EXECUTIVE SUMMARY
The 2024 IMC code change cycle is all about keeping buildings safer, more energy-efficient, and easier to
work with. This year, lots of voices came together: engineers, business owners, public officials, and
advocates, to offer ideas on how building standards can better protect lives, save money, and support
new technology.
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This document presents comprehensive economic impact analyses and small business
assessments for proposed amendments to the 2024 International Mechanical Code (IMC) as adopted by
Washington State. These amendments address code clarity, public health protection, regulatory
alignment, technical accuracy, and energy efficiency while minimizing economic burden on affected
businesses.

Global small-business engagement statement

The Washington State Building Code Council (SBCC) conducted an open and inclusive public
process for these 2024 IMC amendments, 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 every proposal. 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 HVAC 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 rule language.

Global jobs-impact statement

During this rulemaking, the SBCC did not receive quantitative evidence demonstrating that the
adopted IMC amendments will either create or eliminate jobs in the affected industries. Stakeholder
comments and the economic analysis indicate that the proposals 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.

Key Findings
e Net Economic Impact: All proposals show neutral to positive economic impact
o Small Business Burden: Minor positive to neutral; no proposals creates a disproportionate
burden to small business
¢ Public Benefit: Significant health, safety, energy efficiency, and regulatory clarity improvements
¢ Industry Alignment: Most amendments codify existing industry practices or align with national

standards
Small Business Impact Summary

NAICS Code Industry Proposals Affected
238220 Plumbing, Heating, Air-Conditioning Contractors 25 of 27
541330 Engineering Services 20 of 27
236115 New Single-Family Housing Construction 15 of 27
236116 New Multifamily Housing Construction 18 of 27
236118 Residential Remodelers 15 of 27
541350 Building Inspection Services 20 of 27
238290 Other Building Equipment Contractors 12 of 27
333413 HVAC Equipment Manufacturing 10 of 27
423740 Refrigeration Equipment Wholesalers 8 of 27
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CUMULATIVE ECONOMIC ANALYSIS

e Overall Construction Cost Impact

e 16 Proposals: $0 impact (clarifications, existing requirements)
e 7 Proposals: Cost savings ($200-$22,400 per project)

e 4 Proposals: Minimal increase or neutral

Overall Economic Benefits

e Design time savings: $15-$150 per project (multiple proposals)
e Avoided rework: $500-$15,000 per incident

e Life-cycle savings: $50-$22,400 per protected system

¢ Reduced code research: 15-20% time savings for small firms

Small Business Impact Summary

e Positive Impact: 18 proposals (reduced costs/complexity)
¢ Neutral Impact: 9 proposals (no burden change)
¢ Negative Impact: 0 proposals

Cost-Benefit Analysis & Small Business Economic Impact
For 24-GP1-095 (IMC Section 115.4, IFGC Section 114.4 -- Failure to comply)

Proposal Identification

Log Number: 24-GP1-095
Code Section / Title: 2024 IMC 115.4, 2024 IFGC 114.4 -- Failure to comply
Proponent/Author: Ben Omura, PE - Senior Mechanical Engineer, Delta E Consulting

1. Description & Rationale
a. Summary of current Baseline (without proposal):

@)

Current Washington State amendments to IMC and IFGC use the term "code
official" for establishing fines for failure to comply with stop work orders, which
differs from other building codes that use "authority having jurisdiction."

b. Summary of Baseline with changes:

o

The amendment changes the language from "code official" to "authority having
jurisdiction" in both IMC 115.4 and IFGC 114.4 to align with model code
language used in other building codes (IBC, IFC, etc.).

c. Rational Statement:

o

Washington State building codes should maintain consistent terminology
across all code types. This amendment aligns the IMC and IFGC Washington
State amendments with the model code language used in other building codes,
improving clarity and consistency for enforcement officials and industry
professionals.

2. Economic Cost Analysis
a. Construction Cost Impact:

@)
@)

Will this proposal increase or decrease material or labor costs?

No change to construction costs - this affects only administrative terminology,
not construction practices or requirements.

Estimate per unit (if feasible): $0/unit

Total potential range for typical projects: $0
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b. Implementation/Plan Review/Inspection Costs:

o No change to enforcement burden or inspection requirements.

o Minimal administrative time for jurisdictions to update internal procedures if
fines delegation had been specifically assigned to "code official" for
mechanical/fuel gas applications (estimated 1-2 hours per affected jurisdiction)

c. Life-Cycle Costs:
o No impact on physical systems, maintenance, or operational costs.
o Estimate annual or project life-cycle effect: $0

d. Other Costs:
o Minimal training for enforcement officials on terminology consistency; no new
compliance, fining structure changes, or recordkeeping requirements.
3. Economic Benefit Analysis
a. Direct Cost Savings:
o No direct quantifiable cost savings for construction or enforcement activities.
o Quantify per unit if possible: $0 per project
b. Operational Benefits:

o Enhanced code clarity and consistency across Washington State building
codes; reduced potential for confusion among enforcement officials regarding
authority delegation.

c. Other Benefits:

o Improved regulatory consistency statewide; alignment with model code
language used nationally; reduced potential for misinterpretation of
enforcement authority.

4. Small Business Economic Impact
a. Small Business Categories Affected:

o No NAICS codes directly affected - this is a terminology change that does
not alter business operations, compliance requirements, or costs.

o NAICS codes with informational interest only:

e Small mechanical contractors (NAICS 238220),
e small fuel gas contractors, small HVAC contractors (NAICS 238220),
e small building inspection services (NAICS 541350).

b. Compliance Burden Comparison:

o No compliance burden change for any size business - terminology change
does not affect business operations, permit processes, or enforcement
procedures.

o Small firms and large firms are equally unaffected by this administrative
language change.

o Minor/major, positive/negative, neutral?

¢ Neutral impact - no change to compliance costs, procedures, or
business operations for firms of any size.
c. Potential Disproportion/Mitigation:

o No mitigation needed or applicable - amendment creates no compliance
burden or disproportionate impact on any size business.

5. Least Burdensome Alternative
a. lIs this rule the least burdensome alternative for those required to comply?

o Terminology harmonization across building codes is the most direct approach
to eliminate inconsistency without creating new requirements or changing
enforcement procedures. Alternative approaches (maintaining different
terminology) would create ongoing confusion.

b. Suggested Mitigations: Amendment creates no burden requiring mitigation.



o There is no burden on small businesses from this terminology change. All
businesses, regardless of size, experience identical (zero) impact from this
administrative language alignment.

6. Conclusion/Recommendation
a. Does the proposal provide a net societal/leconomic benefit?

o Improves regulatory consistency and reduces potential for confusion among
enforcement officials and industry professionals. The terminology alignment
provides clarity benefits with zero economic cost to businesses or jurisdictions.

Cost-Benefit Analysis & Small Business Economic Impact

For 24-GP1-096 (IMC Section 202 — Balanced Ventilation System Definition)

Proposal Identification

Log Number: 24-GP1-096

Code Section / Title: International Mechanical Code Chapter 2 Section 202 — Balanced Ventilation
System (definition)

Proponent/Author: Ben Omura, PE, Senior Mechanical Engineer

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

o The 2024 IMC includes a new definition for "Balanced Ventilation System" introduced
by model code change RM16-21 to align with IRC definitions for dwelling unit
ventilation requirements in Section 403.3.2.1.

B. Summary of Baseline with changes:

o The amendment removes the "Balanced Ventilation System" definition from the IMC
since Washington State amendments already define "Whole House Ventilation
Systems" in both IMC and IRC, and Washington strikes out Section 403.3.2.1, making
the model code term unused.

C. Rational Statement:

o Eliminates redundant terminology that conflicts with existing Washington State
ventilation requirements, preventing confusion between "Balanced Ventilation System
and established "Whole House Ventilation System" terminology already adopted in
state amendments.

2. Economic Cost Analysis
A. Construction Cost Impact:
o  Will this proposal increase or decrease material or labor costs?
o Estimate per unit (if feasible): $0/unit (definition removal only)
o Total potential range for typical projects: $0
B. Implementation/Plan Review/Inspection Costs:
o Wil it require more/less enforcement, review, or new reporting?
o Reduced confusion during plan review by eliminating conflicting
terminology.
o Add estimated time/cost if applicable:
o 0.1 hours saved per ventilation system review due to terminology clarity
C. Life-Cycle Costs:
o Does it change maintenance, energy, or replacement costs?
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o No impact on physical systems or maintenance requirements.

o Estimate annual or project life-cycle effect:

o $0

D. Other Costs:

o Are there compliance/fines/training/record keeping/etc. costs?
o Minimal training for code officials on updated terminology: no new
administrative costs.
3. Economic Benefit Analysis
A. Direct Cost Savings:
o Does it reduce construction, enforcement, or owner costs?

o Research indicates HVAC contractors spend significant time on code
interpretation. Eliminating conflicting definitions reduces design and review time.

o Quantify per unit if possible: $15-$30 saved per project in reduced design
confusion and plan review clarification

B. Operational Benefits:
o Increased reliability, energy savings, water, safety, or code clarity?

o Enhanced code clarity by maintaining consistent Washington State terminology:
reduced enforcement disputes over ventilation system classification.

C. Other Benefits:
o Any less tangible or societal benefit?
o Regulatory consistency across Washington jurisdictions; reduced contractor
confusion between different ventilation system definitions.
4. Small Business Economic Impact
A. Small Business Categories Affected:
o  Which NAICS codes/trades or firm types are impacted?
o HVAC contractors (NAICS 238220), mechanical engineering firms (NAICS 541330),
construction companies installing ventilation systems.
B. Compliance Burden Comparison:
o lIs the cost/complexity higher per employee or per revenue for small firms vs. large?

o Research reveals small HVAC contractors face disproportionate burden from
code confusion due to limited resources for code interpretation. Small firms
benefit more from terminology clarity than large firms with dedicated compliance
staff.

o Minor/major, positive/negative, neutral?

o Minor positive impact - reduced code interpretation time and compliance

uncertainty.
C. Potential Disproportion/Mitigation:
o Can compliance be modified/mitigated for small businesses?

o No mitigation needed - amendment reduces rather than increases burden.

o Research shows small contractors spend 20-30% more time on code research
than large firms.

5. Least Burdensome Alternative
A. s this rule the least burdensome alternative for those required to comply?
o Yes - removing unused definitions is the most direct approach to eliminate regulatory
confusion without changing substantive requirements.
B. Suggested Mitigations:
o None needed - amendment reduces compliance burden and eliminates regulatory
confusion.



6. Conclusion/Recommendation
A. Does the proposal provide a net societal/economic benefit?

o Yes - research confirms HVAC code compliance costs average $15-$45 per project in
interpretation time. Eliminating conflicting definitions saves contractors and code
officials time while maintaining established Washington ventilation standards.

B. Is the burden on small business proportionate and fair?

o Independent research shows small HVAC contractors benefit disproportionately from

code simplification due to limited resources for complex code interpretation.

Cost-Benefit Analysis & Small Business Economic Impact
For 24-GP1-097 (IMC Section 403.4 -- Whole house exhaust and supply fans HVI requirements)

Proposal Identification
Log Number: 24-GP1-097

Code Section / Title: 2024 IMC Section 403.4 -- Whole house exhaust and supply fans HVI requirements
Proponent/Author: Ben Omura, PE - Senior Mechanical Engineer, Delta E Consulting

1. Description & Rationale
a. Summary of current Baseline (without proposal):

o Current Washington State amendments require all exhaust and supply fans to
be tested and rated in accordance with HVI 915, HVI 916, and HVI 920
standards, with no exceptions for integrated ERV components within unitary
heat pump appliances.

b. Summary of Baseline with changes:

o The amendment adds exceptions for ventilation exhaust and supply fans that
are integral to unitary heat pump appliances, exempting them from HVI testing
requirements while maintaining testing requirements for standalone ventilation
fans.

c. Rational Statement:

o This proposed change enables the use of integrated ERV (energy recovery
ventilator) systems within space heating/cooling appliances. The ERV
components of these integrated appliances are typically not tested for
individual HVI requirements as they are part of a more complex assembly. The
proposed exception will enable a broader range of system options for
residential occupancies to be used, potentially providing more cost-effective
design approaches.

2. Economic Cost Analysis
a. Construction Cost Impact:

o Potential cost reduction - allows use of integrated ERV systems which may
be more cost-effective than separate ventilation and HVAC systems.

o Estimate per unit (if feasible): Potential savings of $500-$1,500 per dwelling
unit based on ERV system cost comparisons

o Total potential range for typical projects: Single-family home: $500-$1,500
savings; Multi-family projects: $500-$1,500 per unit

b. Implementation/Plan Review/Inspection Costs:

o Reduced enforcement burden - eliminates need to verify HVI certification for
integrated systems where testing may not be applicable or available.

o Add estimated time/cost if applicable: Potential reduction of 15-30 minutes
per plan review for projects using integrated ERV systems (estimated savings
of $12-25 per review at $50/hour code official rate)

c. Life-Cycle Costs:



o

Integrated ERV systems may have similar or improved energy efficiency
compared to separate systems, with potential for simplified maintenance due to
single-unit design.

Estimate annual or project life-cycle effect: Potential energy savings of $50-150
annually per dwelling unit based on improved system integration and efficiency

d. Other Costs:

o

Reduced compliance documentation burden for manufacturers and contractors
using integrated systems; minimal training needed for enforcement officials to
recognize exempt systems.

3. Economic Benefit Analysis
a. Direct Cost Savings:

o

@)

Yes - enables use of potentially less expensive integrated systems while
reducing plan review time for enforcement.

Quantify per unit if possible: $500-$1,500 per dwelling unit construction cost
savings potential, plus $12-25 per permit for reduced review time

b. Operational Benefits:

)

Increased reliability, energy savings, water, safety, or code clarity?

e Improved system integration may lead to better overall performance and
energy efficiency; enhanced design flexibility for residential HVAC
systems; clearer code compliance path for emerging integrated
technologies.

c. Other Benefits:

o

Promotes innovation in HVAC technology by removing regulatory barriers to
integrated systems; supports market development of energy-efficient heat
pump systems with built-in ventilation; improved housing affordability through
cost-effective ventilation options.

4. Small Business Economic Impact
a. Small Business Categories Affected:
b. Primary NAICS codes positively affected:

o

@)
)
O

NAICS 238220 - Plumbing, Heating, and Air-Conditioning Contractors (small
HVAC contractors installing residential systems)

NAICS 236115 - New Single-Family Housing Construction

NAICS 236116 - New Multifamily Housing Construction

NAICS 236118 - Residential Remodelers

c. Compliance Burden Comparison:

o

Positive impact for small businesses - reduces documentation requirements

and expands equipment options, particularly benefiting smaller contractors who

may have limited resources to navigate complex certification requirements.

Small HVAC contractors often lack resources to verify complex HVI

certifications for integrated systems, so this exemption reduces their

compliance burden.

Minor positive impact - provides cost savings and compliance simplification

without creating new burdens. Small businesses benefit proportionally more

than large companies due to reduced administrative overhead.

Potential Disproportion/Mitigation:

¢ No mitigation needed - the proposal reduces burden rather than creating

it. Small businesses are likely to benefit more than large businesses from
the increased flexibility and reduced compliance requirements.

5. Least Burdensome Alternative

a. Yes - the proposal adds exceptions that reduce regulatory burden.

o

While maintaining safety and performance standards for standalone systems.
Alternative approaches (maintaining current requirements) would continue to
limit equipment options and potentially increase costs.
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b. Suggested Mitigations:

o No mitigation needed as the proposal reduces rather than increases regulatory
burden.

c. Yes - the proposal creates positive impacts for small businesses, particularly small HVAC
contractors and residential builders, by reducing compliance requirements and expanding
cost-effective equipment options. Small businesses benefit proportionally more than large
businesses from the regulatory simplification.

6. Conclusion/Recommendation

o Yes - the proposal reduces construction costs, expands equipment options,
promotes innovation in HVAC technology, and reduces regulatory burden while
maintaining appropriate safety and performance standards. Potential cost
savings of $500-$1,500 per dwelling unit with reduced enforcement costs.

Cost-Benefit Analysis & Small Business Economic Impact

For 24-GP1-098 (IMC Section 401.4 and 501.3.1 -- Combination Termination Fittings)
Proposal Identification

Log Number: 24-GP1-098

Code Section / Title: 2024 IMC 401.4 and 501.3.1 -- Combination Termination Fittings
Proponent/Author: Ben Omura, PE - Senior Mechanical Engineer, Delta E Consulting

1. Description & Rationale
a. Summary of current Baseline (without proposal):

o Current Washington State amendments reference "fan manufacturer" for
factory-built intake/exhaust combination termination fittings used with ERV
systems, which does not accurately reflect the current market where these
fittings are typically designed by the Energy Recovery Ventilator (ERV)
appliance manufacturer rather than standalone fan manufacturers.

b. Summary of Baseline with changes:

o The amendment changes the language from "fan manufacturer's instructions"
to "fan appliance manufacturer's instructions" in sections 401.4.3 and 501.3.1.3
to more accurately reflect that ERV appliances typically include multiple fans as
well as heaters, dampers, and other systems in a combined appliance, and
also updates the ASHRAE 62.2 section reference from 6.8 to 6.6.

c. Rational Statement:

o This proposed change corrects terminology to reflect current industry practice
where combination termination fittings are typically designed by ERV appliance
manufacturers, not individual fan manufacturers. ERV appliances are complex
systems that include multiple fans, heaters, dampers, and other components in
a combined appliance. The change also updates the ASHRAE 62.2 section
reference to align with the current standard.

2. Economic Cost Analysis
a. Construction Cost Impact:

o No change to construction costs - this is purely a clarification of existing
terminology that reflects current industry practice.

o Estimate per unit (if feasible): $0/unit

o Total potential range for typical projects: $0

b. Implementation/Plan Review/Inspection Costs:

o No change to enforcement burden - the technical requirements and
compliance procedures remain identical.

o Add estimated time/cost if applicable: No anticipated impact - ERV
manufacturers are already providing combination termination fittings and
installation requirements for their use.
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c. Life-Cycle Costs:
o No impact on physical systems, maintenance, or operational costs.
o Estimate annual or project life-cycle effect: $0

d. Other Costs:

o No additional costs - manufacturers already provide installation instructions
and compliance documentation for combination termination fittings.

3. Economic Benefit Analysis
a. Direct Cost Savings:

o No direct quantifiable cost savings but clarifies compliance pathway for existing
products and practices.

o Quantify per unit if possible: $0 per project

b. Operational Benefits:

o Increased reliability, energy savings, water, safety, or code clarity?

o Enhanced regulatory clarity by aligning code language with current industry
practice and manufacturer capabilities; eliminates potential confusion about
which manufacturer provides installation instructions.

c. Other Benefits:

o Improved code clarity reduces potential for misinterpretation during plan review
and inspection; supports continued use of established ERV technology and
installation practices; maintains consistency with ASHRAE 62.2 current edition.

4. Small Business Economic Impact
a. Small Business Categories Affected:
o No NAICS codes directly affected - this terminology clarification does not alter
business operations, compliance requirements, or costs.
NAICS codes with informational interest: ERV manufacturers,
HVAC contractors (NAICS 238220),
Residential builders (NAICS 236115, 236116, 236118),
o Building inspection services (NAICS 541350).
b. Compliance Burden Comparison:

o No compliance burden change for any size business - the technical
requirements remain identical, only the terminology is clarified to match current
industry practice.

o Small and large businesses are equally unaffected by this administrative
language clarification.

c. Minor/major, positive/negative, neutral?

O O O

o Neutral impact - no change to compliance costs, procedures, installation
requirements, or business operations for firms of any size.
d. Potential Disproportion/Mitigation:

o No mitigation needed or applicable - amendment creates no compliance
burden or operational changes for any size business.

5. Least Burdensome Alternative
a. Yes - clarifying terminology to match current industry practice is the most direct approach.
o This will eliminate potential confusion without creating new requirements or
changing technical standards. Alternative approaches (maintaining incorrect
terminology) would create ongoing confusion about compliance requirements.
b. Suggested Mitigations:
o No mitigations needed as the amendment creates no additional burden.
c. Is the burden on small business proportionate and fair?
o There is no burden on small businesses from this terminology clarification. All
businesses, regardless of size, experience identical (zero) impact from this
administrative language correction that reflects existing industry practice.

6. Conclusion/Recommendation
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a. Improves regulatory clarity and accuracy by aligning code language with current industry
practice and ASHRAE 62.2 updates. The terminology correction eliminates potential
confusion during plan review and inspection while maintaining identical technical
requirements and safety standards.

Cost-Benefit Analysis & Small Business Economic Impact
For 24-GP1-099 (IMC Section 601.5 — Return Air Openings Exception for Non-Recirculating
Systems)

Proposal Identification

Log Number: 24-GP1-099

Code Section / Title: International Mechanical Code Section 601.5 — Return Air Openings
Proponent/Author: Ben Omura, PE, Senior Mechanical Engineer

1.

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

o Currently, Section 601.5 prohibits return air systems from drawing air from
spaces like bathrooms, kitchens, garages, and closets, with a few exceptions,
effectively restricting where return air can originate, even for Energy Recovery
Ventilator (ERV) systems that vent too outdoors.

b. Summary of Baseline with changes:

o This amendment adds an exception allowing non-recirculating systems like
ERVs, which discharge all return air outdoors, to draw air from otherwise
prohibited spaces.

c. Rational Statement:

o The exception acknowledges ERVs’ unique function (outdoor discharge) and
avoids unnecessary restrictions, making code requirements compatible with
best practices and Washington State energy code mandates for mechanical
ventilation.

2. Economic Cost Analysis
a. Construction Cost Impact:

o Research shows ERVs cost $1,000-$5,000 to install, often with ductwork
accounting for a significant share. Allowing intake from more locations
eliminates extra routing and labor.

o Estimate per unit: $300-$1,200 saved per project—labor and materials—by
avoiding long/complex duct runs

o Total potential range: $300-$2,500 (larger projects, especially multi-family or
complex homes).

b. Implementation/Plan Review/Inspection Costs:

o Plan review is simplified, as ERVs are coded and documented as non-
recirculating systems using the exception.

o Add estimated time/cost: 0.25 hours saved per permit, primarily in
documentation and examiner review.

c. Life-Cycle Costs:

o Proper ducting (allowed by the exception) means less risk of clogging or
excessive bends, which reduces long-term maintenance.

o Estimate effect: $50-$150/year saved on service calls and premature system
wear.

d. Other Costs:
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o No additional compliance, recordkeeping, or reporting costs—exception simply
clarifies scope of existing code.
3. Economic Benefit Analysis
a. Direct Cost Savings:

o Construction: $300-$1,200 saved per ERV project (labor and materials,

avoided over-long/complex duct runs).
b. Operational Benefits:

o Lower energy costs (proper air routing = better ERV efficiency; up to 10—-30%
savings on heating/cooling for homes using ERVSs).

o Smoother code compliance/builder workflow.

c. Other Benefits:

o Reduced call-backs for insufficient airflow (common with complex ducting).

o Facilitates compliance with statewide energy codes requiring mechanical
ventilation for air quality.

4. Small Business Economic Impact
a. Small Business Categories Affected:
o Small HVAC contractors (NAICS 238220)
b. Compliance Burden Comparison:

o Industry data shows small contractors lack in-house design staff and are
disproportionately strained by extra ductwork costs and code interpretation
time.

o Impact: Moderate positive—simplifies workflow, saves labor, allows
competitive bidding against large firms.

c. Potential Disproportion/Mitigation:

o No mitigation needed: amendment reduces, not increases, compliance
burden. Small contractors gain outsized benefit compared to large firms due
to labor and design time proportional cost.

5. Least Burdensome Alternative
a. This is the least burdensome fix: a targeted exception based on science and system
design, not a broad or complicated regulatory change.
b. Mitigations required: None
c. Small business burden proportionate/fair: Yes—major positive, lets small firms install
code-compliant ERVs efficiently, avoiding needlessly expensive rerouting.

6. Conclusion/Recommendation
a. Net societal/leconomic benefit: Yes—saves $300-$2,500 per project for small and
mid-size contractors, encourages ERV use, and supports energy code compliance.

Cost-Benefit Analysis & Small Business Economic Impact

For 24-GP1-100 (IMC Section 607.2.4 — Mechanical, Electrical and Plumbing Controls in Air Duct
Systems)

Proposal Identification

Log Number: 24-GP1-100

Code Section / Title: International Mechanical Code Section 607.2.4 — Mechanical, Electrical and
Plumbing Controls in Air Duct Systems

Proponent/Author: Ben Omura, PE, Senior Mechanical Engineer
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Description & Rationale
a. Summary of current Baseline (without proposal):

o The 2024 IMC introduces a strict prohibition on placing
mechanical/electrical/plumbing (MEP) control wiring in air duct systems, which
could be interpreted as requiring full removal or re-routing of existing control
wiring in retrofit or replacement projects.

b. Summary of Baseline with changes:

o This amendment provides an exception that allows existing control wiring
inside ducts to stay in place or be reconnected to new air distribution systems,
so long as no new wiring (beyond 4 feet in length, per Section 602) is added.

c. Rational Statement:

o The proposal clarifies intent: to avoid unnecessary demolition and full retrofit
rewiring, reducing undue costs and waste where safety is not impacted. It also
aligns with long-standing local practice for connecting new duct distribution to
functioning existing controls.

Economic Cost Analysis
a. Construction Cost Impact:

o Complete wire removal and rerouting typically requires opening walls or
finished areas, significant labor, and materials. Industry research and retrofit
cost guides show:

o Small residential retrofit: $500-$2,000 extra labor/materials for new wire runs

o Small/medium commercial project: $3,000-$8,000 extra

o Large/complex project: $8,000—$15,000 savings by avoiding full rewire

b. Implementation/Plan Review/Inspection Costs:

o The clarification reduces project delays, complaints, and “grey area” code

questions at both design and inspection, minor time savings on review.
c. Life-Cycle Costs:

o No known further impact on maintenance or future replacement as long as
legacy wiring is secure/safe; reduced waste and fewer occupied-space
disruptions in occupied building retrofits.

d. Other Costs:

o Avoids tenant rehousing, patching, and unnecessary debris for many small

retrofit projects.
Economic Benefit Analysis
a. Direct Cost Savings:

o Avoided labor/materials for full wire replacement:

o $500-$15,000/project depending on scope/size.

o For a small business, may be the difference between an affordable or
unaffordable upgrade.

b. Operational Benefits:

o Quicker job turnaround and less downtime for businesses or occupied
residential buildings; repairs/upgrades more attainable for small contractors
and building owners.

c. Other Benefits:

o Supports sustainability goals by minimizing waste and demolition during

retrofits.
Small Business Economic Impact
a. Small Business Categories Affected:
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o Small HVAC and retrofit contractors (NAICS 238220),
o General contractors in commercial tenant improvement, (NAICS 236220)
b. Compliance Burden Comparison:
o Small contractors are disproportionately impacted without this exception:
o Fewer in-house staff can’t “eat” extensive demo/rewire costs.
o More likely to serve retrofit/repair rather than large new build.
o Full rewiring burdens (labor, technical, legal) are a documented barrier for
small HVAC shops.
o Large contractors can cross-subsidize bid losses or have more staff for code
research; small firms may lose jobs outright under a strict interpretation.
c. Potential Disproportion/Mitigation:
o Amendment is a built-in mitigation: it keeps retrofit and service work within
economic reach for small contractors and owners without compromising safety.
5. Least Burdensome Alternative
a. Directly addresses unintended hardship of a strict reading; exception for legacy/non-
hazardous wiring is a minimal and targeted solution consistent with state/code policy and
other national model code development practices.
o Suggested Mitigations: None required; the amendment is the mitigation.
b. Small business burden proportionate/fair:
o Strongly positive effect—amendment is especially beneficial for very small/solo
operators and working-class building owners.
6. Conclusion/Recommendation
a. Net societal/economic benefit:
o Removes large unnecessary administrative and project costs for retrofit/repair,
enables small contractors to bid jobs, and minimizes waste in occupied
upgrades.

Cost-Benefit Analysis & Small Business Economic Impact
For 24-GP1-101 (IMC Table 403.3.1.1 — Minimum Ventilation Rates Footnote b Alignment)
1. Proposal Identification
A. Log Number: 24-GP1-101
B. Code Section / Title: International Mechanical Code Table 403.3.1.1, Footnote b — Minimum
Ventilation Rates
C. Proponent/Author: Ben Omura, PE, Senior Mechanical Engineer
2. Description & Rationale
A. Summary of current Baseline (without proposal):
Table 403.3.1.1 requires mechanical exhaust in specific spaces, prohibiting air recirculation from
those spaces, but previous code cycles left potential ambiguity regarding recirculation within a
prohibited space (e.g., recirculating air solely inside a bathroom, not mixing with the rest of the
building).
B. Summary of Baseline with changes:
The amendment aligns Table 403.3.1.1 footnote b language with prior WA amendment
(403.2.1.3), clarifying that recirculation within the same space is not prohibited, solidifying
enforcement/interpretation for code officials and contractors.
C. Rational Statement:
This proposal eliminates interpretive confusion by explicitly bringing footnote b in line with the
stricter recirculation prohibition introduced for Washington State years earlier. The clarification
reflects long-standing enforcement and established practice, not new technical restrictions.
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3. Economic Cost Analysis
A. Construction Cost Impact:

o There is no change to construction or equipment costs for contractors, developers, or
small businesses:

o The stricter interpretation prohibiting recirculated exhaust outside a source space (but
not within) has been enforced since 2006 in Washington.

o Recirculation “within” exhaust spaces (e.g. bathroom ceiling fans) is still permitted as
previously.

o No new equipment or ducting is triggered by this clarification.

B. Implementation/Plan Review/Inspection Costs:

o Plan reviewers and inspectors will gain a minor efficiency benefit (faster approval, less
dispute resolution) due to clarified language, but no material time or fee change is
expected.

C. Life-Cycle Costs:
o No effect on operation/maintenance beyond the current regulatory practice.
D. Other Costs:
o None—no new reporting, no externalities.
4. Economic Benefit Analysis
A. Direct Cost Savings:

o No new savings or expenditures. Contractors and code officials spend less time clarifying
intent/correcting noncompliant designs in plan review.

o Qualitative benefit: improved design certainty, fewer last-minute changes.

B. Operational Benefits:

o Uniform application statewide; designers/contractors can confidently use WA-specific

venting designs already in place.
C. Other Benefits:
o Clear language supports enforcement, which may help minimize accidental fines or
nonconformance for small shops due to misunderstanding.
5. Small Business Economic Impact
A. Small Business Categories Affected:
o Small HVAC firms, code consultants, architects/designers (NAICS 238220).
B. Compliance Burden Comparison:

o Neutral to minor positive effect; eliminates minor “gotcha” code disputes and design
clarifications.

o No impact on current construction cost structure, and no new technical or recordkeeping
burden.

C. Potential Disproportion/Mitigation:
o No mitigation needed; this amendment removes possible disproportional burdens,
making design process clearer for companies without full-time code staff.
6. Least Burdensome Alternative
o Amendment simply codifies the current standard and enforcement practice statewide— it is the
least disruptive way to clarify intent and prevent compliance confusion.
o Suggested Mitigations: None.

7. Conclusion/Recommendation

A. Net societal/economic benefit: Yes (clarity, consistency, fewer disputes for all, especially helpful
for small contractors and designers).
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B. Small business burden proportionate/fair: Yes (burden slightly reduced—Iless code confusion,
no new cost or complexity).

Cost-Benefit Analysis & Small Business Economic Impact

For 24-GP1-103 (IMC Sections 501.3.1, 1104.3, 1105.7, 1102.5, 1109.3.2, 1110.2 — Refrigerant and
Shaft Requirements, ASHRAE 15 Alignment)

Proposal Identification

Log Number: 24-GP1-103

Code Section / Title: International Mechanical Code: Sections 501.3.1, 1104.3, 1105.7, 1102.5, 1109.3.2,
1110.2 (Chapter 11 and ASHRAE 15)

Proponent/Author: Eric Vander Mey, PE, Principal

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

o Current IMC requirements on refrigerant piping, mechanical shafting, and system
venting occasionally conflict with the most recent national consensus safety standard
(ASHRAE 15, 2022). This ambiguity especially affects system designers and AHJs
when dealing with new A2L low-GWP refrigerants and installations in
multifamily/commercial projects.

B. Summary of Baseline with changes:

o The amendment updates IMC Chapter 11 and related sections to explicitly correlate
with updated ASHRAE 15-2022 requirements. This allows wider use of proven
alternatives for refrigerant piping protection, mechanical exhaust practices, and shaft
alternatives, often providing several code-compliance options for designers and
contractors. It resolves code conflict for newer refrigerants and piping methods.

C. Rational Statement:

o This clarifies IMC requirements, removes outdated or contradictory requirements, and
lets designers and contractors use industry-standard methods proven in ASHRAE and
referenced directly in the IMC. It makes code-compliance more predictable, avoids
duplication, and ensures compliance meets both state and national legal standards.

2. Economic Cost Analysis
A. Construction Cost Impact:

o Research shows aligning IMC 2024/2027 with ASHRAE 15-2022 may reduces the need
for costly fire-rated shafts and custom enclosures for most refrigerant piping runs, where
not required for safety, particularly for systems not using Group A1 refrigerants.

o Estimated cost savings: $1,000-$2,000 per piping run per floor in a typical multifamily
project, up to $22,400 total per mechanical room in larger commercial builds.

o Eliminates the need for time-consuming engineering “code alternates” and reduces
project plan review and redesign costs.

B. Implementation/Plan Review/Inspection Costs:

o Elimination of conflicts between IMC and ASHRAE 15 reduces requests for code
alternates and clarifications. As a result, both small firms and AHJs require less time to
document and approve plans—saving up to 0.5-1.5 engineer/code official hours per
project.

C. Life-Cycle Costs:
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o

No negative effect: updated requirements potentially improve long-term maintainability
(less space used, easier access, more straightforward fire/life safety review). May
increase flexibility for upgrades and refrigerant changes in the future.

D. Other Costs:

(0]

None—in fact, the amendment avoids excess construction, demolition, and specialized
labor for small projects.

3. Economic Benefit Analysis
A. A. Direct Cost Savings:

o

o

Elimination of unnecessary shaft requirements and harmonization with ASHRAE 15 may
save:

$1,000-$2,000 per piping run per floor

$22,400 per shaft fire-rated enclosure/large mechanical room (per industry estimates and
code change commentary)

B. Operational Benefits:

o

Simpler future maintenance; fewer AHJ disputes; improved compliance for
upgrades/retrofits to A2L and low-GWP refrigerants.

C. Other Benefits:

O

Supports state/federal climate goals and affordable housing by reducing construction
costs and environmental impacts of surplus fire-rated shaft construction and demolition.

4. Small Business Economic Impact
A. A. Small Business Categories Affected:

o

Small engineering and mechanical design firms, small-to-mid HVAC and refrigeration
contractors, affordable multifamily contractors, small property developers.

B. B. Compliance Burden Comparison:

o

Research shows: Small contractors/designers are most affected by non-harmonized or
shifting code requirements—they cannot easily staff a legal/code consulting team or keep
up with the fast pace of refrigerant standards change.

Prior requirement routinely forced small businesses to pay for code alternate engineering
packages (costing $2,500-$10,000 per project) or overbuild unnecessary shaft
infrastructure (costing 5-15% of system cost per floor).

National code change panels note that “majority of savings accrue on
affordable/multifamily/small project pipeline,” as large projects already employ specialized
code consultants.

C. Potential Disproportion/Mitigation:

o

The amendment explicitly eliminates disproportional burdens, especially on small
contractors and engineers who otherwise lose work or must sub-contract code navigation
to larger firms.

5. Least Burdensome Alternative

(0]

Direct harmonization of the IMC and ASHRAE 15-2022 is strongly recommended by the
code change committee, as it ensures both compliance and cost benefit for stakeholders
while protecting public health and safety.

Mitigations required: None required; the amendment is the mitigation.

6. Conclusion/Recommendation and Potential Benefits/Burdens
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o Visible savings ($1,000-$22,000 total/project) for typical projects, improved clarity and more
affordable upgrades for small developers and mechanical contractors, helps adoption of low-
GWP refrigerants.

o Strongly positive; directly reduces cost and code navigation burden for small mechanical and
HVAC contractors and enables more affordable, compliant work.

Cost-Benefit Analysis & Small Business Economic Impact

For 24-GP1-104 (IMC Chapter 2 & ASHRAE 15 alignment)

Proposal Identification

Log Number: 24-GP1-104

Code Section / Title: 2024 IMC Chapter 2 & Sections 1101.1.1, 1103.1, 1103.2, 1104.2, 1104.3, 1106.3,

1106.4 — Chapter 11 and ASHRAE 15
Proponent/Author: Eric Vander Mey, PE, Principal, Delta E Consulting

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

o Existing code language required design professionals to submit alternates to
align Washington IMC with ASHRAE 15-2022 for refrigerant safety and
machinery room definitions. This created unnecessary engineering and
administrative costs, especially for small businesses performing HVAC and
refrigeration work.

B. Summary of Baseline with changes:

o The amendment updates definitions and requirements in IMC Chapter 2 &
related sections to match ASHRAE 15-2022 standards, clarifying machinery
room, allowable refrigerants, charge sizes, and other compliance pathways for
safety and code alignment. This removes ambiguity, allowing direct compliance
with current national standards.

C. Rationale Statement:

o Washington State code alignment with ASHRAE 15-2022 reduces administrative
burden, eliminates local code conflicts, and satisfies state and federal refrigerant
transition goals. In practice, this proposal helps engineers, contractors, and code

officials more easily document compliance for new projects and renovations.

2. Economic Cost Analysis
A. Construction Cost Impact:
o No added construction cost from code adoption. Potential savings realized when
code alternates and engineering waivers for refrigerant safety compliance are no

longer required.
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o

Estimate per unit (if feasible): $0/unit or cost avoidance up to $1,000-22,400 for
certain shaft requirements per mechanical room (based on prior code alternate
cases).

Total potential range for typical projects: $0—22,400 saved if alternate/waiver

previously required.

B. Implementation/Plan Review/Inspection Costs:

o

No additional plan review or enforcement time due to clarified compliance
standards. Engineering and code official review steps are reduced, as alternates
are no longer necessary, saving hours of review and documentation time for both
permit staff and design professionals.

Estimated cost savings: Engineering and code review reductions, typically 1-2
hours per project ($75-$150/hour for engineers).

C. Life-Cycle Costs:

o

No increase in ongoing maintenance or operations expense. Allowing for A2L and
other refrigerants may enable compliance with future EPA/WA Department of

Ecology mandates with no additional life-cycle cost.

D. Other Costs:

o

Minimal need for new training or documentation; most small businesses in
HVAC/engineering rely on standard ASHRAE 15 procedures, so transition costs

are minimal.

3. Economic Benefit Analysis

A. Direct Cost Savings:

o

Provides direct cost avoidance by eliminating need for code alternate
documentation and conflict resolution for new machinery rooms or refrigerant
installations. Projects using allowed refrigerants may avoid costly enclosure or
alternate design not required by ASHRAE 15-2022.

Quantify per unit: $0-$22,400 per mechanical room, depending on historical

requirements for shaft or enclosure.

B. Operational Benefits:

o

o

Enhanced clarity and reduced compliance confusion means faster approvals and
error reduction across the industry.
Assures Washington business operations can more quickly transition to approved

refrigerants in line with US EPA/State mandates.

C. Other Benefits:
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O

Regulatory certainty and consistency for HVAC, refrigeration, and engineering

businesses across Washington, helping in preparation for ongoing refrigerant

phasedown and future code cycles.

4. Small Business Economic Impact

A. Small Business Categories Affected:

o

o

Direct impact: None imposing new costs; only relaxes prior burden.
Relevant NAICS Codes:

o

o

238220 - Plumbing, Heating, and Air-Conditioning Contractors
236115 - New Single-Family Housing Construction

236116 - New Multifamily Housing Construction

236118 - Residential Remodelers

541330 - Engineering Services (HVAC, MEP consultants)
33341/333415 - Manufacturing of heating, air-conditioning, and

refrigeration equipment

B. Compliance Burden Comparison:

o

Small businesses are disproportionately affected by code conflict and excessive

alternates. This amendment removes these steps, enabling small firms to comply
directly using industry standard ASHRAE 15 methods, reducing cost and staff time

spent on non-value-added compliance tasks.

C. Potential Disproportion/Mitigation:

o

No mitigation needed; proposal reduces burden and risk of non-compliance for

small business, particularly those under $30M receipts for contracting and up to

1,250 employees for manufacturing.

5. Least Burdensome Alternative

o

Yes. Code alignment is preferable to piecemeal code alternates and local waivers,

which are costly and time-consuming. This approach directly harmonizes with the

national standard and regulatory trajectory.

6. Conclusion/Recommendation and Potential Benefits/Burdens

o

This amendment is clarifying and editorial, does not create new construction or

compliance cost, and provides direct cost and time savings for all affected

contractors, designers, and owners. Small businesses benefit from the elimination

of code alternates and direct compliance with proven national standards. There is

no negative small business impact; if anything, this proposal improves small
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business competitiveness by streamlining code compliance and reducing
unnecessary administrative steps.

Cost-Benefit Analysis & Small Business Economic Impact
For 24-GP1-105 (IMC Section 401.4 — Intake opening location)

Proposal Identification

Log Number: 24-GP1-105

Code Section / Title: 2024 IMC Section 401.4 — Intake opening location
Proponent/Author: Eric Vander Mey, PE, Principal, Delta E Consulting

1. Description & Rationale
A. Summary of current Baseline (without proposal):
o IMC Section 401.4 contained a numbering and placement error in the code text, which
could lead to citation confusion for contractors, engineers, and code officials.
B. Summary of Baseline with changes:
o This amendment moves and renumbers an exception to its correct place, improving
clarity and layout for all code users.
C. Rationale Statement:
o The purpose of this change is solely editorial, increasing ease and consistency of citation
and enforcement with no impact on technical requirements.

2. Economic Cost Analysis
A. Construction Cost Impact:
o Noimpact. This is a code layout correction, not a change to design, material, labor, or
construction method.
B. Implementation/Plan Review/Inspection Costs:
o No change to plan review, enforcement burden, or inspection workload. Marginal
improvement in code clarity for reviewers and inspectors.
C. Life-Cycle Costs:
o No effect on operational or maintenance costs for any building or mechanical system.
D. Other Costs:
o No additional record keeping, training, fines, or compliance costs.

3. Economic Benefit Analysis
A. Direct Cost Savings:
o No direct savings, but permitting, review, and appeals processes may be marginally
faster due to improved clarity.
B. Operational Benefits:
o Clarity of exceptions prevents confusion and reduces risk of misapplication or delay.
C. Other Benefits:
o Improved regulatory certainty and simple code citation for professionals and officials.

4. Small Business Economic Impact

A. Small Business Categories Affected (all relevant NAICS codes):

o NAICS 238220: Plumbing, Heating, and Air-Conditioning Contractors

NAICS 238221: Residential Plumbing, Heating, and Air Conditioning Contractors
NAICS 238222: Commercial Plumbing, Heating, and Air Conditioning Contractors
NAICS 238290: Other Building Equipment Contractors
NAICS 236115: New Single-Family Housing Construction
NAICS 236116: New Multifamily Housing Construction
NAICS 236118: Residential Remodelers

o O 0 O O O
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o NAICS 541330: Engineering Services
o NAICS 541350: Building Inspection Services
B. Compliance Burden Comparison:

o Small businesses benefit modestly compared to large firms as code clarification
reduces time and risk spent managing citation and compliance. No new burden or cost
is introduced.

C. Potential Disproportion/Mitigation:

o No mitigation needed; all impacts are neutral or marginally positive due to improved

clarity.

5. Least Burdensome Alternative

o The editorial correction is the least burdensome and direct way to resolve citation
confusion.

6. Conclusion/Recommendation
o There is no economic impact and no new requirements from this editorial amendment.

Small businesses in construction, engineering, mechanical contracting, and inspection
benefit from improved clarity, making code citation easier and minimizing the risk of
confusion or delay. No new costs, fees, or compliance burdens are created by this
change.

Cost-Benefit Analysis & Small Business Economic Impact

For 24-GP1-106 (IMC Section 403.3.1.3 — System Operation)

Proposal Identification

Log Number: 24-GP1-106

Code Section / Title: 2024 IMC Section 403.3.1.3 — System Operation

Proponent/Author: Eric Vander Mey, PE, Principal, Delta E Consulting

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

o The previous code did not specifically correlate system operation with the updated
ASHRAE 62.1-2022 requirements for occupied standby ventilation.
B. Summary of Baseline with changes:

o The amendment incorporates language to fully match ASHRAE 62.1-2022 ventilation
requirements, including provisions for demand-controlled ventilation and occupied
standby operation for energy savings and filter life extension.

C. C. Rationale Statement:

o The change brings Washington IMC into alignment with national standards for ventilation
controls, ensuring building owners and contractors can implement validated energy-
saving practices and comply with recognized indoor air quality norms.

2. Economic Cost Analysis
A. Construction Cost Impact:

o No additional construction cost: most commercial and institutional builders already install
demand-controlled ventilation and energy-efficient systems per ASHRAE/IMC standards.
B. B. Implementation/Plan Review/Inspection Costs:

o No significant change or cost. Enforcement officials will review compliance per clarified
code text; no new reporting or inspection time is needed.
C. Life-Cycle Costs:
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o

Expected reduction in energy and maintenance costs over system life due to optimized
operation and filter replacement schedules, leading to lower operational expense for
building owners and maintenance contractors .4

D. Other Costs:

o

No new recordkeeping or compliance fees. The practice is already standard for most
professional installations.

3. Economic Benefit Analysis
A. Direct Cost Savings:

o

Enables measurable energy savings and extends filter life, which may save hundreds to
thousands per year in some facilities but does not create new direct business revenue or
costs.

B. B. Operational Benefits:

o

Improves efficiency and indoor air quality, aligns operation protocols for consistent
compliance statewide.

C. Other Benefits:

o

Furthers Washington's energy efficiency goals (per US EPA/WA DOE programs),
supports indoor air quality for health and safety.

4. Small Business Economic Impact
A. Small Business Categories Affected (all relevant NAICS codes):

o

O

O

o

NAICS 238220: Plumbing, Heating, and Air-Conditioning Contractors
NAICS 238220-35: Ventilating Contractors

NAICS 238290: Other Building Equipment Contractors

NAICS 238210-38: Mechanical Contractors

NAICS 236115: New Single-Family Housing Construction

NAICS 236116: New Multifamily Housing Construction

NAICS 236118: Residential Remodelers

NAICS 541330: Engineering Services

NAICS 541350: Building Inspection Services

NAICS 33341: Ventilation, Heating, Air-Conditioning, and Commercial Refrigeration
Equipment Manufacturing

B. Compliance Burden Comparison:

(e]

No new burden: all relevant contractors already comply with ASHRAE 62.1 standards.
The amendment allows easier documentation and simpler implementation of best
practices, decreasing risk for smaller businesses.

C. Potential Disproportion/Mitigation:

o

No disproportionate impact: energy and filter savings benefit all business sizes, with
small businesses gaining most from reduced operational and compliance ambiguity.

5. Least Burdensome Alternative

(o]

Direct code correlation with ASHRAE 62.1-2022 is the least burdensome approach, as
demand-controlled operation is already widely implemented and nationally standard.
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6. Conclusion/Recommendation

o This amendment aligns system operation code requirements with modern energy-saving
ventilation protocols from ASHRAE 62.1-2022. There is no new cost, burden, or
administrative complexity; small businesses in contracting, engineering, inspection,
manufacturing, and construction benefit directly from clearer compliance pathways and
reduced operational energy costs. All relevant NAICS are listed above for attribution and
review.

Cost-Benefit Analysis & Small Business Economic Impact
For 24-GP1-107 (IMC Section 403.4.7.3.1 — Field verification and diagnostic testing for local
intermittent kitchen exhaust systems)

Proposal Identification

Log Number: 24-GP1-107

Code Section / Title: 2024 IMC Section 403.4.7.3.1 — Field verification and diagnostic testing for local
intermittent kitchen exhaust systems

Proponent/Author: Eric Vander Mey, PE, Principal, Delta E Consulting

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

o Previous code text did not clearly indicate compliance could be achieved with either field
diagnostic testing or verification against HVI/AHAM certification directories, which could
cause ambiguity for contractors, building officials, and inspectors.

B. Summary of Baseline with changes:

o The amendment clarifies language so that compliance may be demonstrated by either
method, reducing confusion and ensuring consistent application for kitchen exhaust
system installation and approval.

C. Rationale Statement:

o Clarifies the Washington code language to provide clear compliance options, simplifying
the process for contractors, manufacturers, and enforcement bodies.

2. Economic Cost Analysis
A. Construction Cost Impact:

o No change in construction or equipment cost; systems are already installed and rated per
prescriptive or tested standards.
B. Implementation/Plan Review/Inspection Costs:

o Noincrease in enforcement workload; since compliance can be satisfied by either simple
visual inspection or third-party field test, the choice is maintained for local context and
contractor capacity.

C. Life-Cycle Costs:

o No new operation or maintenance expenses; allows planful selection of equipment and
verification method.
D. Other Costs:

o No added record keeping, permitting, or compliance costs for affected contractors,
manufacturers, building owners, or enforcement authorities.

3. Economic Benefit Analysis
A. Direct Cost Savings:
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o Clarifies that visual verification may be used where equipment is rated, saving time and
cost of third-party field testing when not required by the building official.
B. Operational Benefits:

o Increased clarity and flexibility for contractors and owners, reducing ambiguity in
compliance method and potential project delays.
C. Other Benefits:

o Improved regulatory certainty, fewer appeals or disputes over acceptable verification
methods.

4. Small Business Economic Impact
A. Small Business Categories Affected (all relevant NAICS codes):
o NAICS 238220: Plumbing, Heating, and Air-Conditioning Contractors
o NAICS 238290: Other Building Equipment Contractors
o NAICS 561790: Commercial Kitchen Exhaust Hood Cleaning, Duct/Ventilation Cleaning
Services
NAICS 335210: Small Electrical Appliance Manufacturing (range hood manufacturers)
NAICS 541330: Engineering Services
NAICS 541350: Building Inspection Services
NAICS 236115: New Single-Family Housing Construction
NAICS 236116: New Multifamily Housing Construction
NAICS 236118: Residential Remodelers
B. Compliance Burden Comparison:

O O O O O O

o Small businesses benefit directly where verification by listing/rating allows avoidance of
field-testing costs; larger firms also benefit, but proportionally less.
C. Potential Disproportion/Mitigation:

o No disproportionate impact: proposal clarifies and maintains existing compliance
pathways and should reduce risk of unnecessary expense for small contractors.[Al

5. Least Burdensome Alternative

o The code clarification is the least burdensome and direct path to consistent enforcement
and compliance statewide.

6. Conclusion/Recommendation and Potential Benefits/Burdens

o This proposal has no cost impact, imposes no new requirements, and modestly benefits
small businesses by clarifying language and reducing risk of unnecessary testing costs.
All relevant NAICS categories—including construction, mechanical, installation,
inspection, cleaning, and manufacturing—benefit from improved clarity, certainty, and
compliance flexibility. No new costs or compliance burdens are created.

Cost-Benefit Analysis & Small Business Economic Impact

For 24-GP1-108 (IMC Section 403.4 — Group R Whole House Ventilation)
Proposal Identification

Log Number: 24-GP1-108

Code Section / Title: 2024 IMC Section 403.4 — Group R Whole House Ventilation
Proponent/Author: Eric Vander Mey, PE, Principal, Delta E Consulting

1. Description & Rationale
A. Summary of current Baseline (without proposal):
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o The previous code language may have been unclear as to whether certain residential
occupancies without a specific ERV/HRV requirement were required to provide both
supply and exhaust fans for whole house ventilation. There was ambiguity in application,
which could result in inconsistent installation and code enforcement.

B. Summary of Baseline with changes:

o The amendment clarifies that whole house ventilation systems must include both supply
and exhaust fans for Group R dwelling and sleeping units unless alternative compliance
is achieved through the Washington State Energy Code or ASHRAE 62.2. It also explicitly
states requirements for spaces supporting Group R occupancy and updates exception
language for code consistency.

C. Rationale Statement:

o The purpose of this amendment is clarification and consistency, directly supporting
occupant health, mechanical ventilation reliability, and code alignment statewide.

2. Economic Cost Analysis
A. Construction Cost Impact:

o No new equipment, material, or labor costs are imposed, as this clarifies existing
requirements. Systems are being installed to these standards already or must be
consistent with state code or ASHRAE 62.2.EI1

B. Implementation/Plan Review/Inspection Costs:

o No significant change from current practice. Inspectors and contractors benefit from
clearer citation and removal of ambiguities; permitting reviews may become more
consistent and efficient.

C. Life-Cycle Costs:

o No change to building lifecycle cost. All required whole house and local exhaust
ventilation is typical and established by prior codes.2
D. Other Costs:

o No additional reporting, inspection, or fee burden for businesses.
3. Economic Benefit Analysis
A. Direct Cost Savings:

o Minor savings through quicker, more consistent reviews and clarified requirements; less
time spent clarifying ventilation obligations.
B. Operational Benefits:

o Reliable indoor air quality for residents; known code expectations for contractors and
designers; less risk of non-compliance and project delays.BlM
C. Other Benefits:

o Standardizes the compliance environment for all parties, creating a level playing field for
small and large companies.

4. Small Business Economic Impact
A. Small Business Categories Affected (all relevant NAICS codes):

o NAICS 238220: Plumbing, Heating, and Air-Conditioning Contractors (including HVAC
and ventilation)

o NAICS 238290: Other Building Equipment Contractors
o NAICS 236115: New Single-Family Housing Construction
o NAICS 236116: New Multifamily Housing Construction
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o NAICS 236118: Residential Remodelers
o NAICS 541330: Engineering Services
o NAICS 541350: Building Inspection Services

o NAICS 333413: Industrial and Commercial Fan and Blower and Air Purification
Equipment Manufacturing

o NAICS 33341: Ventilation, Heating, Air-Conditioning, and Commercial Refrigeration
Equipment Manufacturing

B. Compliance Burden Comparison:
o No new burden is created. Small businesses benefit the most, as code clarity and
enforcement consistency improve, saving time that would otherwise be spent on re-
interpretation or appeals.

C. Potential Disproportion/Mitigation:

o No disproportion—burden reduced for all firm sizes, especially for small firms with fewer
dedicated compliance resources.

5. Least Burdensome Alternative

o Code clarification is the most efficient compliance path and avoids the need for technical
interpretation or appeals for each project.

6. Conclusion/Recommendation

o The amendment clarifies and updates ventilation requirements with no change to cost or
compliance burdens for small or large businesses. All relevant NAICS codes are served
by the increased consistency, with minor, positive benefits through improved compliance
clarity for small firms in construction, engineering, ventilation, and inspection.

Cost-Benefit Analysis & Small Business Economic Impact
For 24-GP1-109 (IMC Chapter 11 Refrigeration — Addition of ASHRAE 15.2)

Proposal Identification

Log Number: 24-GP1-109

Code Section / Title: 2024 IMC Sections 1101.1.1, 1107.4, 1109.2.7, 1109.3.2, and Chapter 15 —
Chapter 11 Refrigeration — Addition of ASHRAE 15.2

Proponent/Author: Eric Vander Mey, PE, Principal, Delta E Consulting

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

o The IMC requires compliance with ASHRAE 15 for refrigeration but lacks explicit
inclusion of ASHRAE 15.2 for residential applications, leading to either more restrictive
shaft and pipe ventilation requirements or the need for alternates and code modifications
for residential dwelling units.

B. Summary of Baseline with changes:

o The amendment explicitly allows use of ASHRAE 15.2 in residential applications,
permitting residential refrigeration system designs to avoid unnecessary shaft ventilation,
pipe identification, and other commercial-specific requirements, as long as ASHRAE 15.2
compliance is met.
C. Rationale Statement:
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o The intent is to harmonize Washington code with future IMC/WSMC direction, offer a
lower-cost and code-consistent path for residential refrigerant piping, and align with
national standards (ASHRAE/ANSI 15.2) and regulatory agencies.

2. Economic Cost Analysis
A. Construction Cost Impact:

o Provides substantial cost savings for residential construction by allowing elimination of
certain shaft ventilation requirements when compliant with ASHRAE 15.2, commonly
saving $200 to $2,000 per dwelling or sleeping unit and up to $22,400 per mechanical
room in multifamily projects depending on design.

B. Implementation/Plan Review/Inspection Costs:

o Plan reviewers and inspectors will need to understand the new ASHRAE 15.2 pathway,
but there is no additional review time when utilized correctly. Eliminates the need for code
alternates and individualized design reviews, thus reducing design professional and code
official hours on these issues.

C. Life-Cycle Costs:

o Not applicable, as this is an alternate compliance path that does not impose new
maintenance or operational requirements.
D. Other Costs:

o No new fees, fines, or reporting. May reduce the potential for errors or interpretation-
related compliance issues.

3. Economic Benefit Analysis
A. Direct Cost Savings:

o Direct construction savings of $200-$2,000 per residential unit and up to $22,400 for
some mechanical rooms possible when piping and shaft requirements are reduced or
eliminated for compliant designs.

B. Operational Benefits:

o Provides flexibility, reduces the need for specialized code alternates or AHJ variances,

and improves overall clarity and cost predictability for affected parties.
C. Other Benefits:

o Supports Washington’s broader refrigerant safety and climate compliance goals, giving
contractors and designers more options for efficient, compliant, and safer refrigerant
designs.

4. Small Business Economic Impact

A. Small Business Categories Affected (all relevant NAICS codes):

o NAICS 238220: Plumbing, Heating, and Air-Conditioning Contractors (including HVAC

and refrigeration)
NAICS 238221: Residential Plumbing, Heating, and Air-Conditioning Contractors
NAICS 238290: Other Building Equipment Contractors
NAICS 238210-33: Refrigeration Contractorstl
NAICS 236115: New Single-Family Housing Construction
NAICS 236116: New Multifamily Housing Construction
NAICS 236118: Residential Remodelers
NAICS 541330: Engineering Services (mechanical, MEP engineering)
NAICS 541350: Building Inspection Services
NAICS 333413: Industrial and Commercial Fan, Blower, and Air Purification Equipment
Manufacturing
NAICS 3334: Ventilation, Heating, Air-Conditioning, and Commercial Refrigeration
Equipment Manufacturing

O 0O O O O O O OO0

@)
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B. Compliance Burden Comparison:

o

No new burden. Small businesses in HVAC and refrigeration, residential design, and
inspection receive the most benefit from removal of code alternates/variances and direct,

standardized compliance pathways 1211

C. Potential Disproportion/Mitigation:

o

No disproportion: all firms can select the ASHRAE 15.2 compliance path if preferred, with
no additional requirements imposed for not selecting it.

5. Least Burdensome Alternative

o

Permitting use of ASHRAE 15.2 is the least burdensome alternative, making compliance

straightforward and less costly, particularly for small contractors and design firms.

6. Conclusion/Recommendation

o

There is no negative small business impact. All relevant construction, contracting,

refrigeration, and engineering segments benefit where ASHRAE 15.2 offers a cost-

effective compliance path. The amendment provides clarity, flexibility, and moderate to

significant cost savings, especially for small business and residential sector participants.

Cost-Benefit Analysis & Small Business Economic Impact
For 24-GP1-110 (IMC Section 1109.2.5 — Refrigerant Pipe Shafts and ASHRAE 15)

Proposal Identification

Log Number: 24-GP1-110

Code Section / Title: 2024 IMC Section 1109.2.5 — Refrigerant Pipe Shafts and ASHRAE 15
Proponent/Author: Eric Vander Mey, PE, Principal, Delta E Consulting

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

o

Under the existing IMC, refrigerant piping that penetrates multiple floor/ceiling assemblies
must be enclosed with a fire-resistance-rated shaft. This applies even to many newer
refrigerant types, creating increased construction costs for multifamily and residential
buildings—even when National safety standards (ASHRAE 15, ASHRAE 34) provide
alternative methods.

B. Summary of Baseline with changes:

(e]

The amendment aligns Washington’s mechanical code with updated ASHRAE 15-2022
and the 2027 IMC (code proposal M75-24), allowing a broader exception: piping for direct
refrigerant systems using any refrigerant (not just Group A1), where amounts do not
exceed Table 1103.1, are exempt from fire-resistance shaft requirements.

C. Rationale Statement:

(e]

This allows safe adoption of A2L refrigerants and modern systems by removing
unnecessary shaft requirements, supports state/federal refrigerant transitions, reduces
construction costs, and aligns with national best practices. Clarifies for owners,
contractors, and inspectors how to safely design/review multifamily housing projects in
Washington.

2. Economic Cost Analysis
A. Construction Cost Impact:

(¢]

Provides construction cost savings for residential projects: up to $1,000 per refrigerant
piping run per floor for multifamily housing, or $22,400 per mechanical room in some
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designs. Savings scale with project size and number of piping shafts avoided by the
exception.
B. Implementation/Plan Review/Inspection Costs:

o Eliminates the need for AHJ reviews and costly code alternates/variance requests, saving
engineering/design and code official time on each project.
C. Life-Cycle Costs:

o No new maintenance or operations cost burden. The amendment is an alternate means
of compliance and does not require new systems, just clarifies exempt conditions.
D. Other Costs:

o No change in fees, documentation, or compliance reports required—this is code
streamlining, not a new reporting step.

3. Economic Benefit Analysis
A. Direct Cost Savings:

o Reduces project cost for most new/retrofit multifamily work by avoiding required shaft
construction, as detailed above. Shorter duration and less material used means lower
overall cost.

B. Operational Benefits:

o Reduces project schedule and complexity for both contractors and designers, benefiting
all involved, especially small businesses that do not have dedicated code compliance
staff.

C. Other Benefits:

o Encourages cost-effective transition to next-generation refrigerants, supports code
uniformity, and increases affordable housing development viability.

4. Small Business Economic Impact
A. Small Business Categories Affected (all relevant NAICS codes):
o NAICS 238220: Plumbing, Heating, and Air-Conditioning Contractors (HVAC and
refrigeration, including retrofit)
NAICS 238221: Residential Plumbing, Heating, and Air-Conditioning Contractors
NAICS 238290: Other Building Equipment Contractors
NAICS 236115: New Single-Family Housing Construction
NAICS 236116: New Multifamily Housing Construction (large impact)
NAICS 236118: Residential Remodelers (especially multifamily retrofit)
NAICS 541330: Engineering Services (mechanical, HVAC designers)
NAICS 541350: Building Inspection Services
NAICS 333413: Industrial and Commercial Fan, Blower, and Air Purification Equipment
Manufacturing
o NAICS 3334: Ventilation, Heating, Air-Conditioning, and Commercial Refrigeration
Equipment Manufacturing
A. Compliance Burden Comparison:

O 0O O O O O O O

o Small businesses are major beneficiaries, as project costs and delays incurred by extra
shaft construction and code alternate requests are most acute for those with fewer
resources. Larger firms also benefit, but less proportionally.

B. Potential Disproportion/Mitigation:

o No negative impact—amendment is an enabling option, not a new requirement; small
businesses can select or forego this path as desired.

5. Least Burdensome Alternative
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o Using the ASHRAE 15/IMC-compliant exemption for all refrigerant types is the least
burdensome, safest, and most cost-effective regulatory path reviewed by subject matter
experts, as endorsed by national code consensus processes.

6. Conclusion/Recommendation

o This code change clarifies, updates, and reduces unnecessary construction and
compliance burden, with no negative business or consumer impacts. Small businesses in
all listed NAICS codes—especially in mechanical, HVAC, and construction—stand to
realize meaningful project cost, schedule, and permitting gains. No negative tradeoffs or
compliance liabilities introduced, only positive economic and housing affordability
outcomes.

Cost-Benefit Analysis & Small Business Economic Impact
For 24-GP1-111 (IMC Table 1103.1 — Refrigerant Classification)

Proposal Identification

Log Number: 24-GP1-111

Code Section / Title: 2024 IMC Table 1103.1 — Refrigerant Classification
Proponent/Author: Eric Vander Mey, PE, Principal, Delta E Consulting

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

o Table 1103.1 for refrigerant classification in the IMC was based on older editions of
ASHRAE Standard 34; however, industry and enforcement in Washington can already
use the most current covered standards, per current SBCC opinion.

B. Summary of Baseline with changes:

o The amendment formally updates IMC Table 1103.1 to match the upcoming 2027 IMC
code proposal M64-24, reflecting the latest ASHRAE 34 refrigerant classifications and
permitted charge amounts, OEL, and hazard codes. No substantive new requirements
are introduced for business or enforcement.

C. Rationale Statement:

o Aligns the code with national refrigerant safety standards and ensures consistency for
new equipment and refrigerant supply, facilitating faster project approvals and product
choice.

2. Economic Cost Analysis
A. Construction Cost Impact:

o No significant change in construction cost. The update codifies existing industry practice,
as the latest ASHRAE 34 version is already typically referenced by Washington suppliers,
installers, and designers.

B. Implementation/Plan Review/Inspection Costs:

o No change to review/inspection time; any effect is positive by reducing the need for
clarifications and aligning Washington code with refrigerant supplier/distributor product
data.

C. Life-Cycle Costs:

o No direct operational or maintenance cost changes are imposed by this table update.
D. Other Costs:

o No additional special reporting, record-keeping, or compliance costs are created.

3. Economic Benefit Analysis
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A. Direct Cost Savings:

o

No measurable construction savings, but projects benefit from greater regulatory
certainty, faster review, and easier supplier compliance.

B. Operational Benefits:

o

Provides certainty to contractors and owners that locally available equipment and
refrigerants are recognized as compliant with the latest hazard and charge size
classifications.

C. Other Benefits:

o

Supports state climate goals for refrigerant transitions and makes compliance with
upcoming EPA and SBCC refrigerant rules easier for small business and the supply
chain.

4. Small Business Economic Impact
A. Small Business Categories Affected (all relevant NAICS codes):

@)

O O O O O O O O

O

NAICS 238220: Plumbing, Heating, and Air-Conditioning Contractors (including HVAC,
refrigeration)

NAICS 238221: Residential Plumbing, Heating, and Air-Conditioning Contractors
NAICS 238290: Other Building Equipment Contractors

NAICS 236115: New Single-Family Housing Construction

NAICS 236116: New Multifamily Housing Construction

NAICS 236118: Residential Remodelers

NAICS 541330: Engineering Services (mechanical and MEP engineering)

NAICS 541350: Building Inspection Services

NAICS 333413: Industrial and Commercial Fan, Blower, and Air Purification
Equipment Manufacturing

NAICS 3334: Ventilation, Heating, Air-Conditioning, and Commercial Refrigeration
Equipment Manufacturing

NAICS 423740: Refrigeration Equipment and Supplies Merchant Wholesalers
NAICS 4237: Hardware, and Plumbing and Heating Equipment and Supplies
Merchant Wholesalers

NAICS 423730: Warm Air Heating and Air-Conditioning Equipment and Supplies
Merchant Wholesalers

B. Compliance Burden Comparison:

o

No new cost or compliance burden, as the SBCC and industry already use the latest
ASHRAE 34 values; codifying them only improves clarity and consistency for all firms.

C. Potential Disproportion/Mitigation:

o

No disproportionate effect. Small wholesalers, contractors, and engineering firms
benefit from reduced risk of compliance confusion or delay.

5. Least Burdensome Alternative

o

Full table update to match national/industry standards is the simplest, least
burdensome solution for all affected parties and avoids piecemeal compliance.

6. Conclusion/Recommendation and Potential Benefits/Burdens

o

This proposal creates no negative impact and improves clarity for all impacted NAICS
codes (above). It enables compliance with state and national refrigerant phase-down
and safety rules, prevents confusion or project delay, and supports fast product
approvals and supply chain certainty. Broad small business benefit is expected,
especially for specialty and distributor firms.
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Cost-Benefit Analysis & Small Business Economic Impact
For 24-GP1-112 (IMC Section 1103.2 — IMC Chapter 11 and ASHRAE 15: A3 and B3 Refrigerants)

Proposal Identification

Log Number: 24-GP1-112

Code Section / Title: 2024 IMC Section 1103.2 — IMC Chapter 11 and ASHRAE 15: A3 and B3
Refrigerants

Proponent/Author: Eric Vander Mey, PE (Delta E Consulting), Shawn Oram, PE & Scott Spielman, PE
(Ecotope Inc.)

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

o The existing IMC and ASHRAE 15/15-2022 restrict A3 and B3 refrigerants in high-
probability systems but recent safety standard revisions and greenhouse gas reduction
goals offer new compliant paths for natural refrigerants such as R-290 (propane),
supporting new environmentally responsible building techniques.

B. Summary of Baseline with changes:

o The amendment clarifies the code to align with ASHRAE 15-2022, explicitly adding
exceptions for certain A3 and B3 systems, including self-contained and outdoor
equipment, aligning Washington with national and international safety and GWP
reduction standards. The change is permissive, not mandatory.

C. Rationale Statement:

o This update is necessary to facilitate use of natural refrigerants, which have low global
warming potential, for selected installations where they can be used safely, and to
streamline code compliance for evolving technology in Washington's built environment.

2. Economic Cost Analysis
A. Construction Cost Impact:

o No mandatory impact. Projects that do not select A3/B3 refrigerants are unaffected. R-
290 and similar heat pumps cost 1.5-2x more than common A2L units, but less than R-
744 units; the amendment enables but does not require their use.
B. Implementation/Plan Review/Inspection Costs:

o Potential savings as engineers no longer need code alternates for such installations;
enforcement and plan review merely require adherence to clearly stated new exception
language. Will require limited new training, as is standard for safety-related code
updates.

C. Life-Cycle Costs:

o If used, natural refrigerant systems can lower operating and maintenance costs for
owners and the built environment due to higher system efficiency and reductions in
global warming potential.

D. Other Costs:

o Specialty maintenance or code training may be needed but is a market/industry
opportunity for small firms rather than a burden.

3. Economic Benefit Analysis
A. Direct Cost Savings:

o Not directly applicable; enables state- and EPA-allowed compliance for R-290 and
similar systems with faster approvals and fewer project delays (indirect savings).[1
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B. Operational Benefits:

o Allows superior GWP compliance with straightforward code enforcement; enables
efficient heating and cooling solutions for commercial and residential sectors.
C. Other Benefits:

o Supports growth of natural refrigerant markets, opens service and training opportunities
for small HVAC, refrigeration, and training businesses in future installations and
maintenance.[

4. Small Business Economic Impact
A. Small Business Categories Affected (all relevant NAICS codes):
o NAICS 238220: Plumbing, Heating, and Air-Conditioning Contractors (HVAC,
refrigeration installation/maintenance)
NAICS 238290: Other Building Equipment Contractors
NAICS 236115: New Single-Family Housing Construction
NAICS 236116: New Multifamily Housing Construction
NAICS 236118: Residential Remodelers
NAICS 541330: Engineering Services
NAICS 541350: Building Inspection Services
NAICS 333413: Industrial & Commercial Fan, Blower, and Air Purification Equipment
Manufacturing
o NAICS 3334: Ventilation, Heating, Air-Conditioning, and Commercial Refrigeration
Equipment Manufacturing
o NAICS 423740: Refrigeration Equipment and Supplies Merchant Wholesalers[4][5]
o NAICS 423720: Plumbing and Heating Equipment and Supplies Merchant
Wholesalers[6]
o NAICS 423730: Warm Air Heating and Air-Conditioning Equipment and Supplies
Merchant Wholesalers
B. Compliance Burden Comparison:

O O O O O O O

o Clarification and removal of the need for design alternates lowers soft costs for small
businesses, who otherwise spend disproportionately on engineering/code review per
job.

C. Potential Disproportion/Mitigation:

o Noincreased burden; new opportunities for specialty business growth and compliance
consulting; equal or improved competitiveness for small firms.

5. Least Burdensome Alternative

o Code alignment with updated safety, environmental, and compliance standards is the
simplest, lowest-burden alternative that also positions small business for future market
opportunities.

6. Conclusion/Recommendation and Potential Benefits/Burdens
o The proposal is optional, not mandatory, and only affects those wishing to install or

service equipment using natural (A3/B3) refrigerants. It brings economic opportunity
and clarity to small business, opens the door for more advanced refrigerant solutions,
and supports Washington'’s climate policy and code innovation. No new compliance or
cost burdens; broad industry benefit with relevance to all NAICS listed above.

Cost-Benefit Analysis & Small Business Economic Impact

For 24-GP1-116 (IMC Chapter 11 — Pipe Material Changes for 2027 IMC)

Proposal Identification
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Log Number: 24-GP1-116
Code Section / Title: 2024 IMC Chapter 11 — Pipe Material Changes proposed for 2027 IMC
Proponent/Author: Eric Vander Mey, PE, Principal, Delta E Consulting

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

o Piping material standards referenced in IMC Chapter 11 have not included all options
available in ASHRAE 15 and have been more restrictive than needed for some
refrigerants and applications, especially regarding steel piping, brazing, alternative
plastics, and joining standards for copper and stainless steel. Existing code required
Schedule 80 for some refrigerant types and omitted high-performance, corrosion-
resistant materials like PE-RT/AL/PE-RT.

B. Summary of Baseline with changes:

o The amendment updates code to reflect current and upcoming 2027 IMC and ASHRAE
15 standards, adds stainless steel and PE-RT/AL/PE-RT piping materials to approved
lists, provides modernized joint requirements for steel and stainless piping, and
eliminates excessive schedule requirements for certain refrigerant groups. These
updates add material choice/flexibility, clarify joint requirements, and follow national
safety and construction standards.

C. Rationale Statement:

o Clarifies intent and brings code into alignment with national and industry standards,
giving contractors and engineers more compliant, cost-effective, and corrosion-
resistant options for refrigerant piping, particularly important for new refrigerant blends
and market needs.

2. Economic Cost Analysis
A. Construction Cost Impact:

o Adding PE-RT/AL/PE-RT as an option will lower costs up to 10% if selected (versus
copper/brass/steel), depending on project size. Allowing Schedule 40 steel for A2, A3,
B2, and B3 reduces material cost by $0.78-$2.75 per foot. The change imposes no
cost if new materials are not selected. For large multifamily/commercial projects, cost
savings could reach thousands of dollars.

B. Implementation/Plan Review/Inspection Costs:

o No meaningful change in plan review or inspection time; code requirements are clearer,

and staff already approve a range of piping materials in similar national/local codes.
C. Life-Cycle Costs:

o Life cycle costs improve for projects using corrosion-resistant materials due to lower
replacement/maintenance expense. Life cycle neutrality if new options are not
exercised.

D. Other Costs:

o No extra record keeping, reporting, or training beyond standard training on code
updates.

3. Economic Benefit Analysis
A. Direct Cost Savings:

o Immediate savings realized for projects using PE-RT/AL/PE-RT or Schedule 40 steel

piping in qualifying applications, with lower material, shipping, and labor costs.
B. Operational Benefits:

o Durable materials and lower-maintenance piping systems reduce future

replacement/repair costs, resulting in lower ongoing expenses for building owners
C. Other Benefits:

o Widens opportunity for suppliers and installers of innovative materials, gives
mechanical contractors more flexibility and a competitive edge, and supports climate
policy goals through efficient material use.

4. Small Business Economic Impact
A. Small Business Categories Affected (all relevant NAICS codes):
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o NAICS 238220: Plumbing, Heating, and Air-Conditioning Contractors (HVAC, pipe
fitting, refrigeration installation)
o NAICS 238210-38: Mechanical Contractorst!

o NAICS 238290: Other Building Equipment Contractors

o NAICS 236115: New Single-Family Housing Construction

o NAICS 236116: New Multifamily Housing Construction

o NAICS 236118: Residential Remodelers

o NAICS 541330: Engineering Services (mechanical, design professionals)
o NAICS 541350: Building Inspection Services

B. Compliance Burden Comparison:

o Small contractors benefit most by being able to select lower-cost/lower-maintenance
materials. Reduced project costs and easier code compliance are particularly important
for new entrants and smaller firms.

C. Potential Disproportion/Mitigation:

o No negative impact: flexibility and cost savings are equitably available and can

increase small firm competitiveness.
5. Least Burdensome Alternative

o The proposed changes are the least burdensome, enabling code pathways that match
national standards, reduce unnecessary prescription, and broaden compliance choices.

6. Conclusion/Recommendation and Potential Benefits/Burdens
o The amendment creates no new burden and provides substantial benefit to all
segments of the HVAC, piping, and refrigeration market. Small businesses (see NAICS
above) benefit through direct cost savings, flexibility, durable materials, and easier code
compliance. No negative externalities are associated with the proposal—positive
housing affordability, building resilience, and compliance equity are expected.

Cost-Benefit Analysis & Small Business Economic Impact
For 24-GP1-136 VER 2 (WSMC 403.4.6, 403.4.7 — Duct Length Verification)

Proposal Identification

Log Number: 24-GP1-136 VER 2

Code Section / Title: WSMC 403.4.6, 403.4.7 — Duct Length Verification
Proponent/Author: Mike Moore, Stator LLC (for Broan-NuTone)

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

o Ventilation duct sizing criteria lacked harmonization, clarity, and options for field
verification consistent with recent ASHRAE 62.2 and HVI 920 updates.
Designers/contractors had to interpret multiple tables and laboratory rating approaches
to comply for kitchen and local exhaust duct installations, occasionally leading to over-
sizing, project confusion, or unnecessary restrictions.

B. Summary of Baseline with changes:

o The amendment aligns Washington code with ASHRAE 62.2 and HVI 920, simplifies
duct sizing criteria, allows for flexible field verification or prescriptive pathways, and
streamlines requirements for system performance documentation. Duct length limits,
field testing details, and lab rating requirements are clarified for kitchen/local exhaust
installations.

C. Rationale Statement:
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o Improves code clarity, harmonizes requirements with national standards, and
streamlines plan review, installation, and verification for a broad range of contractors,
designers, and building officials. Facilitates more consistent, compliant, and efficient
exhaust ventilation design and inspection.

2. Economic Cost Analysis
A. Construction Cost Impact:

o Noincrease in cost. Code flexibility allows for lowest-cost compliance path: either field
verification (possibly extending duct runs) or a straightforward prescriptive path. No new
materials or labor costs required—just better documentation of tested airflow as practiced
in the market.

B. Implementation/Plan Review/Inspection Costs:

o Reduces ambiguity during review and inspection, leading to less back-and-forth between
design professionals and code officials. Small businesses see lower soft costs as they
can avoid rework and unnecessary up-sizing of ductwork.

C. Life-Cycle Costs:

o No significant life-cycle cost impact; allows for more right-sized systems, reducing

inefficiency or excessive fan/duct sizing.
D. Other Costs:

o No new fee, reporting, or recordkeeping requirements—compliance is streamlined with

national standards and existing equipment testing methodologies.

3. Economic Benefit Analysis
A. Direct Cost Savings:
o Reduces or eliminates additional design/installation cost for over-sized ducts or excess
labor; provides clear paths for compliance and reduces rework risk.
B. Operational Benefits:
o More right-sized, compliant installations improve project schedule predictability and
may reduce warranty/failure callbacks from improper fan/duct sizing.
C. Other Benefits:
o Supports consistency across residential and mechanical codes, helping manufacturers
and builders deliver more efficient, trusted ventilation systems.

4. Small Business Economic Impact

A. Small Business Categories Affected (all relevant NAICS codes):

o NAICS 238220: Plumbing, Heating, and Air-Conditioning Contractors (ventilation,

ductwork, exhaust, fan installation)
NAICS 238221: Residential Plumbing, Heating, and Air-Conditioning Contractors['2
NAICS 561790: Duct and Kitchen Exhaust Hood Cleaning Services!3l
NAICS 236115: New Single-Family Housing Construction
NAICS 236116: New Multifamily Housing Construction
NAICS 236118: Residential Remodelers
NAICS 541330: Engineering Services
NAICS 541350: Building Inspection Services

B. Compliance Burden Comparison:

o Most beneficial for small businesses, who now face less risk of costly ductwork rework
and easier compliance through flexible documentation; streamlines the plan-review
process.

C. Potential Disproportion/Mitigation:

o No negative impact. Benefits accrue especially to smaller firms with limited

design/support resources; no extra training or documentation burden is imposed.
5. Least Burdensome Alternative

o This approach adopts best-practice national standards and gives flexible, performance-

based compliance choices—no additional requirements for any stakeholder.
6. Conclusion/Recommendation

O O O O O OO
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The proposal clarifies, modernizes, and streamlines Washington ventilation code. All
listed NAICS job categories benefit from improved clarity and compliance flexibility
without increased costs. Small HVAC, ventilation, exhaust, and inspection businesses
realize both time and cost savings through standardized, national best-practice-based
field verification and duct design options.

Cost-Benefit Analysis & Small Business Economic Impact
For 24-GP1-137 Ver. 3 (WSMC Chapter 2, Sections 403.4.4.1, 403.4.4.2 — Distributed Whole-House

Ventilation)

Proposal Identification

Log Number: 24-GP1-137 Ver. 3

Code Section / Title: WSMC Chapter 2, Sections 403.4.4.1, 403.4.4.2 — Distributed Whole-House
Ventilation System

Proponent/Author: Mike Moore, Stator LLC (for Broan-NuTone)

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

@)

Washington code defined "distributed whole-house ventilation" in a way that risked
requiring direct outdoor air supply to every room labeled as "habitable" (including
certain closets, bathrooms, or adjacent rooms) in residential units, contributing to
unnecessary system complexity, over-ventilation, potential for misinterpretation, and
cost increases for both contractors and developers.

B. Summary of Baseline with changes:

o

The amendment aligns the Washington code's definition of distributed ventilation with
the IMC/IRC model, clarifies that only certain spaces need direct outdoor air, and
allows a less prescriptive (more outcome-based) path for distributed supply. The
update also clarifies exceptions for transfer fans and relief in interior adjoining/adjacent
rooms to further rationalize ventilation design and compliance.

C. Rationale Statement:

o

The change makes compliance easier and more flexible, supports clearer design and
review, reduces error opportunities, and harmonizes with national standards and other
state code approaches. Reduces risk of overdesign and aligns with scientifically
supported best-practice ventilation strategies.

2. Economic Cost Analysis
A. Construction Cost Impact:

o

Cost-neutral to slightly reduced costs. By limiting direct outdoor air supply
requirements, some projects will need less ductwork and fewer system components to
achieve compliance (~5—-15% savings for some multifamily, depending on layout).

B. Implementation/Plan Review/Inspection Costs:

o

Reduces confusion, plan revision cycles, and inspection ambiguity for officials and
contractors, and simplifies compliance documentation for smaller firms.

C. Life-Cycle Costs:

o

No negative impacts: actual IAQ outcomes are maintained or improved, while
unnecessary fan and duct energy or replacement costs are avoided in some
applications.

D. Other Costs:

o

No new fees, record keeping, or enforcement burden is introduced.

3. Economic Benefit Analysis
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A. Direct Cost Savings:

o

For affected projects, reduces first costs by decreasing the need for oversizing and
extra ducting/fans. Small multifamily or residential remodels may see direct labor and
material savings.

B. Operational Benefits:

o

Streamlines design options and reduces system complexity, helping smaller contractors
offer more consistent, code-compliant ventilation services.

C. Other Benefits:

o

Aligns with occupant activity and exposure data, supporting both indoor air quality and
energy efficiency for residential construction.

4. Small Business Economic Impact
A. Small Business Categories Affected (all relevant NAICS codes):

@)
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NAICS 238220: Plumbing, Heating, and Air-Conditioning Contractors (ventilation
system installation, code compliance, ductwork)

NAICS 238221: Residential Plumbing, Heating, and Air-Conditioning Contractorsit
NAICS 238290: Other Building Equipment Contractors

NAICS 236115: New Single-Family Housing Construction

NAICS 236116: New Multifamily Housing Construction

NAICS 236118: Residential Remodelers

NAICS 541330: Engineering Services

NAICS 541350: Building Inspection Services

B. Compliance Burden Comparison:

o

Benefits accrue most to small and medium businesses, who no longer need to justify
every room as a separately ducted space and can align with less prescriptive national
code practices for distributed supply.

C. Potential Disproportion/Mitigation:

o

No groups are disadvantaged; the proposal reduces complexity and burden across the
board.

5. Least Burdensome Alternative

@)

This proposal improves on the 2018/2021 language by minimizing prescriptive overshoot,
harmonizing Washington practices with national models, and easing enforcement.

6. Conclusion/Recommendation

o

No new costs or reporting are created. The amendment achieves best-practice IAQ outcomes

more flexibly and affordably, clarifies enforcement, and helps small- to medium-sized
construction and HVAC businesses stay competitive and in compliance. All listed NAICS
categories benefit from quantifiable or process savings.

Cost-Benefit Analysis & Small Business Economic Impact
For 24-HP1-113 (IMC Chapter 11 and CE Certification — Sections 1101.2 & 1103.2)

Proposal Identification

Log Number: 24-HP1-113

Code Section / Title: 2024 IMC Sections 1101.2 & 1103.2 — IMC Chapter 11 and CE Certification
Proponent/Author: Eric Vander Mey, PE (Delta E Consulting), Shawn Oram, PE & Scott Spielman, PE
(Ecotope Inc.)
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1. Description & Rationale
A. Summary of current Baseline (without proposal):

o Only UL/CSA listing is clearly recognized for most factory-built, self-contained
equipment installed in Washington under Table 1101.2, limiting procurement to a
handful of certification pathways and slowing market entry for some advanced natural
refrigerant (R-290) equipment that is tested under CE/IEC standards but not UL.

B. Summary of Baseline with changes:

o This amendment explicitly allows CE Certification (IEC 60335-2-40) for Group A3
factory-built low-probability equipment, as utilized in Europe, where listed in NEEA's
Qualified Product List (QPL) or third-party certified. It also expands exception language
for A3/A2/B2/B3 refrigerants for certain applications outdoors and in machinery rooms.
C. Rationale Statement:

o This change avoids unnecessary market barriers, gives designers/installers greater
purchasing flexibility, enables early adoption of advanced heat pump and chiller
products, and allows WA code to match NEEA AWHS v8.1, easing regulatory
bottlenecks for suppliers and small businesses.

2. Economic Cost Analysis
A. Construction Cost Impact:

o No specific cost is imposed as use of the new exceptions is optional. R-290 (natural
refrigerant) heat pumps cost 1.5-2x more than equivalent A2L units, but are less
expensive than CO2 units, and the proposal allows, but does not require, their use.

B. Implementation/Plan Review/Inspection Costs:

o Reduces cost for design alternates, allowing non-UL units to be shown code-compliant
via NEEA QPL or CE certification. Will require some code official/inspector training on
CE/IEC standards; training effect will be modest and brings alignment with regional
NEEA requirements.
C. Life-Cycle Costs:

o R-290 products, if chosen, reduce building life cycle costs by lowering emissions,
increasing energy efficiency, and providing broader product temperature envelopes.
D. Other Costs:

o May require some specialty installer/maintenance training, which is a market
opportunity rather than a burden to small businesses.

3. Economic Benefit Analysis
A. Direct Cost Savings:

o Enables additional heat pump suppliers to enter the WA market by removing costly
duplicative product testing, creating more supplier/installer options and competition.
B. Operational Benefits:

o Supports contractor flexibility, expands technology choices for owners, and gives clear,
recognized compliance paths for new, efficient equipment.
C. Other Benefits:

o Reduces greenhouse gas emissions by supporting adoption of proven, lower-GWP
outdoor systems and strengthening alignment with regional energy transformation
programs.

4. Small Business Economic Impact
A. Small Business Categories Affected (all relevant NAICS codes):
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NAICS 238220: Plumbing, Heating, and Air-Conditioning Contractors (HVAC, heat
pumps, refrigeration)
NAICS 238290: Other Building Equipment Contractors
NAICS 236115: New Single-Family Housing Construction
NAICS 236116: New Multifamily Housing Construction
NAICS 236118: Residential Remodelers
NAICS 541330: Engineering Services
NAICS 541350: Building Inspection Services
NAICS 333413: Industrial & Commercial Fan, Blower, and Air Purification Equipment
Manufacturing
o NAICS 3334: Ventilation, Heating, Air-Conditioning, and Commercial Refrigeration
Equipment Manufacturing
o NAICS 423740: Refrigeration Equipment and Supplies Merchant Wholesalers
o NAICS 423720: Plumbing and Heating Equipment and Supplies Merchant Wholesalers
B. Compliance Burden Comparison:

(@)

O O O O O O O

o Clarifies code, lowers code alternate costs, and provides more equipment sources—
most impactful for small businesses that can access a wider pool of compliant products
without redundant approvals.

C. Potential Disproportion/Mitigation:

o No new burden. Opportunity for training-based or specialty service business creation.

5. Least Burdensome Alternative

o Direct recognition of credible, international safety/product standards and NEEA/CE
listings is the lowest burden path for all NAICS codes and eliminates delays/added
costs from recertification bottlenecks.

6. Conclusion/Recommendation

o This is an enabling proposal that allows product and supplier diversity, reduces time to
market for efficient R-290 solutions, and enhances opportunities for small business
contractors, designers, and suppliers serving the residential/commercial HYAC and
water heating sectors. No added burden; improved market access and compliance
clarity for all listed NAICS codes.

Appendix A
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 (Chapter 19.27 RCW) establishes the following general goals and
specific objectives:

¢ Public Health and Safety : Protect building occupants and the general public from hazards related to
mechanical systems, fire, structural failure, and indoor air quality issues.

¢ Uniform Statewide Standards : Provide consistent, predictable building code requirements across
all jurisdictions in Washington State to ensure fairness and reduce regulatory confusion.
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o Energy Efficiency and Environmental Stewardship : Promote energy-efficient mechanical systems
and support Washington's climate goals, including greenhouse gas reduction and adoption of low-
global warming potential (GWP) refrigerants.

o 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)

This rulemaking is needed because the existing mechanical code framework, on its own, cannot fully

achieve the Legislature’s goals in the State Building Code Act for safety, uniformity, energy efficiency, and
economic efficiency.

Without these amendments, Washington would continue to rely on provisions that are out of step with
current ASHRAE standards, federal refrigerant phase-down requirements, and the State Energy Code,
leading to code conflicts, unclear compliance paths, and inconsistent enforcement across jurisdictions. That
outcome undermines the statute’s objectives of uniform statewide standards and predictable, legally
defensible regulation.

Describe alternatives to rulemaking and the consequences of not adopting this rule.
RCW 34.05.328(1)(b)

1. No Rulemaking (Status Quo)

e Consequence: Continued use of 2021 IMC with outdated provisions, creating conflicts
with:

o ASHRAE 15-2022 (refrigerant safety)

o ASHRAE 62.1-2022 and 62.2 (ventilation standards)
e ASHRAE 34 (updated refrigerant classifications)

o Federal EPA refrigerant phase-down requirements

e Public Safety Risk: Delayed adoption of improved refrigerant safety standards and
ventilation requirements.

2. Voluntary Guidelines or Bulletins

e Consequence: Non-binding guidance would create inconsistent enforcement across
Washington's 39 counties and 281 municipalities, undermining the statute's goal of
statewide uniformity.

¢ Impact on Small Business: Increased confusion, variable interpretation, and inability to
predict compliance costs across jurisdictions.

3. Delayed Adoption (Wait for 2027 IMC)

e Consequence: Washington would remain 3—-6 years behind national safety standards,
hindering adoption of energy-efficient technologies and creating market barriers for
equipment manufacturers and suppliers.

¢ Impact on Small Business: Continued economic disadvantage for Washington-based
HVAC contractors competing with national firms; inability to access cost-saving equipment
options.

A preliminary cost-benefit analysis was made available. RCW 34.05.328(1)(c)
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Yes. The comprehensive cost-benefit analysis (Sections 1-6 of this document) demonstrates substantial
net benefits.

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

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

Yes. Each individual proposal 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.
Does this rule require those to whom it applies to take an action that violates requirements of another
federal or state law?

[] Yes [X] No

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

No. The 2024 IMC amendments apply uniformly to all construction projects in Washington State, regardless
of ownership. Public entities (state agencies, counties, municipalities, school districts, public utilities) and
private entities (businesses, developers, homeowners) are subject to identical mechanical code
requirements.
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Do other federal, state, or local agencies have the authority to regulate this subject?
[] Yes. List below. <] No

Is this rule different from any federal regulation or statute on the same activity or subject?
[JYes [X No

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

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

[ ] There is substantial evidence that the difference is necessary to achieve the general goals
and objectives of the statute that this rule implements. (If checked, explain.)

RCW 34.05.328 (1)(h)

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)

Federal, state, and local agencies that are permit holders are directly notified by SBCC of any proposed
changes to the permit fee rule.
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