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Test, test, is everyone there?

Please enter into the chat:

1. Your Name & Company

2. What year was R-22 phased out for Washington State?

Not to be distributed without permission.



0
0

ERIC VANDER MEY
PRINCIPAL
CHIEF OF ENGINEERING
P.E., LEED AP

REED RUSHING
PRINCIPAL
DIRECTOR OF MECHANICAL 
ENGINEERING
P.E.
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AUSTIN BONNES
SENIOR MECHANICAL 
ENGINEER
P.E.

https://rushingco.com/portfolio-items/eric-vander-mey
https://rushingco.com/portfolio-items/reed-rushing


1. Mechanical
2. Electrical
3. Plumbing
4. Lighting
5. Energy
6. Sustainability
7. Commissioning
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Status of WA State Department of 
Ecology HFC Phase Out Rulemaking

Timeline of phase out by HVAC 
equipment type

Refrigerant management program 
details

Next generation refrigerant options 
and availability

Q&A
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HFC Policy Tracker — North American Sustainable Refrigeration Council (nasrc.org)

SNAP = Significant New Alternative 
Policy (SNAP) Program

HFC = Hydrofluorocarbon

2017 – US repeals HFC Phase Out
2022 – US ratifies HFC Phase Down

1996 – US CFC Phase Out

2010 – US HCFC Phase Out

https://nasrc.org/hfc-policy
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Tomorrow!

In a week!
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Written public comments due by 
5pm (PST) on August 31, 2023

https://aq.ecology.commentinput.com/?id=trCUMYBx2G

Public Hearing online (webinar)
August 24, 2023, 10am

https://aq.ecology.commentinput.com/?id=trCUMYBx2G
https://ecology.wa.gov/Regulations-Permits/Laws-rules-rulemaking/Rulemaking/WAC-173-443-455
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Equipment Type Rulemaking status Rule Type Effective Date Impacts/Notes

Chillers Completed  
10/2020

Prohibited 
Substances

Jan 1, 2024 WAC 173-443 Table 1 for 
prohibited refrigerants

Room Air Conditioners 
(PTACs, PTHPs)

CR-102 Filed GWP<750 Jan 1, 2024 Exception for building 
permit by 1/1/2024

Other AC & HP HVAC 
Systems

CR-102 Filed GWP<750 Jan 1, 2028 Exception for building 
permit by 1/1/2024

VRF Systems CR-102 Filed GWP<750 Jan 1, 2026 Exception for building 
permit by 1/1/2024

Chiller heat pumps 
(space heating water)

CR-102 Filed Prohibited 
Substances

Jan 1, 2025 WAC 173-433 Table 1 for 
prohibited refrigerants

Heat pumps (service & 
potable water)

Not part of current 
legislation

TBD TBD

Hydrofluorocarbons - Washington State Department of EcologyCR-102 Filed on 7/13/2023     
Comments due 8/31/2023

https://ecology.wa.gov/Air-Climate/Reducing-Greenhouse-Gas-Emissions/Hydrofluorocarbons
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• CFC: R-12 – US Phased out 1996
• HCFC: R-22 – US Phased out 2010
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“Effective date of this chapter” = January, 2024 (31 days after CR-103 Filed)

WAC 173-443-040: Prohibited Substances
Chiller Changes

New AC Equipment
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• Chillers (Table 1)
• Not refrigeration equipment (Table 2)
• Heat pumps space heating water 

(Table 1)
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Cooling (current rule)

Heating / Heating & 
Cooling (draft rule)

Cooling (current rule)

Heating / Heating & 
Cooling (draft rule)

• No Heat Pump Exemptions for Building Permits by Effective Date of this Chapter
• 4-pipe heat recovery chiller – controlled to CHWS temp only – 2024 or 2025?
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• No Heat Pump Exemptions for Building Permits by 
Effective Date of this Chapter

• Exemptions for:
• Military marine vessels
• Human-rated spacecraft
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• Air Conditioning Equipment covered under Table 3
• Room Air Conditioners
• VRF Systems
• Other Air Conditioning Equipment
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PTAC & PTHP (draft rule)

VTHP?
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VRF Systems (draft rule)

• VRF Hydrokit (refrigerant to water): Yes
• Mini-split with multiple indoor evaporators: Yes
• Mini-split with single indoor evaporator: No
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Other AC (draft rule)

• Examples of Other AC Equipment covered under Table 3
• Rooftop packaged units
• Split Systems that aren’t VRF Systems
• Watersource heat pumps (water-to-air)
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Equipment Type Rulemaking status Rule Type Effective Date Impacts/Notes

Chillers Completed  
10/2020

Prohibited 
Substances

Jan 1, 2024 WAC 173-443 Table 1 for 
prohibited refrigerants

Room Air Conditioners 
(PTACs, PTHPs)

CR-102 Filed GWP<750 Jan 1, 2024 Exception for building 
permit by 1/1/2024

Other AC & HP HVAC 
Systems

CR-102 Filed GWP<750 Jan 1, 2028 Exception for building 
permit by 1/1/2024

VRF Systems CR-102 Filed GWP<750 Jan 1, 2026 Exception for building 
permit by 1/1/2024

Chiller heat pumps 
(space heating water)

CR-102 Filed Prohibited 
Substances

Jan 1, 2025 WAC 173-433 Table 1 for 
prohibited refrigerants

Heat pumps (service & 
potable water)

Not part of current 
legislation

TBD TBD

Hydrofluorocarbons - Washington State Department of EcologyCR-102 Filed on 7/13/2023     
Comments due 8/31/2023

https://ecology.wa.gov/Air-Climate/Reducing-Greenhouse-Gas-Emissions/Hydrofluorocarbons
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• Washington: Non HFC Refrigerants: GWP <750 (AR5: 100 yr)
• Next generation refrigerants will have lower GWP
• Some have higher flammability or toxicity

• “No Flame Propagation” A1 Refrigerants
• R-410A (HFC), GWP=1890 (50% R-32/50% R-125)
• R-134A (HFC), GWP=1300
• R-513A (HFC), GWP=573 (56% R-1234yf/44% R-134A)
• R-744 (CO2), GWP=1 (natural refrigerant)

• “Lower Flammability” A2L Refrigerants
• R-32 (HFC), GWP=677 (IPCC AR6 reclassifying to 771)
• R-454B (HFO), GWP=467 (68.9% R-32/31.1% R-1234yf) 
• R-1234yf (HFO), GWP=<1
• R-1234ze (HFO), GWP=<1

• “Flammable” A2 & “Higher Flammability” A3 Refrigerants
• R-290 (HC, Propane), GWP=3, A3 (used in Europe for Air-to-Water Heat Pumps)

• Future Phaseouts: Embodied Carbon/GHG emissions/PFAS “Forever” Chemicals
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• Split Systems/VRF with field installed 
refrigerant piping have increased 
potential for leaks

• Clarification refrigerant piping 
cannot be exposed in a rated exit 
corridor

• A2L & B2L Refrigerant Piping new rules 
(ASHRAE 15 & 2021 IMC Section 1109.3)
o Shield plates required when 

located less than 1.5” from 
nearest edge of framing 
member

o Shaft ventilation to outdoors by 
mechanical or natural means 
(unless double wall refrigerant 
piping with interstitial space 
vented to outdoors)
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• Record keeping for 
vendors, manufacturers, 
and building/facility 
owners for 5 years.

• Yearly fees for any 
building/facility with >= 
50lbs of “High-GWP” 
refrigerant (basically 
anything more than a split 
system).

• Still in development: 
potentially $150-370 per 
year per equipment with 
“High-GWP” refrigerant. “HIGH-GWP” REFRIGERANT  = >200 GWP
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• New leak inspection/detection 
monitoring requirements
• Verification required when any 

leak is detected, or if refrigerant 
is added/ removed.

• Establishes allowable leakage 
rates.

• Establishes leak repair 
requirements and 
documentation.

• Establishes requirement for 
retrofit/retirement plan

• Annual reports w/ record 
keeping.

AC System >50 pounds: VRF ~12 tons
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• Written disclosure to DOE on 
status, refrigerant type, 
charge/weight total, and end-use 
options per equipment type

• No annual fees for 
vendors/distributors

• Distributors required to provide 
annual reports, record keeping

• Refrigerant reclaimers submit 
annual reports, with continued 
tracking and certification 
requirements
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• Refrigerant GWP<10
• Synthetic refrigerants (HFC’s and HFO’s) break down into 

PFAS aka “forever chemicals” in the atmosphere
• per and polyfluoroalkyl substances
• EPA: Widely used, long-lasting chemicals, components 

of which break down very slowly over time
• PFAS are being found in water supplies
• Linked to health issues
• Currently being phased out by Europe Legislation 

passed by European Parliament starting in 2026 and 
2028

• HFCs like R-410A, R-134A, R-454B break down into >20% PFAS
• HFOs like R-1234yf break down into 100% PFAS
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Graphic by: FLOW ENVIRONMENTAL SYSTEMS
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Graphic by: FLOW ENVIRONMENTAL SYSTEMS
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…and more
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Not yet Available:
• Mini Splits 

• Single manufacturer available now
• Others 2024-2025

• VRF – Available 2024-2026 
• Rooftop Package Units – 2024-2025

Available now:
• PTAC/PTHP 
• Monoblock Heat Pumps 
• Air To Water Heat Pumps 
• Air and Water Cooled Chillers 
• Heat Recovery Chillers 
• Water To Water Heat Pumps
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…and more



Not to be distributed without permission.

• No Chiller Heat Pump Exemptions for Building Permits by Effective Date of this 
Chapter

• Effective Date of this Chapter:
• January X, 2024
• Building permit only: Add mechanical permit under 2018 IMC or earlier

• 4-pipe heat recovery chiller – controlled to CHWS temp only – 2024 or 2025?
• GWP for refrigerants not in IPCC AR5 (2013)
• Does VTHP fall into PTHP Table 3 Category?
• No definition of System?
• Refrigerant management thresholds per System or per Building/Facility?
• Does manufacturer internal automatic leak detection technology qualify?
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Written public comments due by 
5pm (PST) on August 31, 2023

https://aq.ecology.commentinput.com/?id=trCUMYBx2G

Public Hearing online (webinar)
August 24, 2023, 10am

https://aq.ecology.commentinput.com/?id=trCUMYBx2G
https://ecology.wa.gov/Regulations-Permits/Laws-rules-rulemaking/Rulemaking/WAC-173-443-455
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Please raise 
your hand!
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