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INTRODUCTION
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BayREN Codes & Standards Trainings






BayREN Codes & Standards is a joint effort of Bay Area
cities and counties to achieve full compliance with
provisions of the California Energy Code.
BayREN trainings seek to provide building department
staff and private sector building professionals with tools
and strategies for improving energy code compliance.
Today’s Brown Bag is part of the Residential Forms and
Submittal Best Practices Series.
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Today’s Learning Objectives




Understand how Compliance forms are used
Navigate the Compliance Process
Maximize the benefit of the HERS Registries
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Introduction
2013 vs. 2016 Codes
Note:
 The information presented in this class is applicable to
both the 2013 and 2016 versions of the energy code.
 While there were substantial changes, they mostly affect
the features that have to be installed and not the process
for verifying those features, which is what this class
covers.
 Summaries of the 2016 changes are provided as extra
handouts.
 Where there are differences between the two code
versions, they are called out in these materials.
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Understanding the
COMPLIANCE PROCESS
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Compliance Process Flow Diagram
Refer to full-size
copy provided with
your handouts.
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Compliance Process Flow Diagram
Note: The “compliance
approach” is the method by
which energy features are
determined.
There are two basic
approaches, prescriptive and
performance.
These are in addition to the
mandatory measures, which
apply regardless of the
compliance approach.

This is covered in
more detail in a
later section.
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4

Compliance Process Flow Diagram
• Notice that the forms (CF1R,
CF2R, and CF3R) are there and
follow a simple 1 - 2- 3 flow.
• Notice that process is divided
into Plan Check and Field
Inspection sections and that
good communication must flow
between them.
• The forms are intended to
facilitate this.
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Compliance Process Flow Diagram
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5

Compliance Process Flow Diagram
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Compliance Process Flow Diagram
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6

Compliance Process Flow Diagram
Any questions?
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UNDERSTANDING THE
FORMS 1-2-3

13
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Understanding the Forms 1-2-3


There is a clear, intentional sequence to the documents:
Document what is required
Document what was installed
Document what was verified

1.
2.
3.





When these three kinds of documentation match, the
process was successful.
Note: Not all installed features need to be third party
verified.
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Understanding the Forms 1-2-3
Example:




An addition project complies using the prescriptive approach
(essentially a list of features, based on climate zone).
The energy features needed to comply are:






Feature A (e.g., dual-pane, low-E, vinyl framed windows, with
performance factors of X and Y)
Feature B (e.g., R-19 walls)
Feature C (e.g., R-38 ceiling)
Feature D (e.g., HVAC sealed ducts) *
Feature E (e.g., proper airflow and fan watt draw) *

* Requires third party verification
15
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Understanding the Forms 1-2-3


All of the required features need to be documented in a
clear, concise manner so that all parties involved know what
is expected of them.



Also, someone needs to assume responsibility for making
sure that this list gets distributed to all involved parties.



The “Step 1 Document” does this (Document what is
required)
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Step 1 – Document What is Required


This first compliance
document is called the:
CF1R – Certificate of
Compliance
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Understanding the Forms 1-2-3


Notice that
 Feature A,
 Features B and C, and
 Features D and E
are probably installed by three different specialty
contractors.



Each specialty contractor must assume responsibility for his
or her own work.
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Understanding the Forms 1-2-3


They need to attest to the fact that



They knew what was supposed to be installed
They installed the correct feature



The “Step 2 Document” does this. (Document what was
installed)



There should be a different form for each trade or feature.
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Step 2 – Document What is Installed


This second compliance
document is called the:
CF2R – Certificate of
Installation
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Step 2 – Document What is Installed

21
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Understanding the Forms 1-2-3
A note about the CF2R Certificate of Installation:
Up until the 2013 Code the CF2R was referred to as the CF6R
and it was one long, single document signed by ALL of the
installers at the job site. Breaking it into multiple parts made it
easier to distribute to the responsible parties. Making it
electronic made it so that it could be signed from anywhere.
A certificate of installation was requested by and lobbied for
very heavily by the building industry, mainly production home
builders represented by California Building Industry Association
(CBIA). This occurred during the late ‘90s when defect litigation
was a serious problem. Builders needed a way to put more
accountability on the trades.
It is essentially an affidavit that the correct features were
installed.
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Understanding the Forms 1-2-3


For Features D and E, which require third party verification,
there needs to be a way for the building inspector to be
assured that third party verification actually occurred and
that the features passed any necessary tests.



The “Step 3 Document” does this. (Document what was
verified)



There should be a different one for each test/verification.
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Step 3 – Document What is Verified


This third compliance
document is called the:
CF3R – Certificate of
Verification
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Step 3 – Document What is Verified
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Understanding the Forms 1-2-3


When these three kinds of documentation match, the
process was successful.



Not all installed features need to be third party verified (Step
3), but when they do Steps 1 and 2 need to match Step 3 for
those features.
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FORMS THAT WILL
COMMONLY BE USED
FOR ADDITIONS

27
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Form Name
Nomenclature
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Forms That Will Commonly
Be Used for Additions
CF1R Certificates of Compliance
 CF1R-ADD-01-E: Used when the prescriptive approach is
used to demonstrate compliance for additions less than or
equal to 1000 square feet. See example in Appendix.






The prescriptive approach basically uses a list of features that
vary by climate zone.
Some prescriptive and mandatory measures do not apply
because it is less than 1000 square feet.
The prescriptive approach is simple, but less flexible.

ADD = Addition
29
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Forms That Will Commonly
Be Used for Additions


CF1R-NCB-01-E: Used when the prescriptive approach is
used to demonstrate compliance for additions over 1000
square feet. See example in appendix.




Note: additions over 1000 square feet have very similar
requirements to a completely new home.

Similar to CF1R-ADD-01-E but requires more mandatory and
prescriptive features because it is for larger additions.
NCB = Newly Constructed Building
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Forms That Will Commonly
Be Used for Additions


CF1R-PRF-01-E: Used when the performance approach is
used to demonstrate compliance for any size addition. See
example in Appendix.



The performance approach uses a computerized energysimulation program to determine the energy features.

PRF = Performance
31
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Forms That Will Commonly
Be Used for Additions


A CF1R-ALT-02 may also be needed to document the special
requirements of an altered HVAC system if the existing
home’s HVAC system is being altered (modified) by the
addition or replacement of:



Condenser, coil, air handler, or
More than 40 feet of duct

ALT = Alteration
32

Forms That Will Commonly
Be Used for Additions


If an entirely new system is being installed for the addition, a
CF1R-ALT-02 is not needed.

33
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Forms That Will Commonly
Be Used for Additions
CF2R Certificates of Installation document proper
installation of the identified measure.
Non-HERS Measures (note the “E” at the end = Enforcement)
 CF2R-ENV-01-E: fenestration (windows, skylights, etc.)
ENV = Envelope
 CF2R-ENV-02-E: air sealing features (weatherstripping,
caulking/sealing, backdraft dampers, etc.)
LTG = Lighting
 CF2R-ENV-03-E: insulation
 CF2R-ENV-04-E: roofing products
MCH = Mechanical
 CF2R-LTG-01-E: lighting features
 CF2R-MCH-01-E: mechanical systems (HVAC)
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Forms That Will Commonly
Be Used for Additions
HERS Verified Features (notice the “H” in the document name) will all have a
corresponding CF3R form.
 CF2R-MCH-20-H: sealed ducts*
MCH = Mechanical
 CF2R-MCH-22-H: fan efficacy (fan watt draw)*
H = HERS Verified
 CF2R-MCH-23-H: fan airflow*



CF2R-MCH-25-H: refrigerant charge*
CF2R-MCH-27-H: ventilation to the ASHRAE 62.2 standard (additions
greater than 1000 feet only)*

* Similar to any newly constructed building, when the performance approach
is used any or all of the CF2R forms may be required depending on the
features modeled and compliance credits taken.
35
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Forms That Will Commonly
Be Used for Additions
CF3R Certificates of Verification document verification of
proper installation of the identified measure:






CF3R-MCH-20-H: sealed HVAC ducts
CF3R-MCH-22-H: fan efficacy (fan watt draw)
CF3R-MCH-23-H: fan airflow
CF3R-MCH-25-H: refrigerant charge
CF3R-MCH-27-H: ventilation to the ASHRAE 62.2 standard
(additions greater than 1000 feet only)
MCH = Mechanical
H = HERS Verified
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HERS Registry


Building departments have direct access to registered
documents within their jurisdiction through the revamped
HERS provider registry.

Building
department
sign-up
information.
37
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HERS Registry






When a project requires HERS verified features, the CF1R
Certificate of Compliance (and all subsequent CF2R and
CF3R documents) must be “registered” with a HERS provider.
A HERS registry is an on line database that generates, tracks
and stores the CF1R, CF2R and CF3R documents.
It will be rare for projects not to require any HERS
verification.
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HERS Registry


To not have any HERS measures, the project would have to:





Be an addition less than 1000 square feet
Use the prescriptive approach
Not have a new A/C or ducted heating system
Not involve the addition or replacement of a condenser, coil,
air handler or 40 feet of duct
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HERS Registry


BayREN has a special class dedicated specifically to learning
how to best use the HERS registry.



See your BayREN county representative for information on
scheduling this and other classes.
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PRIORITIZING THE
INFORMATION ON THE CF1R

41
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What to Check on a CF1R-PRF-01


Refer to the “What
to Check on a CF1RPRF-01” checklist
tool provided in your
handouts.
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BayREN Codes & Standards Training
Part II:
Improving Energy Code Compliance in
Low-rise New Construction
Residential New Construction

Date
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BayREN Codes & Standards Trainings






The BayREN Codes & Standards program is a joint effort of
Bay Area cities and counties to achieve full compliance
with provisions of the California Energy Code
BayREN trainings seek to provide building department
staff and private sector building professionals with tools
and strategies for improving energy code compliance
This is one class in a series of classes presented at no cost
to building departments. Contact your BayREN county
representative for information on scheduling additional
classes.
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Introduction
Learning Objectives:
 Understand the overall compliance process for residential
new construction (and larger additions).
 Identify what 2013 compliance documentation is required
on permit applications.
 Determine which building features are most likely to affect
energy code compliance.
 Focus plan review and field verification efforts on most
impactful building energy features.

45
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Introduction
2013 vs. 2016 Codes
Note:
 The information presented in this class is applicable to
both the 2013 and 2016 versions of the energy code.
 While there were substantial changes, they mostly affect
the features that have to be installed and not the process
for verifying those features, which is what this class
covers.
 Summaries of the 2016 changes are provided as extra
handouts.
 Where there are differences between the two code
versions, they are called out in these materials.
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Introduction




The energy code compliance process relies heavily
on documentation. Keeping track of all the
documentation can be very challenging.
There are very useful online tools to help keep track
of the forms for most projects, called “HERS
registries”.
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Introduction






Login to the HERS provider (CalCERTS) registry to
check the status of any project that requires HERS
Verification.
Projects are searchable in the registry by
registration number, address, or permit number.
BayREN has a class specifically on how to get the
most out of a HERS registry.
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Introduction


Building departments have direct access to registered
documents within their jurisdiction through the revamped
HERS provider registry.

Building
department
sign-up
information.
49
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The Compliance Process


Before “diving into” the details of the energy code,
it is first important to understand the overall
process and how different people fit into it.
Trades

Trades

Utilities
Enforcement

Public
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Compliance Process Flow Diagram
Refer to full-size
copy provided with
your handouts.
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Compliance Process Flow Diagram
• Notice that the forms (CF1R,
CF2R, and CF3R) are there and
follow a simple 1 - 2 - 3 flow.
• Notice that process is divided
into Plan Check and Field
Inspection sections and that
good communication must flow
between them.
• The forms are intended to
facilitate this.
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Compliance Process Flow Diagram
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Compliance Process Flow Diagram
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Compliance Process Flow Diagram
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Compliance Process Flow Diagram
Any questions?
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Not very common

Common

Compliance Documents List (Forms)
CF-2R – Certificates of Installation – Non-HERS Measures (-E)
 CF2R-ENV-01-E: fenestration (windows, skylights, etc.)
 CF2R-ENV-02-E: air sealing features (weather stripping, caulking,
backdraft dampers, etc.)
 CF2R-ENV-03-E: insulation
 CF2R-ENV-04-E: roofing products
 CF2R-LTG-01-E: lighting features
 CF2R-MCH-01-E: mechanical systems (HVAC)
 CF2R-MCH-02-E: whole house fan
 CF2R-MCH-04-E: evaporative coolers
 CF2R-PLB-01-E: Multi-family central hot water distribution systems
 CF2R-PLB-02-E: Single-family central hot water distribution systems
 CF2R-PLB-03-E: Pool and spa heating systems
57
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Compliance Documents List (Forms)
CF-2R – Certificates of Installation – HERS Measures (-H)

CF2R-ENV-20-H: Envelope air leakage (blower door test)

CF2R-ENV-21-H: QII Framing Stage (batt, loose fill, etc.)

CF2R-ENV-22-H: QII Ceiling Air Barrier

CF2R-ENV-23-H: QII Insulation Stage

CF2R-ENV-24-H: QII Framing Stage (SIP & ICF)

CF2R-MCH-20-H: sealed ducts*

CF2R-MCH-21-H: Supply duct location verification

CF2R-MCH-22-H: HVAC system fan efficacy (fan watt draw)*

CF2R-MCH-23-H: HVAC system fan airflow*

CF2R-MCH-24-H: Blower door, when infiltration is used to meet whole house ventilation

CF2R-MCH-25-H: HVAC system refrigerant charge*

CF2R-MCH-26-H: Rated system verification (High SEER/EER)

CF2R-MCH-27-H: ventilation to the ASHRAE 62.2 standard*

CF2R-MCH-28-H: Return Duct sizing table verification (alternative to airflow/Fan watt draw test)

CF2R-MCH-29-H: Supply duct surface area and buried ducts verification

CF2R-PLB-21-H: Multi-family central hot water distribution systems

CF2R-PLB-21-H: Single-family central hot water distribution systems
58

*Most common HERS Tests

Compliance Documents List (Forms)






For each CF2R-XXX-##-H there is a corresponding
CF3R-XXX-##-H, Certificate of Verification
The list of CF3Rs would look exactly like the list of
CF2R-Hs
The HERS registry will make sure the correct HERS
documents (CF2R and CF3R) get used and
completed.
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What to Check on a CF1R


Refer to the “What
to Verify on a CF1R”
checklist tool
provided in your
handouts.
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What to Check on a CF1R


Also refer to the
Sample CF1R
provided in your
handouts.
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What to Check on a CF1R






This tool is intended to help you prioritize your limited time
by focusing on the features that have the greatest energy
impact.
There are many other data points that can affect compliance
but these are the most important.
Notice how this tool is organized – it has the same section
names as the CF1R.
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What to Check on a CF1R

Only 7 items

21 items!
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What to Check on a CF1R
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What to Check on a CF1R
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What to Check on a CF1R
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What to Check on a CF1R
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What to Check on a CF1R
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What to Check on a CF1R

69
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What to Check on a CF1R

Very Important!
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What to Check on a CF1R
1. Add up all the
glass area (don’t
forget skylights)
2. Divide by
conditioned floor
area (Item 14)
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What to Check on a CF1R
12

16

12

40

10

10
10

Total Glass Area
Cond Floor Area

24

= Glazing percentage

40

10
20

4

3
24
24

• Their % number
should not be
lower than yours.
• OK if their number
is a little higher.
• NOT OK if their
number is much
higher than yours.
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What to Check on a CF1R
Mainly just informational.
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What to Check on a CF1R
Mainly just informational.

Energy use of house if
built to prescriptive
measures.

Energy use of house
as designed.

Difference

% better than
code.
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What to Check on a CF1R

75

38

What to Check on a CF1R

Names of surface
types detailed in a
later section
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What to Check on a CF1R
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What to Check on a CF1R
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What to Check on a CF1R

79
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What to Check on a CF1R

Minimums (when required –
not required in this example)
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What to Check on a CF1R

Use the same numbers you used to calculate glazing
percentage, but now pay attention to orientation.
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What to Check on a CF1R

Make sure NFRC labels do not get removed prior to
field inspection! Put a note on the plans!
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What to Check on a CF1R

Permanent patio covers.
Inset front door with porch, etc.
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What to Check on a CF1R
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What to Check on a CF1R
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What to Check on a CF1R

HERS rater will thoroughly
inspect insulation.

HERS rater will pressure
test home for leakage.
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What to Check on a CF1R

HERS rater will thoroughly
inspect insulation.

HERS rater will pressure
test home for leakage.
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What to Check on a CF1R

HERS rater will thoroughly inspect pipe insulation, layout, etc..
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What to Check on a CF1R
The CF2R-MCH-01 is a very important form to collect regarding HVAC equipment
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What to Check on a CF1R
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What to Check on a CF1R

HERS rater will
test system
airflow.

HERS rater will
check
make/model
and efficiency.

HERS rater
will check
refrigerant
charge.
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What to Check on a CF1R

HERS rater will
test duct leakage

HERS rater will
verify special
duct location.

HERS rater
will verify
special
design
criteria.
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What to Check on a CF1R

HERS rater
will test
system fan
watt draw.
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What to Check on a CF1R

HERS rater will inspect
mechanical ventilation system
and measure airflow.
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What to Check on a CF1R
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Resource
www.energycodeace.com/content/forms-ace/



The Forms Ace™ tool helps applicants (and building
departments) determine which forms are applicable to a
specific project. Use this tool to identify:
 Necessary compliance steps
 The compliance path that is least cumbersome to pursue
 Which forms will be required & generate a checklist
 Whether or not a project requires HERS verification
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Class Wrap-up
Contact information:
BayREN Codes & Standards Program
 www.bayareacodes.org
 codes@bayren.org
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