs at years 20
and 40 ($58/DU; 3.5-year energy-only payback). HVI CPD database confirms broad market
availability of compliant units.

Group 2: Compliance Pathways, Alterations & Energy Credits (RE-018, RE-
035, RE-019, RE-033/040, RE-039)

All five proposals are recommended for adoption. RE-018 (electric readiness) is confirmed cost-
effective under avoided-cost analysis: the $0.23-$0.46/sf upfront circuit cost is 2.5-4x less
expensive than retrofitting electrical infrastructure after construction, yielding a net LCC of
+80.33-80.57/sf. RE-035 (R406.3 graduated credits) is confirmed cost-effective at +$4,577/DU
net LCC per additional credit required, with a 7.2-year payback; the graduated 250-sf increment
structure eliminates the cliff effects of the current three-tier system.

RE-019 (HP at AC replacement) is recommended for adoption based on SCC-inclusive analysis
(+$2,298/DU net LCC). At current WA rates ($0.1164/kWh electricity, $1.425/therm gas), the
heat pump breaks even with gas heat at a COP of approximately 1.97; modern cold-climate heat
pumps achieve seasonal COPs of 2.0—-2.5, but the existing gas system remains as backup for
peak loads, producing a net annual energy cost increase of $66—872/DU/yr. The Social Cost of
Carbon ($50-$190/ton-CO,, EPA 2023 SC-GHG estimates) bridges the gap: the RMI Green
Upgrade Calculator (with OFM LCCA parameters) yields +$2,298/DU net LCC including SCC. The
break-even improves if gas prices rise relative to electricity — a plausible mid-term trajectory
under Washington's Clean Energy Transformation Act and ongoing federal methane fee
implementation. The two-path compliance structure (HP path or duct/insulation path) provides
flexibility for situations where HP installation is not feasible. RE-033/040 (ERI compliance path,
Section R408) and RE-039 (R405 simulated path targets) are pathway and calibration measures
at zero incremental cost; both are recommended for adoption. SBCC should confirm that ERI
target values and R405 percentage targets are calibrated to the 2024 WSEC-R prescriptive path
equivalence before CR-102 filing.
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RE-035 option table: Three option tables (A/B/C) apply depending on which companion proposals are
recommended for adoption. With RE-036 (U-0.27 windows) and RE-037 (3.0 ACH50 air leakage) both
adopted in this package statewide, Option B applies for all WA climate zones. With RE-038 (H/ERV
required in CZ 5B) also adopted, Option C applies in Climate Zone 5B specifically. SBCC should confirm
this table assignment at CR-102.

RE-039 / RE-033/040 calibration: The R405 simulated path (RE-039) and ERI compliance path (RE-
033/040) contain placeholder TBD percentage targets pending calibration to the 2024 WSEC-R
prescriptive path. SBCC should either (a) resolve final target percentages before CR-102 filing, or (b)
explicitly state in the CR-102 filing that targets will be finalized at CR-103 with a specific calibration
methodology. The same consideration applies to RE-035’s three option tables: SBCC should confirm
which table applies before filing so the public record is complete.
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Complete Proposal Reference Table

All 11 proposals with LCCA results. (P) = pathway/calibration measure; (H/S) =
health/safety/resilience (RE-010: ADOPT (H/S)); T = IAQ/health/safety (RE-038: ADOPTT); RE-

038 net LCC is -$0.883/sf under corrected LCCA (fan energy netting + replacement costs at 20-
year useful life); adoption on IAQ/H&S grounds.

Proposal | Description = Code Section First Cost Net LCC Payback | CE?
RE-036 U-0.27 Table $0.12/sf -$0.011/sf 44yrs | ADOPT*
Window R402.1.2/.1.3
Requirements
RE-034 Ducts in R403.3 $0.073/sft +82.11/sf 1.3 yrst YES
Conditioned
Space
RE-010 | Roof solar R402.6 (new) $0.23/sf roof Health/Safety N/A ADOPT
reflectance & (H/S)
thermal
emittance
RE-037 | Air leakage R402.4.1 $0.307/sf +50.537/sf 14.5yrs YES
4.0-3.0
ACHS50
RE-038 | H/ERV R403.6.1 $0.721/sf -$0.883/sf 43.3yrs | ADOPTt
required — (IAQ/H&S)
CZ 5B
RE-049 | HRV/ERV R403.6.1 $0.058/sf +80.532/sf 3.5yrs YES
efficacy
1.2-1.7
cfm/W
RE-018 Electric R404.5 $0.23-50.46/sf +$0.33- <1yrt YES
Readiness $0.57/sf
RE-035 R406.3 R406.3 $1,000/DU/credit | +84,577/DU/cr | 7.2 yrs YES
Credits
Graduated
RE-019 HP at AC R503.1.2.5 $2,259/DU +$2,298/DU§ N/A ADOPTS§
Replacement
RE- ERI R408 (new) $0 Pathway N/A ADOPT
033/040 | Compliance (P)
Path (R408)
RE-039 R405 R405.2 TBD Calibration TBD ADOPT
Simulated (P)
Path Targets
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* RE-036: Net LCC marginally negative at WA residential rates (-$0.011/sf). Adoption on
Oregon/2027 IECC policy alignment grounds. Basis note: $0.12/sf first cost is derived from the
ENERGY STAR 2,380 sf reference house; net LCC is derived from the 1,006 sf WA reference DU.
Both bases yield $0.12/sf first cost; the -$0.011 vs -$0.012/sf difference is rounding only. The
proponent’s 2—4 year payback uses the ENERGY STAR rate of $0.1385/kWh; MM'’s 44-year
payback reflects WA’s $0.1164/kWh — a 16% rate difference that substantially shifts payback
for a marginal measure.

t RE-034: Weighted all-foundation figures (13% slab x $0.56/sf = $0.073/sf). Slab-only: $0.56/sf
cost, +$1.62/sf net LCC, 10.3-year payback.

1 RE-018: Payback on avoided-cost basis. Upfront cost (§0.23-50.46/sf) vs. PV of avoided
retrofit cost (§0.79/sf) at 20-year deferral.

§ RE-019: LCC positive only with Social Cost of Carbon (+$2,298/DU). Without SCC, net LCC is
negative at current WA utility rates. The +$1.31/sf figure uses the proposal’s 1,750 sf reference
house; on the 1,006 sf WA reference DU the equivalent is +$2.28/sf.

Detailed Report Reference

Report Proposals Covered | File
WSEC-R Building Envelope & RE-036, RE-034, RE- WSEC_R_EnvelopeMech_Econimpact_MM_v1.docx
Mechanical Systems 010, RE-037, RE-038,
RE-049
WSEC-R Compliance RE-018, RE-035, RE- | WSEC_R_PathwaysAlterations_Econimpact_MM_v1.docx
Pathways, Alterations & 019, RE-033/040, RE-
Credits 039

All analyses comply with RCW 19.27.074(3)(b) (independent third-party review), RCW 34.05.328
(SBEIS requirements), and OFM LCCA methodology. Proponent Economic Impact Data Sheets
have been reviewed, validated, and supplemented as documented in each detailed report.

Ernest Stephens II, DBA (ABD), MBA
Principal Consultant

Morant McLeod Management Consulting
ernest@morantmcleod.com
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M MORANT MCLEOD

State ot Washington

Department of Enterprise Services

2024 WSEC-R Economic Impact Analysis
Building Envelope & Mechanical Systems
CR-102 Economic Statements

June 2026
Proposals: RE-036, RE-034, RE-010, RE-037, RE-038, RE-049

Prepared for the Washington State Department of Enterprise Services (DES) and the State Building Code Council (SBCC). CR-102 filing
document — public record upon filing per RCW 34.05.320.
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Analytical Methodology

All LCCA analyses use the following parameters, consistent with all MM 2024 WSEC-R and
WSEC-C reports:

Parameter Value / Finding

Study life 50 years (OFM standard)

Electricity rate $0.1164/kWh — EIA WA State residential, January 2026

Natural gas rate $1.425/therm — BLS Seattle-Tacoma-Bellevue, December
2024

Real discount rate 1.93% (nominal 5.0% minus 3.07% inflation)

Electricity escalation 1.0%/yr real (OFM standard)

Natural gas escalation 0.5%/yr real (OFM standard)

PV factor — electricity 39.93x annual savings

PV factor — natural gas 35.60x annual savings

Climate zones 4C (Western WA, 4,423 HDD) and 5B (Eastern WA, 6,147
HDD)

Reference DU size Varies by proposal; see individual analyses. Where per-DU
conversion is needed for multifamily proposals, 1,006 sf
(U.S. Census 2023 median, 2-bedroom unit) is used. Single-
family proposals use proposal-specific reference sizes (RE-
036: 2,380 sf ENERGY STAR basis; RE-018: 2,200 sf; RE-019:
1,750 sf CEC basis).

Where proponent data is incomplete, MM develops independent estimates from first principles,
engineering calculations, and referenced sources, fully documented. For proposals where
standard LCCA does not apply, supplemental frameworks (avoided-cost, fuel-switching,
qualitative) are used and disclosed.
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Overview — Building Envelope & Mechanical Systems

This report covers six WSEC-R proposals addressing new construction envelope performance,
ventilation, air leakage, and passive resilience requirements. Three proposals (RE-034, RE-037,
RE-049) are confirmed cost-effective under OFM LCCA methodology. One proposal (RE-036) is
recommended on policy alignment grounds. Two proposals (RE-010 and RE-038) are
recommended on health, safety, indoor air quality, and passive resilience grounds.

Proposal | Code Section | First Cost Net LCC Payback
RE-036: U-0.27 Window Table $0.12/sf -$0.011/sf 44 yrs ADOPT*
Requirements R402.1.2/.1.3
RE-034: Ducts in R403.3 $0.073/sft +82.11/sf 1.3 yrst YES
Conditioned Space
RE-010: Roof Solar R402.6 (new) $0.23/sf | Health/Safety N/A ADOPT
Reflectance roof
RE-037: Air Leakage R402.4.1 $0.307/sf +$0.537/sf 14.5yrs YES
4.0—-3.0 ACH50
RE-038: H/ERV Required R403.6.1 $0.721/sf -$0.883/sf 43.3 yrs ADOPT
CZ5B (energy (IAQ/H&S)

only)

RE-049: HRV/ERV Efficacy R403.6.1 $0.058/sf +80.532/sf 3.5yrs YES
1.2-1.7 cfm/W

* RE-036: Net LCC marginally negative at WA rates (-$0.011/sf). Adoption recommended on
Oregon/2027 IECC policy alignment. Basis note: first cost $0.12/sf uses the ENERGY STAR
2,380 sf reference house (23.8 windows); net LCC uses the 1,006 sf WA reference DU (10.1
windows). Both bases produce $0.12/sf — the -§0.011/sf vs -§0.012/sf difference is rounding
only.

t RE-034: Weighted all-foundation figures. Slab-only: $0.56/sf cost, +$1.62/sf LCC, 10.3-yr
payback.
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Proposal 24-RE-036 — U-0.27 Window Requirements

Proposal Description

Parameter Value / Finding

Log number 24-RE-036

Working version Original (no TAG modification)

Code section Table R402.1.2, Table R402.1.3

Proponent Kevin Rose, Northwest Energy Efficiency Alliance (NEEA)
Building types Single family/duplex/townhome; Multifamily 1-3 stories;

Multifamily 4+ stories

Brief description Reduces prescriptive vertical fenestration U-factor from 0.28
to 0.27 for Climate Zone 5 and Marine 4C. Aligns with
Oregon (already adopted), anticipated 2027 IECC, and
ENERGY STAR v7.0 direction.

Cost and Energy Savings Data

The proponent's analysis draws on ENERGY STAR Version 7.0 Residential Windows analysis
(standard house 2,380 sf, 23.8 windows). MM validates and recalculates at WA rates.

Proponent Data (ENERGY STAR v7.0 Basis)

Parameter Value / Finding

Incremental cost per window $12.00 (U-0.28 to U-0.27, ES analysis)

Windows per house (ES 2,380 sf basis) 23.8 windows x $12 = $285.60/DU

Annual energy savings 55.6 kWh/DU/yr (§7.70/yr at ES rate of $0.1385/kWh)
Simple payback (at ES rate) 2-4 years

Morant McLeod Recalculation at Washington State Rates
Washington State residential electricity ($0.1164/kWh) is approximately 16% lower than the
ENERGY STAR analysis rate ($0.1385/kWh). MM recalculates:

Parameter Value / Finding
kWh savings (ES 2,380 sf basis) 55.6 kWh/DU/yr
Prepared for Washington State DES/SBCC — CR-102 Filing Document — Public record upon filing per RCW 34.05.320 Page 4 of 11
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Annual savings at WA rate ($0.1164/kWh) $6.47/DU/yr

PV savings (39.93x) $258/DU

Incremental first cost (23.8 windows x $12) $286/DU

Net LCC — ES 2,380 sf basis -$28/DU (-$0.012/sf)

Net LCC — WA 1,006 sf reference DU (10.1 -$11/DU (-$0.011/sf)

windows)

Simple payback at WA rates 44 years (within 50-yr OFM study life)
Cost-effectiveness determination MARGINALLY NEGATIVE — ADOPT on policy grounds

MM finding: Net LCC is marginally negative at current WA rates (-$0.011/sf). Payback of 44 years falls
within the 50-year OFM study life. Standard LCCA alone does not confirm cost-effectiveness. Adoption
recommended on policy alignment: (1) Oregon already adopted U-0.27; (2) 2027 IECC Residential
Consensus Committee approved U-0.27 for CZ 5 and Marine 4C by 25-2-2 vote on 4/22/25; (3) ENERGY
STAR v7.0 adopted U-0.22 for Northern zones; (4) qualifying products widely available in Pacific NW.

Summary of Findings

RE-036 is recommended for adoption as a policy-alignment measure. The marginal negative
LCC reflects WA's lower residential electricity rate; the measure becomes positive at rates
approximately 16% above current levels.
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Proposal 24-RE-034 V4 TAG Mod (7/11/25) — Ducts in
Conditioned Space

Proposal Description

Parameter Value / Finding

Log number 24-RE-034

Working version Version 4B, 07/08/25 with TAG Modifications 7/11/25

Code section R403.3, Table R406.3, Table R405.2, R502.2.2, R503.1.2

Proponent NEEA / Washington Department of Commerce

Building types Single family/duplex/townhome; Multifamily 1-3 stories

Brief description Requires ductwork inside conditioned space (R403.3.4) or
buried in insulation (R403.3.5). Allows up to 10 LF return / 5
LF supply outside (insulated to R-8). Aligns with 2023
Oregon Residential Specialty Code and 2024 IECC.

Foundation Type Analysis

This proposal's economic impact varies significantly by foundation type. Homes with
conditioned basements or crawl spaces typically already comply at zero incremental cost. Only
slab-on-grade homes require new construction measures.

Parameter Value / Finding

WA slab foundation prevalence ~13% of new residential construction
Conditioned basement/crawlspace ~87% — zero incremental cost
Slab-only incremental cost $0.56/sf (mechanical closet + duct relocation, 20259)
All-foundation weighted cost 0.13 x $0.56 = $0.073/sf
MM Independent LCCA

The proponent does not quantify energy savings. MM develops an independent estimate. WA
residential EUI ~40 kBtu/sf/yr; HVAC ~50% (20 kBtu/sf/yr). Moving ductwork inside conditioned
space reduces HVAC energy by ~8% per PNNL duct location analysis.
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Parameter Value / Finding

First cost — slab homes only $0.56/sf

First cost — all-foundation weighted $0.073/sf

MM estimated annual energy savings 0.469 kWh/sf/yr (8% HVAC reduction for affected homes)
Annual savings at WA rate $0.0546/sf/yr

PV of energy savings (39.93x) $2.18/sf

Net LCC — slab-only basis +81.62/sf

Net LCC — all-foundation weighted basis +82.11/sf

Payback — slab only 10.3 years

Payback — all-foundation weighted 1.3 years

Cost-effectiveness determination YES — positive net LCC on both bases

Additional benefits not in LCCA: improved HVAC sizing via ACCA Manual D; improved thermal
comfort; alignment with 2023 ORSC; reduced duct leakage to outside.

Summary of Findings
RE-034 is confirmed cost-effective. All-foundation weighted net LCC: +$2.11/sf, payback 1.3
years. Slab-only basis: +$1.62/sf, payback 10.3 years. Adoption recommended.
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Proposal 24-RE-010 TAG Mod (6/13/25) — Roof Solar Reflectance & Thermal Emittance
Proposal Description

Log number 24-RE-010 (subsumes 24-RE-010-2, a duplicate filing
administratively consolidated by SBCC)

Working version TAG Modification 6/13/25

Code section R402.6 (New section)

Proponent Kathleen Petrie, King County

Building types Single family/duplex/townhome; Multifamily 1-3 stories;
Multifamily 4+ stories

Brief description Establishes prescriptive solar reflectance (20.65) and thermal

emittance (=0.75) requirements for roof surfaces in Climate
Zones 4C and 5B. Supports passive cooling resilience and
reduces urban heat island contribution.

Economic Analysis

Incremental first cost $0.23/sf of roof area (Delivering Urban Resilience study,
DC/Philadelphia CZ 4A basis)

Annual energy savings (cooling) Negligible per standard WA residential modeling (CZ 4C/5B have
minimal cooling loads)

Analysis framework Health/safety and passive resilience — not standard LCCA

Primary benefits Passive cooling during extreme heat events; reduced HVAC load;
heat island mitigation; co-benefit with solar readiness

Cost-effectiveness determination ADOPT — health/safety/resilience grounds; negligible energy
cost savings at WA latitudes

RE-010 is recommended for adoption as a health, safety, and passive resilience measure. Cooling energy
savings at WA latitudes (CZ 4C/5B) are not sufficient to meet the OFM LCCA cost-effectiveness
threshold, but the proposal addresses growing extreme-heat risk, aligns with King County’s climate
adaptation requirements, and imposes minimal cost ($0.23/sf roof area). The TAG modification on
6/13/25 confirmed scope and applicability.

Proposal 24-RE-037 TAG Mod (6/13/25) — Air Leakage Reduction 4.0 — 3.0 ACH50
Proposal Description

Log number 24-RE-037

Working version TAG Modification 6/13/25 (Rose/NEEA)

Code section R402.4.1

Proponent Kevin Rose, Northwest Energy Efficiency Alliance (NEEA)
Building types Single family/duplex/townhome; Multifamily 1-3 stories
Brief description Tightens prescriptive air leakage requirement from 4.0 to 3.0

ACHS50. TAG modification adds small-addition exception. Tested
by blower-door per ASTM E779 or E1827.

MM Independent LCCA
Proponent originally used 2021 utility rates. MM recalculated at current WA rates ($0.1164/kWh). Cost
data from NEEA 2023 residential air-sealing study ($308.40/DU including blower-door test + sealing

labor). Energy savings from PNNL PNW prototype modeling (182.5 kWh/DU/yr at 3.0 ACH50 vs 4.0
ACH50 baseline).

Reference DU size 1,006 sf (Census median 2-bedroom multifamily)

Incremental first cost/DU $308.40/DU (blower-door test + sealing, NEEA 2023)

Incremental first cost/sf $0.307/sf

Annual energy savings (kWh/DU) 182.5 kWh/DU/yr — PNNL PNW prototype

Annual dollar savings/DU $21.24/DU/yr at $0.1164/kWh

Annual dollar savings/sf $0.0211/sf/yr

PV of 50-year savings/DU $848/DU (39.93x annual savings)

PV of 50-year savings/sf $0.843/sf

Net LCC/DU +$540/DU
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Net LCC/sf +$0.537/sf

Simple payback 14.5 years

Cost-effectiveness determination YES — Cost-Effective

RE-037 is confirmed cost-effective. Net LCC of +$540/DU ($0.54/sf) with a 14.5-year payback. Air sealing
at 3.0 ACH50 is achievable with standard construction practices and is consistent with ENERGY STAR
Version 3.2 requirements. The small-addition exception (TAG mod) appropriately limits scope to new
construction and major renovations.

Proposal 24-RE-038 TAG Mod (6/13/25) — H/ERV Required in Climate Zone 5B
Proposal Description

Log number 24-RE-038

Working version TAG Modification 6/13/25 (Rose/NEEA)

Code section R403.6.1

Proponent Kevin Rose, Northwest Energy Efficiency Alliance (NEEA)
Building types Single family/duplex/townhome; Multifamily 1-3 stories

Brief description Requires mechanical ventilation via HRV or ERV in Climate Zone

5B (Eastern WA) for new construction. TAG modification
narrowed scope from statewide to CZ 5B only. Complements the
proposed air leakage tightening (RE-037).

MM Independent LCCA (CZ 5B only)

Proponent originally used 2021 utility rates. MM recalculated at current WA rates ($0.1164/kWh). Cost:
$725/DU installed HRV/ERV (Rose/NEEA). Gross thermal savings: 344 kWh/DU/yr; less estimated 200
kWh/DU/yr net additional HRV fan consumption = 144 kWh/DU/yr net. Includes replacement costs at
years 20 and 40 (20-year useful life). Adoption recommended on IAQ/health/safety/resilience grounds;
CZ 5B only.

Reference DU size 1,006 sf (Census median 2-bedroom multifamily)
Incremental first cost/DU $725/DU (installed HRV/ERV, Rose/NEEA)
Incremental first cost/sf $0.721/sf

Annual energy savings (kWh/DU) 144 kWh/DU/yr net (344 kWh/DU/yr gross thermal recovery less
200 kWh/DU/yr net additional HRV fan consumption —
conservative estimate)

Annual dollar savings/DU $16.76/DU/yr at $0.1164/kWh (net of fan consumption)

Annual dollar savings/sf $0.01666/sf/yr (net of fan consumption)

PV of 50-year savings/DU $669.29/DU (39.93x net annual savings of $16.76/DU/yr)

PV of 50-year savings/sf $0.665/sf

Net LCC/DU -$888/DU (negative after fan netting and replacement costs; see
methodology note below)

Net LCC/sf -$0.883/sf

Simple payback 43.3 years (energy-only payback before replacement costs)

Cost-effectiveness determination ADOPT — non-LCCA grounds (IAQ, health/safety, resilience in CZ
5B)

RE-038 is recommended for adoption on indoor air quality, health/safety, and resilience grounds. Under
corrected LCCA — netting HRV fan consumption (144 kWh/DU/yr net vs. 344 kWh gross) and including
replacement costs at years 20 and 40 (20-year useful life) — the net LCC is -$888/DU (-$0.883/sf), with
an energy-only payback of 43.3 years. CZ 5B buildings tightened to 3.0 ACH50 under RE-037 require
mechanical ventilation as a health necessity; HRV/ERV is the most effective ventilation strategy in
Eastern WA's extreme cold climate.

Proposal 24-RE-049 V2 TAG Mod (6/3/25) — HRV/ERV Efficacy 1.2 — 1.7 cfm/W
Proposal Description

Log number 24-RE-049

Working version Version 2, 6/3/25 (Moore/HVI)

Code section R403.6.1, Table R406.3

Prepared for Washington State DES/SBCC — CR-102 Filing Document — Public record upon filing per RCW 34.05.320 Page 9 of 11
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Proponent Judy Moore, Home Ventilating Institute (HVI)

Building types Single family/duplex/townhome; Multifamily 1-3 stories;
Multifamily 4+ stories

Brief description Tightens minimum HRV/ERV fan efficiency from 1.2to 1.7

cfm/W. V2 updates test procedure references and adds ECM
motor exception. Mirrors commercial Proposal 275 (V3 TAG).
HVI CPD database confirms market availability of compliant
units.

MM Independent LCCA
Cost: $58/DU incremental (HVI residential product data, higher-efficiency ECM units). Energy savings: 142
kWh/DU/yr net (efficiency standard; no fan energy netting required as this premium recurs at each

equipment replacement). Includes replacement costs at years 20 and 40 (20-year useful life): PV
$39.57/DU (yr20) + $27.00/DU (yr40). MM recalculated at $0.1164/kWh.

Reference DU size 1,006 sf (Census median 2-bedroom multifamily)
Incremental first cost/DU $58/DU (HVI residential data)

Incremental first cost/sf $0.058/sf

Annual energy savings (kWh/DU) 142 kWh/DU/yr — fan + space conditioning
Annual dollar savings/DU $16.53/DU/yr at $0.1164/kWh

Annual dollar savings/sf $0.0164/sf/yr

PV of 50-year savings/DU $660/DU (39.93x annual savings)

PV of 50-year savings/sf $0.656/sf

Net LCC/DU +$535/DU

Net LCC/sf +80.532/sf

Simple payback 3.5 years

Cost-effectiveness determination YES — Cost-Effective

RE-049 is confirmed cost-effective at +$535/DU (+$0.532/sf) after inclusion of replacement costs at
years 20 and 40 (20-year useful life assumption, consistent with RE-038). The low incremental cost
(858/DU) and consistent energy savings make this a strong proposal even after replacement cost
adjustment. HVI CPD database confirms broad market availability of 1.7 cfm/W units. V2 test procedure
updates and ECM exception address practical compliance concerns.

Summary of Findings — Building Envelope & Mechanical
Systems

Proposal Description First Cost NetLCC | Payback Recommendation
RE-036 U-0.27 windows $0.12/sf -$0.011/sf 44 yrs ADOPT (policy)
RE-034 Ducts in conditioned | $0.073/sf* +$2.11/sf* 1.3 yrs* YES

space
RE-010 Roof solar $0.23/sf | Health/Safety N/A ADOPT
reflectance & roof

thermal emittance

RE-037 Air leakage 4.0—3.0 $0.307/sf +80.537/sf 14.5yrs YES
ACH50
Prepared for Washington State DES/SBCC — CR-102 Filing Document — Public record upon filing per RCW 34.05.320 Page 10 of 11
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RE-038 H/ERV required —CZ | $0.721/sf -$0.883/sf 43.3 yrs ADOPTt
5B only (energy
only)
RE-049 HRV/ERV efficacy $0.058/sf +50.532/sf 3.5yrs YES
1.2—1.7 cfm/W

* RE-034 weighted all-foundation figures. Slab-only: $0.56/sf cost, +§1.62/sf LCC, 10.3-yr

payback. T RE-038: net LCC is -$0.883/sf under corrected LCCA (fan energy netting +

replacement costs at 20-yr useful life). Adoption recommended on IAQ/health/safety/resilience
grounds; CZ 5B only.

All six proposals recommended for adoption. RE-036 on policy alignment grounds; RE-034, RE-
037, and RE-049 confirmed cost-effective under OFM LCCA methodology. RE-010 and RE-038
recommended on health, safety, indoor air quality, and resilience grounds. RE-038 applies to
Climate Zone 5B only; under corrected LCCA (fan energy netting + replacement costs) net LCC

is -$0.883/sf, adopted on non-LCCA grounds.

Ernest Stephens II, DBA (ABD), MBA
Principal Consultant
Morant McLeod Management Consulting
ernest@morantmcleod.com
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State of WA DES — 2024 WSEC-R Economic Impact Analysis

All LCCA analyses use the following parameters, consistent with all MM 2024 WSEC-R and

WSEC-C reports:

Parameter Value / Finding

Study life

50 years (OFM standard)

Electricity rate

$0.1164/kWh — EIA WA State residential, January 2026

Natural gas rate

$1.425/therm — BLS Seattle-Tacoma-Bellevue, December
2024

Real discount rate

1.93% (nominal 5.0% minus 3.07% inflation)

Electricity escalation

1.0%/yr real (OFM standard)

Natural gas escalation

0.5%/yr real (OFM standard)

PV factor — electricity

39.93x annual savings

PV factor — natural gas

35.60x annual savings

Climate zones

4C (Western WA, 4,423 HDD) and 5B (Eastern WA, 6,147
HDD)

Reference DU size

Varies by proposal; see individual analyses. Where per-DU
conversion is needed for multifamily proposals, 1,006 sf
(U.S. Census 2023 median, 2-bedroom unit) is used. Single-
family proposals use proposal-specific reference sizes (RE-
036: 2,380 sf ENERGY STAR basis; RE-018: 2,200 sf; RE-019:
1,750 sf CEC basis).

Where proponent data is incomplete, MM develops independent estimates from first principles,
engineering calculations, and referenced sources, fully documented. For proposals where
standard LCCA does not apply, supplemental frameworks (avoided-cost, fuel-switching,

qualitative) are used and disclosed.

Prepared for Washington State DES/SBCC — CR-102 Filing Document — Public record upon filing per RCW 34.05.320 Page 2 of 14
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Overview — Compliance Pathways, Alterations & Energy

Credits

This report covers five WSEC-R proposals addressing residential compliance pathways, existing
building alterations, and energy credit requirements. Two proposals (RE-018, RE-035) are

confirmed cost-effective. RE-019 is cost-effective only with Social Cost of Carbon inclusion. RE-
033/040 and RE-039 are pathway/calibration measures at zero incremental cost.

Proposal Code First Cost Net LCC EVLETE CE?
Section

RE-018: Electric R404.5 $0.23-30.46/sf | +80.33-80.57/sf | <1yr* YES
Readiness
RE-035: R406.3 R406.3 $1,000/DU/credit | +$4,577/DU/credit | 7.2 yrs YES
Credits Graduated
RE-019: HP at AC R503.1.2.5 $2,259/DU +$2,298/DUt N/A ADOPTTt
Replacement
RE-033/040: ERI R408 (new) S0 Pathway N/A ADOPT
Compliance Path
RE-039: R405 R405.2 TBD Calibration TBD ADOPT
Simulated Path
Targets

* RE-018 payback on avoided-cost basis: upfront cost vs. PV of retrofit cost avoided at year 20.

1T RE-019 LCC positive only with Social Cost of Carbon. Without SCC, net LCC is negative.

Prepared for Washington State DES/SBCC — CR-102 Filing Document — Public record upon filing per RCW 34.05.320
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Proposal 24-RE-018 TAG Mod (6/20/25) — Electric
Readiness

Proposal Description

Parameter Value / Finding

Log number 24-RE-018

Working version TAG Modification 6/20/25

Code section R404.5 and subsections R404.5.1 through R404.5.5

Proponent New Buildings Institute / Washington Department of
Commerce

Building types Single family/duplex/townhome; Multifamily

Brief description Requires dedicated electrical branch circuits at time of
construction for gas/liquid-fuel cooking appliances
(240V/40A), clothes dryers (240V/30A), space heaters
(240V/30A or 120V/20A), water heaters (240V/30A or
120V/20A). Water heater space requirement (3x3x7 ft).
Exception for shared multi-DU R-2 systems.

Analytical Framework: Avoided-Cost Analysis

Standard LCCA is not applicable to RE-018 because the measure produces no direct annual
energy savings at construction — it reduces the future cost of electrification when appliances
are replaced. MM applies an avoided-cost framework using OFM LCCA parameters.

Parameter Value / Finding

Upfront construction cost $0.23-50.46/sf ($500-$1,010/DU at 2,200 sf)

Future retrofit cost (without readiness) $2,560+ per Group 14 / CA Energy Commission

Retrofit timing assumption Year 20 (appliance replacement cycle)

Future retrofit cost in present dollars $0.79/sf (single-payment PV at 1.93% real discount over 20

years: $2,560 + (1.0193)2° = 2,200 sf = $0.793/sf. Note: this
uses a single-payment discount factor, not the annuity PV
factor (39.93x) used for recurring annual savings —
appropriate because the avoided retrofit is a one-time lump-
sum cost, not an annual stream.)

Net LCC (avoided cost minus upfront) +50.33 to +$0.57/sf (positive = cost-effective)
Cost ratio: retrofit vs. new construction 2.5-4.0x more expensive as retrofit
Annual energy savings when electrified 50-66% reduction in end-use energy per appliance
Prepared for Washington State DES/SBCC — CR-102 Filing Document — Public record upon filing per RCW 34.05.320 Page 4 of 14
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Cost-effectiveness determination

YES — cost-effective under avoided-cost framework

Sources: NBI Cost of Decarbonization Code (2022); California Energy Commission (2022);
Group 14 Engineering (2020). All three confirm retrofit costs are 2.5-4x higher than at-
construction costs. The 20-year retrofit timing is conservative; appliance lifespans average 13-

18 years.

Summary of Findings

RE-018 confirmed cost-effective under avoided-cost analysis. Net LCC: +$0.33-80.57/sf.

Adoption recommended.

Prepared for Washington State DES/SBCC — CR-102 Filing Document — Public record upon filing per RCW 34.05.320 Page 5 of 14
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Proposal 24-RE-035 V5 TAG Mod (7/11/25) — R406.3
Energy Credits: Graduated by Size

Proposal Description

Parameter Value / Finding

Log number 24-RE-035

Working version Version 5, 7/11/25 with TAG Modification 7/11/25

Code section R406.3

Proponent NEEA / Washington Department of Commerce

Building types Single family/duplex/townhome (R-2 DU credit count
unchanged)

Brief description Replaces three-tier (small/medium/large) structure with
graduated 250 sf increments from 1,500-3,500+ sf. No
change for <1,500 sf. Credits increase up to 10 at 3,500+ sf.
Three option tables: A (baseline), B (if U-0.27 AND 3.0 ACH
both adopted), C (CZ 5B only, if HRV also adopted).

Per-Credit LCCA

Parameter Value / Finding

Incremental cost per additional credit $1,000/DU (proponent, 2025 data)
Annual energy savings per credit 1,200 kWh/yr

Annual savings at WA rate ($0.1164/kWh) $139.68/DU/yr

PV of savings (39.93x) $5,577/DU per credit

Net LCC per credit +$4,577/DU per credit

Simple payback 7.2 years

Cost-effectiveness determination YES — positive LCC, sub-8-year payback

Option Table Summary

Applies when Medium home (2,000-2,249 3,500+ sf
sf)
Option A Baseline (neither U-0.27 nor 3.0 8 credits 10 credits
ACH)
Prepared for Washington State DES/SBCC — CR-102 Filing Document — Public record upon filing per RCW 34.05.320 Page 6 of 14
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Option B Both U-0.27 AND 3.0 ACH 8 credits (same as A) 10 credits
adopted
Option C (CZ 5B U-0.27, 3.0 ACH, AND HRV Reduced vs A/B Reduced
only) adopted

Summary of Findings
RE-035 confirmed cost-effective at +$4,577/DU net LCC per additional credit, 7.2-year payback.
Graduated structure more equitable than current cliff-effect three-tier system. SBCC should
confirm which option table applies based on adoption status of RE-036 and air leakage
proposals before CR-102 filing. Adoption recommended.

Prepared for Washington State DES/SBCC — CR-102 Filing Document — Public record upon filing per RCW 34.05.320
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Proposal 24-RE-019 V3 (6/25/25) — Heat Pump at AC
Replacement

Proposal Description

Parameter Value / Finding

Log number 24-RE-019

Working version Version 3, received 6/25/25 (Plummer/Sierra Club)

Code section R503.1.2.5 (new); R503.1.2.5.1 (HP path); R503.1.2.5.2 (AC
path)

Proponent Dylan Plummer, Sierra Club

Building types Single family/duplex/townhome; Multifamily 1-3 stories

Brief description When a ducted AC is replaced (R503 alteration), homeowner
must either: (1) install a ducted heat pump as primary
heating source; or (2) comply with duct leakage, attic
insulation, and air sealing requirements. Heat pump sized to
greater of cooling load or existing AC capacity. Two
compliance paths provide flexibility.

Analytical Framework: Fuel-Switching with Social Cost of Carbon

RE-019 presents the same analytical situation as WSEC-C Proposal 267 (HVAC heating
replacement). The HP requirement increases electricity costs because HP heating is marginally
more expensive than gas at current WA rates. Net LCC is negative without SCC.

Parameter Value / Finding

Incremental first cost $2,259/DU (HP vs. AC; CA Energy Commission, p. 31)

Basis 1,750 sf single-family dwelling (proposal’s own reference;
MM WA reference DU is 1,006 sf — on WA basis: +$2.28/sf)

Annual energy cost change -$66 to -$72/DU/yr (net INCREASE — see note)

Net LCC — energy savings only NEGATIVE — not cost-effective on energy costs alone

Net LCC — with Social Cost of Carbon +$2,298/DU (+$1.31/sf based on proposal’s 1,750 sf

reference house, not the 1,006 sf WA reference DU); RMI
Green Upgrade Calculator

Analytical tool RMI Green Upgrade Calculator with OFM LCCA parameters

Cost-effectiveness determination ADOPT — cost-effective with SCC; consistent with WA
carbon policy

Prepared for Washington State DES/SBCC — CR-102 Filing Document — Public record upon filing per RCW 34.05.320 Page 8 of 14
51



MORANT McLEOD State of WA DES — 2024 WSEC-R Economic Impact Analysis

Note on energy cost direction: At current WA rates ($0.1164/kWh electricity, $1.425/therm gas), per-BTU
HP heat cost approximately equals gas heat at COP 1.97. Modern cold-climate HPs in WA achieve
seasonal COPs of 2.0-2.5, but existing gas system remains as backup for peak loads. Net effect: slight
annual energy COST INCREASE of $66-S72/yr at current rates — HP displaces gas (cheaper per BTU)
with electric (slightly more expensive even at HP efficiency). This reverses if electricity rates fall or gas
rises, as expected under WA's long-run energy policy trajectory.

AC replacement is the lowest-cost moment to add heat pump capability. Combining
replacement events avoids a separate future upgrade. The two-path structure provides flexibility
for situations where HP installation is not feasible.

Summary of Findings
RE-019 recommended for adoption based on SCC-inclusive analysis (+$2,298/DU net LCC).
Adoption consistent with Washington's statutory carbon reduction commitments.
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Proposals 24-RE-033 / 24-RE-040 Combined — ERI
Compliance Path (Section R408)

Proposal Description

Parameter Value / Finding

Log numbers 24-RE-033 and 24-RE-040 (combined)

Working version 033/040 Workgroup Recommendation 7/08/25, TAG
Modification 7/11/25

Code section New Section R408; R202 (definitions); R401.2 (compliance
options)

Proponents RE-033: Oregon Dept. of Energy / Pacific NW proponents;
RE-040: NEEA

Building types Single family/duplex/townhome; Multifamily

Brief description Establishes Section R408 as a fourth residential compliance
path (alongside Prescriptive R401-R404, Simulated
Performance R405, Passive House R407). ERI per
ANSI/RESNET/ICC 301 where 100 = 2006 IECC baseline. UA
backstop: TCp < TCr x 1.15 for CZ 3-8.

Economic Analysis: Alternative Compliance Pathway

Parameter Value / Finding

Incremental first cost S0 — alternative compliance path, not a prescriptive
mandate

Incremental energy savings ERI-dependent; calibrated to 2024 WSEC-R prescriptive
equivalence

UA backstop (R408.3) TCp < TCr x 1.15 (CZ 3—8) — prevents low-performing
envelope

ERI reference design 2006 IECC (ANSI/RESNET/ICC 301); HERS-equivalent for

most buildings

Target values To be set by SBCC consistent with 2024 WSEC-R
prescriptive equivalence

Cost-effectiveness determination ADOPT — zero incremental cost, adds compliance flexibility

The ERI path benefits builders who prefer holistic energy modeling. Buildings achieving a given
ERI target meet equivalent energy performance to the prescriptive path by definition. The UA
backstop prevents achieving a favorable ERI through non-envelope measures while leaving the
thermal envelope below prescriptive standards.
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Summary of Findings
RE-033/040 recommended for adoption at zero incremental cost. SBCC should calibrate ERI
target values to 2024 WSEC-R prescriptive equivalence before final adoption.
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Proposal 24-RE-039 TAG Mod (6/27/25) — R405
Simulated Performance Path Targets

Proposal Description

Parameter Value / Finding

Log number

24-RE-039

Working version

TAG Modification 6/27/25

Code section

R405.2 (Simulated Building Performance Compliance)

Proponent

Kevin Rose, Northwest Energy Efficiency Alliance (NEEA)

Building types

All residential building types

Brief description

Establishes placeholder percentage targets in R405.2 to be
calibrated to the 2024 WSEC-R prescriptive path. Current
values all TBD by size tier: <1,500 sf, 1,500-5,000 sf, >5,000
sf, Group R-2.

Economic Analysis: Calibration Measure

Parameter Value / Finding

Incremental first cost

TBD — depends on final percentage values adopted

Annual energy savings

TBD — calibration to prescriptive path implies equivalence

Prior cycle targets (2021 WSEC-R)

64% (<1,500 sf), 47% (1,500-5,000 sf), 41% (>5,000 sf)

Relationship to RE-033/040

ERI path (R408) should be calibrated to same targets as
R405

Purpose

Ensures R405 path achieves equivalent efficiency to 2024
prescriptive path

Cost-effectiveness determination

ADOPT pending calibration — structural/alignment measure

When final target percentages are determined — calibrated to the 2024 WSEC-R prescriptive
path as TAG recommends — R405 compliance will require equivalent performance to
prescriptive for each size tier. Cost-effectiveness will mirror the prescriptive path, documented
in PNNL-33918 (revised PNNL-34242) as cost-effective.

Summary of Findings
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RE-039 recommended for adoption as a necessary structural component. Target percentages
should be resolved to specific values calibrated to the 2024 prescriptive path before CR-102
filing.
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Summary of Findings — Compliance Pathways, Alterations
& Energy Credits

Proposal Description First Cost Net LCC Payback Recommendation

RE-018 Electric $0.23- +80.33- <1 yr* YES — Adopt
readiness $0.46/sf $0.57/sf

RE-035 R406.3 credits | $1,000/credit | +$4,577/DU/cr | 7.2 yrs YES — Adopt
graduated

RE-019 HP at AC $2,259/DU +$2,298/DUt N/A ADOPT w/ SCC

replacement
RE-033/040 ERI compliance S0 N/A (pathway) N/A ADOPT
path
RE-039 R405 simulated TBD TBD TBD ADOPT (calibrate)
targets

* RE-018 payback on avoided-cost basis. T RE-019 requires Social Cost of Carbon for positive
LCC.

All five proposals recommended for adoption. RE-018 and RE-035 confirmed cost-effective
under standard/avoided-cost LCCA. RE-019 recommended with SCC justification. RE-033/040
and RE-039 are pathway/calibration measures at zero incremental cost.

Ernest Stephens II, DBA (ABD), MBA
Principal Consultant

Morant McLeod Management Consulting
ernest@morantmcleod.com
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Appendix B: Documentation of Determinations
Required Under RCW 34.05.328

Describe the general goals and specific objectives of the statute that this rule
implements. RCW 34.05.328(1)(a)

The Washington State Building Code Act (RCW 19.27) and the Washington State Energy Code Act (RCW
19.27A), together with RCW 34.05.328 and RCW 19.85, establish the following general goals and specific
objectives for this rulemaking:

1. Public Health and Safety: Protect building occupants and the general public from hazards related to
residential construction, fire, structural failure, and environmental health issues

2. Statewide Uniformity: Establish consistent building standards across all Washington jurisdictions to
ensure predictable compliance requirements

3. Energy Efficiency: Promote energy-efficient construction practices that reduce environmental impact
and lower operating costs

e Construct increasingly energy efficient homes and buildings by the year 2031

e Require new buildings to meet a certain level of energy efficiency but allow flexibility in building
design, construction and heating equipment efficiencies within that framework

e Allow space heating equipment efficiency to offset or substitute for building envelope thermal
performance

¢ In maintaining the Washington State Energy Code, every three years the council shall review the
code and may amend any provisions to increase the energy efficiency of newly constructed
residential buildings.

4. Economic Efficiency: Minimize unnecessary regulatory burden on businesses, contractors, property
owners, and enforcement agencies while maintaining essential safety and performance standards

Explain why this rulemaking is needed to achieve the goals and objectives of the
statute. RCW 34.05.328(1)(b)

Public Health and Safety (RCW 19.27.020(1)

The updates to the code provide better insulation value and provide more efficient heating and incentivize
cooling for tenants. Cool roofs limit the effects of urban heat islands and provide cooler summer dwellings for
underserved urban populations. (24-RE-034, 24-RE-036, 24-RE-037, 24-RE-038, 24-RE-010, 24-RE-012, 24-
RE-019)

Statewide Uniformity (RCW 19.27.031(1)

Changes were made to make the Washington State Energy Code more consistent with the model code. (24-
RE-037, many minor editorial changes throughout the code)

Energy Efficiency and Environmental Goals (RCW 19.27.031(3), RCW 19.27A.020(2), RCW 19.27A.045,
RCW 19.27A.160(2))

Several proposals support state energy and environmental policies:
e Energy storage systems (24-RE-035)
e Solar energy systems (24-RE-035)
e Ventilation and indoor air quality (24-RE-034, 24-RE-037, 24-RE-038, 24-RE-049)
e Heating and cooling efficiency (24-RE-012, 24-RE-019, 24-GP2-034,)
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Economic Efficiency (RCW 19.27.031(4))

The amendments reduce regulatory burden through:
e Clarification of ambiguous provisions (reducing interpretation disputes)
¢ Alignment with national standards (reducing state-specific compliance costs)
e Providing more flexibility to show compliance

Describe alternatives to rulemaking and the consequences of not adopting this rule.
RCW 34.05.328(1)(b)
Alternative 1: No Rulemaking (Status Quo)

e Consequence: Washington would remain 3-6 years behind national standards and new
technologies, hindering the adoption of modern construction practices and creating market barriers
for innovative building products and technologies; achieving the statutory requirement of a 70%
reduction in energy use would place a burden on users, requiring a larger jump in efficiency gains for
the next cycle

¢ Impact on Small Business: Increased confusion, variable interpretation, and inability to predict
compliance costs across jurisdictions; more difficultly in achieving compliance with the future code

Alternative 2: Guidance Documents Instead of Formal Rulemaking

e Consequence: Guidance documents lack the legal force necessary to ensure uniform statewide
application. This would perpetuate inconsistent enforcement and compliance disputes

¢ Impact on Small Business: Continued uncertainty and potential for jurisdiction-specific
interpretations that increase costs

Alternative 3: Delayed Adoption (Wait for 2027 IRC)

e Consequence: Washington would continue with outdated provisions or pathways for the use of
updated technologies for an additional 3 years, providing a burden on users and local enforcement
and maintaining code conflicts; achieving the statutory requirement of a 70% reduction in energy use
would place a burden on users, requiring a larger jump in efficiency gains for the next cycle

¢ Impact on Small Business: Continued use of outdated requirements that conflict with current
products and practices and difficulty meeting the increased requirements necessary to achieve the
70% reduction in energy use

A preliminary cost-benefit analysis was made available. RCW 34.05.328(1)(c)

Yes. The preliminary cost-benefit analysis was made available through this document, and Sections 1
through 6 of the Individual Measures provide the comprehensive cost-benefit analysis supporting these
determinations.

Do the probable benefits of this rulemaking outweigh the probable costs, considering both the
qualitative and quantitative benefits and costs and the specific directives of the statute being
implemented? RCW 34.05.328(1)(d)

See sections 2-6 of the individual measures.

Is this rule the least burdensome alternative for those required to comply? RCW 34.05.328 (1)(e)

Yes. Each individual measure analysis (see section 6) includes a "Least Burdensome Alternative"
determination. Rulemaking as a whole represents the least burdensome approach for the following reasons:

The proposed rulemaking is the least burdensome alternative that achieves the statutory goals of safety,
uniformity, energy efficiency, and economic efficiency.

59



Does this rule require those to whom it applies to take an action that violates the requirements of
anotthfederal or state law?

Yes
No |E

Explain how that determination was made. RCW 34.05.328(1)(f)

No. This rulemaking does not conflict with or violate any federal or state law. On the contrary, it harmonizes
Washington State mechanical code requirements with multiple federal and state legal frameworks.

Does this rule impose more stringent performance requirements on private entities than on public
entities? RCW 34.05.328 (1)(g)

Yes. [ Provide a citation. Explain.

No X

No. The 2024 Washington State Energy Code applies uniformly based on occupancy, use, condition, or
hazard classification rather than on whether the owner or operator is a public or private entity. Public agencies
and private parties are subject to the same statewide minimum and maximum code requirements

Do other federal, state, or local agencies have the authority to regulate this subject?
List below.

Yes. |:|
No [X

Is this rule different from any federal regulation or statute on the same activity or subject?

Yes [ ]
No X

If yes, check all that apply. The difference is justified because:

A state statute explicitly allows SBCC to differ from federal standards. (If checked, provide the
citation.)

Yes [ ]

No [X

There is substantial evidence that the difference is necessary to achieve the statute's general goals
and objectives. (If checked, explain.)

RCW 34.05.328 (1)(h)

The 2024 Washington State Energy code differs from the model code to meet Washington-specific conditions
or policies and the statutory obligations in RCW 19.27A, resulting in an estimated increase in energy
efficiency of 25 percent over the model code.

60



Explain how SBCC ensures that the rule is coordinated with other federal, state, and local agencies,
laws, and rules. RCW 34.05.328 (1)(i)

The Washington State Building Code Council coordinates rulemaking through:
1. Inter-Agency Coordination
o Follows the Administrative Procedure Act 34.05 RCW
o Collaboration with Commerce (Energy policy, strategic plan)
o Coordination with Department of Health (indoor air quality)
2. Technical Advisory Group (TAG) Process
o Multi-stakeholder groups including contractors, engineers, code officials, utilities and agency
representatives
o Review and comment on all proposals for conflicts and coordination issues
3. Public Comment Process
o Notice to affected federal, state, and local agencies
o Public hearings and written comment periods
o Response to agency comments and concerns
4. Model Code Alignment
o Base amendments on nationally recognized IECC model code
o Coordinate with the International Code Council development process
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