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• Please be sure your full name is 
displayed

• Please mute upon joining

• Use "Chat“ box to share questions or 
comments

• Under "Participant" select "Raise Hand" 
to share a question or comment 
verbally

• The session may be recorded and 
posted to 3C-REN's on-demand page. 
Feel free to ask questions via the chat 
and keep video off if you want to 
remain anonymous in the recording.

Zoom Orientation



3C-REN: Tri-County 
Regional Energy Network

 Three counties working together to improve 
energy efficiency in the region

 Services for –

 Building Professionals: industry events, training, 
and energy code compliance support

 Households: free and discounted home upgrades

 Funded by ratepayer dollars that 3C-REN 
returns to the region 



 Serves all building professionals
 Three services –

 Energy Code Coach 
 Training and Support
 Regional Forums

 Makes the Energy Code easy to follow

Event Registration:
3c-ren.org/events

Energy Code Coach:
3c-ren.org/codes
805.781.1201



 Serves current and prospective building 
professionals

 Expert instruction:
 Technical skills
 Soft skills

 Helps workers to thrive in an evolving 
industry

Event Registration:
3c-ren.org/events



Multifamily (5+ units)
 No cost technical assistance
 Rebates up to $750/apartment plus additional 

rebates for specialty measures like heat pumps
Single Family (up to 4 units)
 Sign up to participate!
 Get paid for the metered energy savings of 

your customers

Enrollment:
3C-REN.org/contractor-participation
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Today’s Learning Objectives

As a follow-up to “Residential Compliance Forms for Permitting,” we will build on the 
initial compliance forms used for the building permit to understand what measures are 
required during construction and how to demonstrate compliance.

• Understand how to read the CF-1R for required construction measures
• Review common HERS measures and how the tests are conducted and verified
• Identify common snags that may hold up final occupancy, and how to avoid them
• Discuss major differences between new construction and alterations + additions

Learning Units:
 0.10 ICC CEU pending for this course
 1.0 AIA HSW pending for this course



Overview of Forms for Residential 
Single Family Construction

 CF-1R – Forms used to show Compliance with the energy code 
at initial plan submittal

 CF-2R – Forms used during construction to demonstrate that the 
energy code features met Installation requirements

 CF-3R – Forms used after installation to confirm that the energy 
code features met the Verification requirements



Process for Residential Permitting

HERS – Home Energy Rating System 

We have two HERS Providers, CalCERTS and CHEERS, in California. These organization are 
responsible for training and certifying HERS Raters, and supporting the California Energy Code 
HERS Registry. 

CF-1R Compliance 
created and uploaded 
to HERS Registry

Construction
Final / 
OccupancyDesign Submittal

CF-2R Installation 
completed and 
uploaded to 
HERS Registry

Building Official 
Confirms CF-2R’s 
and CF-3R’s are 
uploaded and signed 
(PSR) 

CF-3R Verification 
completed and 
uploaded to 
HERS Registry



List of CF2R and CF3R Forms 
–Example Project on CalCERTS 



PSR – Project Status Report - Compliance

Installer/Builder Info

Installer/Builder Info

Installer/Builder Info

Installer/Builder Info

Installer/Builder Info

Installer/Builder Info

CF2R’s

CF3R’s



CEC – 2022 Supporting Documents - Forms - Residential

California Energy Commission 
www.energy.ca.gov



2022 Supporting Docs CF2R & CF3R 
Note: Most forms are for reference only

Reminder:    
E – Enforcement Agency
H – HERS
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Quality Insulation Installation (QII) ENV-21, 22 and MCH-21

HERS QII Work Flow:
 Triggered on CF1R
 Job Site Meeting “Review Requirements” 
 HERS Inspection: Framing

 Envelope Measures
 HVAC/Duct Measures

 HERS Inspection: Insulation Install
 Envelope Measures

Sample Res Project.ribd22

CF1R-PRF-01-E

CF2R and CF3R Forms



Insulation Installation CF2R-ENV-03-E
(Non-HERS / Installer or GC)

The first half of this form is to 
document what insulation was 
installed, how much, and where…

…the second half of this form list reminders for the 
Mandatory Measures and other insulation requirements.

Meeting the Code Mandatory 
Measures will make QII –HERS 
much easier!

No Gaps or Voids

No Gaps at 
Ends of Batts



QII - Air Infiltration Sealing CF2R-ENV-21-H

Exterior Bottom (Sill) Plates Sealed to Floor

Continuous Sealant

Meeting QII – Air Infiltration Sealing at the Framing Stage will make –HERS 
Building /Enclosure Air Leakage Testing much easier!



QII - Air Infiltration Sealing CF2R-ENV-21-H

Continuous Bead of Sealant 

Ceiling Alteration with 
Existing Recessed Fixture

Dry-Wall Cover with 
Continuous Fire-proof 
Sealant

Dry-Wall Ceiling
HVAC Register

Meeting QII – Air Infiltration Sealing at the Framing Stage will make –HERS 
Building /Enclosure Air Leakage Testing much easier!



QII – Insulation Installation - CF3R-ENV-22-H

R-30

Loose-fill insulation depth and density is 
verified in at least 6 random locations to 
show the CF1R value has been met.

Additional Insulation 
needed until the settled 
depth of insulation hits 
the R-30 mark.



After CF2R/CF3R’s are complete, the project can obtain 
final Occupancy approval.

Approval Process
• CF1R on HERS Registry

• CF2R on HERS Registry

• CF3R on HERS Registry

• Enforcement Agency 

(AHJ) can access the 

Watermarked Forms

• AHJ will see “PASS” on 

List of Required Forms



Building/Enclosure Air Leakage ENV-20-H and MCH-24-H
CF1R-PRF-01-E

HERS Work Flow:

 Triggered on CF1R

 “Kick-off” Job Site “Review” Meeting

 “Pre-Test(s)” can be performed after:

 Envelope Sealing

 HVAC/Duct Sealing

 Final Blower Door Test

CF2R and CF3R Forms

ACH – Air Changes 
per HourACH @



Building Air Leakage Testing

 Envelope Leakage to/from:
 Outdoors
 Attic
 Crawlspace

 Measure Pressure (Pa) and 
Airflow Leakage (cfm) 

 Equipment:
 Blower Door Kit
 Pressure & Flow Gauge 
 Shows a “Positive 

Pressurization” Test
Blower/Fan 

Gauge

Gasket for 
Door-way

Electricity 
Required

Friendly 
HERS 
Rater



Duct and HVAC Leakage Testing –MCH-20 Series
CF1R-PRF-01-E

HERS Work Flow:
 Triggered on CF1R
 “Kick-off” Job Site “Review” Meeting
 “Pre-Test(s)” can be performed after:

 HVAC/Duct Sealing
 Final Duct Leakage Test

CF2R and CF3R Forms

(Low Leakage Ducts in Conditioned Space)
(Low Leakage Air Handler Unit)

Note: These other HERS items are also triggered (MCH-01, MCH-22 and MCH-23)

(Low Leakage Ducts in Conditioned Space)
(Low Leakage Air Handler Unit)



Duct Leakage Testing

 Measure Pressure (Pa) 
and Airflow (cfm) 

 Equipment:
 Duct Blaster Fan Kit
 DG1000 Gauge 
 Shows a “Return Duct 

Pressurization” Test

Sealed 
Ceiling 
Return 
Register

Electricity 
Required

Gauge

Duct/Fan 
with 
Sensor



Duct Sealing (Alterations) – MCH-20d & MCH-20e
CF1R-PRF-01-E

HERS Work Flow:
 Triggered on CF1R
 “Kick-off” Job Site “Review” 

Meeting
 “Pre-Test(s)” can be performed 

after:
 HVAC/Duct Sealing

 Final Duct Leakage Test

CF2R and CF3R Forms



MCH-20e-H Alteration Using Smoke Test

For existing altered ducts unable to meet the Total 
Duct Leakage or Leakage to Outside tests, a Smoke 
Test and Visual Inspection can be used:

• Initial Duct Leakage Test
• Seal all accessible areas
• Test Ducts again
• Perform Smoke Test and Visual Inspection

Theatrical 
Fog

Duct Leakage 
Fan Kit in 
Positive 
Pressurization 
Mode

Air Handler



Common Problem Area – 
Connection to Drywall

Joints Caulked and 
Boot Sealed to 
Drywall

Register Boot

MCH-20a-H Duct Leakage Diagnostic Test

Before After



Duct Leakage – Common Problem Areas
Flex Duct to Plenum or Rigid Duct or Register Boots

Plenum Box, Rigid Duct, 
or Register Boots

Insulated Flex 
Duct

Well Sealed at 
Connection

Process / Good Practice
 Seal collar to plenum/sheet metal with 

mastic
 Seal inner liner of flex duct to collar with 

mastic and/or with draw-band
 Ensure duct insulation is in contact with 

plenum/sheet metal



CF2R-MCH-01-E Space Conditioning Systems, Ducts and Fans;
followed by MCH-22-H Fan Efficacy and MCH-23-H System Air Flow Rate

Flow Capture Hood
Measures the air 
volume in cubic feet 
per minute (cfm) at 
the register.

Kanomax



Kitchen Range Hood - Local Mech Exhaust MCH-32-H

Reminder:  
The cfm on the installed kitchen exhaust range hood needs 
to match or exceed the values auto-populated in the CF2R.

CF1R-PRF-01-E

CF2R and CF3R Forms



Range Hood – Use Table 150.0-G for Non-Enclosed Kitchens

45%

55%

Illustration of 55% 
Capture Efficiency (CE)

Hood exhausts 
to the outside

Range or 
Cooktop

A Kitchen Range Hood with a HVI or AHAM rating CE of 55% or 130 cfm or greater would comply.

Note:
The CF2R-MCH-32 
includes the above Table 
and other requirements, 
including a prescriptive 
duct design and hood 
performance testing 
method.



Kitchen Exhaust System CF3R-MCH32-H

Note:
CFM – Airflow 
SONES – Sound Rating 



VCHP Compliance Option
CF1R-PRF-01-E

CF2R and CF3R FormsHERS QII Work Flow:

 Triggered on CF1R

 Job Site Meeting “Review Requirements” 

 HERS Inspection: Pre-Insulation Re: units surface-mounted 
within conditioned envelope

 HERS Inspection: “Rater Observation for Weigh-in-Procedure” 
with the installing contractor on the day of charging the system 
and/or connecting a pre-charged refrigerant line system



Refrigerant Charge – MCH-25-H Series
Paul says, “Please, coordinate the HERS Rater and Installing Contractor.”

Refrigerant Line Set

Heat Pump – 
Outdoor Unit

Installing Contractor

Needed Specs in the Box 



Note: 
Indoor units shall be installed within the air and thermal boundaries, with air flow to each habitable room, i.e. ea bedrm and living area; wall thermostats required.

Taped and 
Sealed Dry-
wall as Air-
barrier

Vented Attic with a Continuous 
Air and Thermal Boundary

VCHP Compliance Option MCH-33-H  – Ductless Wall Mounted



VCHP Compliance Option MCH-33-H –Ductless Recessed Units

Ductless Recessed-Ceiling

Note: 
Indoor units shall be installed within the air and thermal boundaries, with air flow to each habitable room, i.e. ea bedrm and living area; wall thermostats required.

Continuous 
Insulation and 
Rainscreen

Unvented Attic with a Continuous 
Air and Thermal Boundary

Alternate R-5
Rigid Insulation

2” Closed Cell Spray Foam

Sheathing with Applied 
Air-barrier

Taped and 
Sealed 
Dry-wall as 
Air-barrier

Vented Attic with a Continuous Air 
and Thermal Boundary



Closing
 Continuing Education Units Available

 Contact shuskey@co.slo.ca.us for AIA and ICC LUs

 Coming to Your Inbox Soon!
 Slides, Recording, & Survey – Please Take It and Help Us Out!

 Upcoming Courses:
 December 5 - What Energy Consultants Need To Know About HERS Measures

 December 6 – All-Electric Water Heating (SLOCAOR)

 December 7 - Using Life Cycle Assessment & Embodied Carbon Calculators to Make Design and Product Choices

 December 15 – Getting Past Heat Pump Objections

 Visit www.3c-ren.org/events for our full catalog of trainings. 2024 courses coming soon! 

mailto:shuskey@co.slo.ca.us
https://www.3c-ren.org/event/what-energy-consultants-need-to-know-about-hers-measures/
https://www.3c-ren.org/event/all-electric-water-heating-slocaor/
https://www.3c-ren.org/event/using-life-cycle-assessment-embodied-carbon-calculators-to-make-design-and-product-choices/
https://www.3c-ren.org/event/getting-past-heat-pump-objections/
http://www.3c-ren.org/events


Thank you!

For more info: 
3c-ren.org

For questions:
info@3c-ren.org
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