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Goals of this Training

Review the Energy Code requirements for water heating systems for low-rise 
residential buildings

• All Occupancies

 Mandatory requirements, features, and devices

• Newly Constructed Buildings

 Mandatory

 Prescriptive

• Existing Buildings - Additions and alterations

 Prescriptive
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Questions…

Please feel free to ask at anytime!

o During training

o At break

o Afterwards

• Your questions enhance the class
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Energy Commission History

• Warren-Alquist Act created the Energy 

Commission (CEC) in 1974 and gave it 

authority to develop and maintain Energy 

Code

• Standards must be cost-effective over the 

structure’s economic life (usually 

calculated using 30 years)

• CEC updates the Energy Code every 3 

years
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Why Do We Have Water Heating Energy 
Standards?
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Approaches

• Mandatory - measures that must be met, regardless of compliance approach; 
cannot be traded-off

• Prescriptive Approach

• “Grocery lists” of requirements, sometimes superseding mandatory measures

• All-or-nothing; different requirements for new construction, additions, and 
alterations

• Defines the standard building baseline (see Performance Approach)
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Approaches, cont.

• Performance Approach –

• More flexible; allows more efficient features to make up for less efficient ones 

• Uses CEC-approved modeling software (more later) to show that the proposed 
design’s energy use is less than that of the standard design (Prescriptive 
approach)

• Proposed design EDR ≤ standard design EDR (new construction)

• Proposed design TDV ≤ standard design TDV (additions & alterations)
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What is EDR?

Energy Design Rating (EDR) score is based on total 
estimated energy use

• 100 represents a home built to 2006 IECC; 0 
represents a zero net energy home

• Two kinds of EDR score must be met individually 
(more later)
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What is a Low-Rise Residential Building?

• Single family - any number of stories​
• Duplexes - any number of stories​
• Townhouses - no more than three habitable stories​
• Multifamily - no more than three habitable stories

9



§§ 110.1 & 110.3
MANDATORY REQUIREMENTS – ALL OCCUPANCIES



§§ 110.1(a)&(b) - Mandatory Requirements; 
Appliances

a) A water heater is allowed to be 
installed only if it meets Title 20 
minimum efficiencies (see Title 20,
§1605.1, Table F-2 and F-5)

b) Verify the water heater’s efficiency 
using MAEDbS database, an 
equivalent federal directory, or an 
approved trade association 
directory (more later)

Look up appliances on the Modernized Appliance Efficiency Database
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A Closer Look at MAEDbS
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§ 110.1(c) - Mandatory Requirements; 
Appliances

• Conformance with efficiencies required by Part 6 must be demonstrated by default to 
the mandatory efficiencies, or procedures approved per Part 1, §10-109, when:

1. Data to verify conformance is not available

2. Field verification and diagnostic testing required, but no CEC-approved 
protocol for that appliance

3. On-site modifications affect its performance

4. US DOE waived federal test procedures, but waiver doesn’t say how to 
determine the efficiency
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§§ 110.3(a)&(b) - Mandatory Requirements; 
Service Water-Heating

(a) Only systems and equipment manufacturer-certified as meeting §110.3 are 
allowed to be installed

(b) Water heating equipment must meet all Title 20 requirements (see Title 20,
§1605.1(f)), including: 

1. Meeting all listed standards

2. Meeting standards via all listed test methods

3. Meet all requirements for all functions

4. If the requirement is for equipment at the min/max rated capacity, the 
controls must make that capacity possible at steady-state operation
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§ 110.3(c)1 - Mandatory Requirements; 
Service Water-Heating Installation

Systems > 167,000 BTU/hr – outlets needing higher-than-service water 
temperatures (ASHRAE Handbook), must have separate remote heaters, heat 
exchangers, or boosters to supply the higher temperature: 

• EXCEPTION: Systems covered by CA Plumbing Code, §613.0 must follow 
those requirements
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§§ 110.3(c)2&3 - Mandatory Requirements; 
Service Water-Heating Installation

2. Service hot water systems with circulating pumps or electrical heat trace 
systems must be able to auto-shutoff.

• EXCEPTION: Systems serving healthcare facilities

3. Unfired service water heater storage tanks and solar water heating backup 
tanks must have/meet one of:

A. External insulation, R-12 or more

B. Internal and external insulation, R-16 or more (combined)

C. Tank surface heat loss < 6.5 BTU per hour per square foot (water-air 
temperature difference of 80°F) 
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§ 110.3(c)4 - Mandatory Requirements; 
Service Water-Heating Installation

Recirculation loops serving multiple dwelling units must meet/have all of:

A. Air release valve or vertical pump installation 

B. Recirculation loop backflow prevention 

C. Equipment for pump priming 

D. Pump isolation valves 

E. Cold water supply and recirculation loop piping cannot connect to the hot 
water storage tank drain port 

F. Cold water supply backflow prevention 
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§ 110.3(c)4 - Example
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§ 110.3(c)6 – Mandatory Requirements; 
Service Water-Heating Installation 

• Isolation valves 

• Required for instantaneous 

(“tankless”) water heaters ˃ 

6.8 kBTU/hr (2 kW)

• Must be installed on both cold 

and hot water lines, each with 

hose bibbs or other fittings for 

maintenance flushing
Source: http://andrews-
plumbing.com
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§ 110.3(c)6 - Example

Source: homedepot.com
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§ 110.1 - SUMMARY

• Water heaters must be manufacturer-certified as meeting Title 20 to be installed

• Verify water heater efficiency using MAEDbS or other approved directory

• If it’s required to be certified under Title 20, it must be in MAEDbS to be sold 
and installed in California

• Demonstrate conformance with required efficiency by default to the mandatory 
efficiency, or approved procedures if data to verify is not available, there is no CEC-
approved field verification testing protocol, on-site modifications affect performance, 
or the federal test waiver doesn’t say how to determine the efficiency
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§ 110.3 – SUMMARY

• Water heaters must be tested per, and manufacturer-certified as meeting, Title 20 
requirements

• Separate heaters for above-service temperature outlets (> 167,000 BTU/hr)

• Auto-shutoff controls for systems with circulation pumps or electric heat trace 
systems

• Unfired water heating tanks and solar water heating backup tanks must have 
required insulation/tank surface heat loss

• Recirculation loops serving multiple dwelling units must meet plumbing/installation 
requirements (diagram)

• Isolation valves and fittings for tankless water heaters > 6.8 kBTU/hr (2kW)
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§ 150.0
MANDATORY FEATURES AND DEVICES – LOW-RISE RESIDENTIAL



§ 150.0(j)1 – Tank Insulation

Unfired hot water tanks (e.g., storage tanks, back-up storage tanks for solar water 
heating) must be insulated with one of the following:

• R-12 or higher, external wrap

• R-16 or higher, internal (must be externally labeled)
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§ 150.0(j)2 – Pipe Insulation Thickness and 
Conductivity

A. All hot water piping must be insulated per CA Plumbing Code, § 609.11. Also, the 
following piping conditions require insulation ≥ 1” thick, or R-value ≥ 7.7:

i. 1st 5 ft. of cold water pipes from storage tank
ii. All hot water piping ≥ ¾” to > 1”, in diameter
iii. All hot water piping < ¾” in diameter that is: 

a. Part of a domestic hot water recirculation system
b. Between the heating source and kitchen fixtures
c. Between the heating source and a tank, or between tanks 
d. Buried below grade

B. Insulate solar water heating collector loop piping, per TABLE 120.3-A, or the 
equation in §120.3(c)2
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Using TABLE 120.3-A

Insulate pipes according to TABLE 120.3-A.

TABLE 120.3-A now allows for insulation by thickness OR R-values
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Using TABLE 120.3-A (Example)

• Let’s say you have:
• Domestic hot water (DHW) pipe < 1 inch in diameter
• Water temperature will be 105 – 140°F
• Pipe insulation with a conductivity of 0.22 – 0.28 BTU-inch per hour-square foot-

degree F
• Then your pipe must be insulated to 1.0 inches thick, OR an R-value of R-7.7
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§ 120.3(c)2 – Insulation Thickness

If your insulation has a conductivity range not on TABLE 120.3-A, use this equation 
to calculate the thickness: 

T = PR × ((1 + (t/PR))K/k – 1)

T  = minimum insulation thickness, for material with conductivity K (inches)
PR = pipe outer radius (inches)
T = insulation thickness, from TABLE 120.3-A (inches)
K = conductivity of alternate material at the mean rating temperature in TABLE 

120.3-A for the applicable fluid temperature range (BTU-inch per hour per 
square foot, per °F)

K = lower value of the conductivity range in TABLE 120.3-A for the applicable 
fluid temperature range (BTU-inch per hour per square foot, per °F)
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§ 150.0(j)2 – Pipe Insulation, Exception 2

• Portions of piping penetrating framing 
members don’t require insulation.

• Metal piping penetrating metal framing 
requires tight-fitting grommets, plugs, 
wrapping or other insulation to prevent 
metal-to-metal contact. 
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§ 150.0(j)2 – Pipe Insulation, Exception 3

• Piping installed in exterior and 
interior walls meeting Quality 
Insulation Installation (QII) 
requirements don’t need pipe 
insulation
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§ 150.0(j)2 – Pipe Insulation, Exception 4

• Pipes surrounded with 1” of wall, 
2” of crawlspace, or 4” of attic 
insulation don’t need pipe 
insulation

• No QII required!
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Pipe Insulation Credit

• Compliance credit is available for hot water pipe insulation, per RA3.6.3

• Have HERS inspection to verify correct insulation of all hot water piping

• See the requirements in the CF2R-PLB-22-H and CF3R-PLB-22-H

• CF2R and CF3R forms must be registered with a HERS provider
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§ 150.0(j)3 – Insulation Protection

• Insulation exposed to weather (per §120.3(b)): 

1. Must have a water retardant, sun-resistant cover suitable for outdoors; NO 
TAPE!

3. If buried below grade, must have waterproof, uncrushable casing/sleeve
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§ 120.3(b) - Insulation Protection

Protect insulation from weather and maintenance.

1. Insulation exposed to weather must have an outdoor-suitable cover.

o Solar-resistant and water retardant.

o Protection cannot be adhesive tape.

3. Below-grade insulation must be in a waterproof, uncrushable sleeve/casing
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§ 150.0(n)1A – Water-Heating, Individual 
Dwelling Units 

Systems with gas/propane water heaters serving individual dwelling units must 
have:

A. Dedicated 125V, 20A receptacle connected to the panel via 120/240V 3-
conductor 10 AWG copper branch circuit, no more than 3 ft. from the water 
heater, unobstructed, AND

i. Both ends of the unused conductor labeled “Spare” and electrically 
isolated

ii. Reserved single breaker space, next to the breaker for the branch circuit, 
labeled “Future 240V use”
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§ 150.0(n)1A – Diagram
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§ 150.0(n)1B-D – Water-Heating, Individual 
Dwelling Units 

B. Category III/IV, or Type B vent with straight pipe between the outside end 
and the space where the water heater is installed

C. Condensate drain no more than 2 inches above the base of the installed water 
heater, which allows natural draining without a pump

D. Gas supply line with a capacity of ≥ 200,000 BTU/hr
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§ 150.0(n)2&3 – Water-Heating Mandatory 
Devices & Features

2. Recirculation loops serving multiple dwelling units must meet 
§ 110.3(c)4.

3. Solar water-heating systems and collectors must be certified and 
rated by the Solar Rating and Certification Corporation (SRCC), 
IAPMO Research and Testing (IAPMO R&T), or an Executive 
Director-approved listing agency
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§ 150.0(n)4 – Water-Heating Mandatory 
Devices & Features

Tankless water heaters rated > 6.8 kBTU/hr (2kW) must meet 
§ 110.3(c)6:

• Must have isolation valves on both the cold and hot water 
pipes AND hose bibbs or other fittings to allow for 
maintenance flushing
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§ 150.0(j) - Summary

• Insulate unfired storage tanks to R-12 (external), R-16 (internal, external label), or higher

• Insulate hot water pipes per CA Plumbing Code § 609.11

• Insulate these piping conditions to at least 1” thick or R-7.7:

o First 5 ft. of cold water pipes from storage tank

o All hot water piping ≥ ¾” and < 1” in diameter

o All hot water piping < ¾” in diameter that is part of a domestic hot water recirculation system, 
between the heating source and kitchen fixtures/a tank, between tanks, or buried

• Insulate solar water heating collector loop piping per TABLE 120.3-A, or the equation

• Insulate and protect outdoor and below-grade pipes with proper covers/casings
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§ 150.0(n) - Summary

• Gas/propane water heaters require:
o Unobstructed 125/20A receptacle, connected to the panel with a 120/240V 10 AWG 

3-conductor copper branch circuit

o Category III/IV, or Type B vent with straight pipe

o Condensate drain

o Gas supply line ≥ 200,000 BTU/hr

• Recirculation loops serving multiple dwelling units must meet § 110.3(c)4

• Solar water-heating systems must be certified and rated by an approved 
agency

• Tankless water heaters > 6.8 kBTU/hr must meet § 110.3(c)6
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§ 150.1
PERFORMANCE AND PRESCRIPTIVE; NEWLY- CONSTRUCTED LOW-
RISE RESIDENTIAL BUILDINGS



§ 150.1(a)- Basic Requirements for Newly-
Constructed Buildings

Basic Requirements – Newly-constructed low-rise residential 
buildings must meet:

1. §§ 110.1 and 110.3

2. § 150.0

3. Performance or prescriptive standards

• EXCEPTION: If a subdivision/tract falls into multiple Climate Zones 
(CZs), all buildings therein can be designed for the CZ with 50% or 
more of the dwelling units
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§150.1(b)1 - Performance Compliance 
(Newly-Constructed Buildings)

Energy budget in Energy Design Rating (EDR), based 
on Time-Dependent Value (TDV) energy.

• EDR score based on total estimated energy use
• 100 represents a home built to 2006 IECC; 0 

represents a zero net energy home
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§150.1(b)1 - Performance Compliance 
(Newly-Constructed Buildings), cont.

• Two types of EDR must be met individually
• Efficiency EDR (EDREE): Includes energy savings for space heating, cooling, 

ventilation, water heating measures, plus limited credit for battery
• Total EDR (EDRtotal): EDREE minus compliance credit for PV, battery, and other 

demand flexibility measures

• CEC-approved community-shared solar/renewable electric generation/storage 
providing dedicated benefits to the permitted building can offset needed PV, but 
extra PV cannot make up for less efficient building systems!
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Example: CF1R-PRF-01-E
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Example: CF1R-PRF-01-E Features Tables
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Example: CF1R-PRF-01-E, cont.
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§ 150.1(b)2&3 - Performance Compliance

2. Energy Budgets for alterations and additions are based on TDV, not EDR

3. Performance Compliance Demonstration

A. Permit applications must include documents (§10-103(a)1&2) demonstrating 
that the design meets or beats the EDREE and EDRtotal of the Standard Design 
for the CZ

• EXCEPTION: Applicants may demonstrate compliance for any orientation of 
the same building model, if the documents show the model would comply 
in all 4 cardinal directions
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§ 150.1(c)8- Prescriptive Compliance

Only manually-controlled demand recirculation distribution systems 
(RA4.4.9) allowed for individual dwelling units

Must meet A, B, or C: 
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§ 150.1(c)8Ai-iii – Prescriptive Compliance

A. Systems serving individual dwelling units (5 options):

Option Type Fuel Gal Max 
kBTU/hr

Additional 
Requirements

Ai Tankless Gas/propane N/A 200 • Can be 1 or more

Aii Storage Gas/propane ≤ 55 75 • Windows U-factor ≤ 
0.24, weighted average

• Choose one:
o Compact 

distribution 
(RA4.4.6) 

o Drain Water Heat 
Recovery (DWHR) 
(RA3.6.9) 

Aiii Storage Gas/propane > 55 75
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§ 150.1(c)8Aiv&v- Prescriptive Compliance

Option Type Additional Requirements

Aiv Heat 
pump 
water 
heater 
(HPW
H)

• Tank indoors
• Choose one:

o Compact distribution (RA4.4.6) and DWHR (RA3.6.9)
o CZs 2-15: PV capacity 0.3 kWdc over §150.1(c)14 

requirement
o CZs 1&16: PV capacity 1.1 kWdc over §150.1(c)14 

requirement

Av HPWH • Tank indoors
• NEEA Tier 3 or higher
• CZs 1&16, choose one:

o PV capacity 0.3 kWdc over §150.1(c)14 requirement
o Compact distribution (RA4.4.6) 
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Compact Hot Water Distribution System 
(CHWDS) Credits

• Water heaters too far from points of use (POU’s) require more piping, wasting energy

• Credit is only available for single-family homes, or multifamily dwelling units with individual water 
heaters

• Requires plan calculations 

• Expanded credit available via HERS field verification (RA3.6.5) HERS rater must verify that the 
system has:

• No hot water pipes > 1” diameter

• No more than 8 ft., total, of pipes 1” in diameter

• In 2- and 3-story buildings – no hot water pipes in the attic, unless the water heater is also in 
the attic

• HERS-verified Demand Recirculation (RA4.4.17)
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CHWDS Credit Calculation

• In the plans, measure distances between the water heater (red) and the POU’s (blue) in feet

• Draw measurement points for second floor POU’s as though they were on the first floor (blue 

arrows); vertical pipes are ignored

• Apply the equations below

• For credit, weighted distance <  qualification distance

Weighted distance = x × (ft. to furthest Master Bath fixture) + y × (ft. to furthest Kitchen fixture) + z 
× (ft. to furthest fixture)

Qualification distance = (a+b × [conditioned floor area, sqft])/(# of water heaters) *

*See RA4.4.6 for details on coefficient values a, b, x, y, z
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CHWDS Credit Calculation (Example A)

Source: 2019 Residential Compliance Manual

• Weighted distance = (0.4 x 28.9) + (0.4 x 31.1) + (0.2 x 34.3) = 30.9 ft
• Qualification distance = (15 + 0.0045 × 1814)/1 = 15 + 8.163 = ~23 ft
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CHWDS Credit Calculation (Example B)

Source: 2019 Residential Compliance Manual

• Weighted distance = 13.1 ft
• Qualification distance = (15 + 0.0045 × 1814)/1 = 15 + 8.163 = ~23 ft

Same floor plan, but different water locations yield different results!
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Drain Water Heat Recovery (DWHR) Credit

Source: 2019 Residential Compliance Manual

• Saves energy by recycling heat from water 
flowing down the drain, via preheating 
water

• Three possible configurations – equal flow, 
unequal flow (water heater), and unequal 
flow (fixture)

• Equal flow preheats water going to both 
the fixture and the water heater 
(maximizes benefit)

• Unequal flow preheats water going to 
the fixture or water heater
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DWHR Credit Requirements

• For credit, the DWHR unit must
• Be certified to the CEC as…

• Having a rated effectiveness 
≥ 42%

• Meeting the table at right
• Meet the requirements on the 

next slide

Unit 
Type

Meet These 
Standards

Testing/Labeling per

Vertical CSA B55.2 CSA 55.1 or
IAPMO IGC 346-2017

Sloped IAPMO PS 92 IAPMO IGC 346-2017
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DWHR Credit Requirements, cont.

• DWHR unit must receive HERS verification that it/its…
• Make, model, and effectiveness match the plans and documents
• Model is certified to the CEC as qualified for credit*
• Configuration and percentage of showers served match the compliance 

documents
• At least, transfers heat from the master shower/showers above the first floor 

back to showers served by the water heater/the water heater itself
• Is installed within 1° of the rated slope
• Is installed per the CA Plumbing Code

*Download the Certified List
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§ 150.1(c)8B – Prescriptive Compliance

B. Central water heating-systems serving multiple dwelling units must have:

i. Gas or propane water heater*

ii. Recirculation meeting § 110.3(c)2 & 4, with 2 or more separate loops 
serving separate dwelling units, able to auto-control the pump by hot 
water demand and return temperature

• EXCEPTION: Buildings with 8 or fewer units can use 1 loop

*A HPWH was recently approved for this application! Download 
Blueprint #129 for details 60

https://ww2.energy.ca.gov/2020publications/CEC-400-2020-005/CEC-400-2020-005.pdf


§ 150.1(c)8B & C – Prescriptive Compliance

iii. Solar water heating meeting RA4, with these minimum solar savings fractions:

Option CZs 
1-9

CZs 
10-16

Additional 
Requirements

Biiia 0.20 0.35 N/A
Biiib 0.15 0.30 DWHR 

(RA3.6.9)

C. Any water heating system the Executive Director determines uses no more 
energy than B
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§ 150.1(b) & (c)8 - Summary
• Use performance or prescriptive paths of compliance

• Prescriptive

– Individual dwelling units

• Only Demand Recirculation Systems, with a manual on/off

• Gas/propane water heaters (§ 150.1(c)8Ai-iii)

• HPWH (§ 150.1(c)8Aiv-v)

– Multiple dwelling units

• Natural gas or propane water heating equipment

• Recirculation with 2+ loops, with auto pump controls

• Solar water heating system (field-verified DWHR option, by CZ)
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§ 150.2
ADDITIONS AND ALTERATIONS – LOW-RISE RESIDENTIAL 
BUILDINGS



§150.2(a) – Additions

Additions to existing low-rise residential buildings must meet §110.0 -
110.9, §150.0(a) - (q), and prescriptive/performance requirements.

• For water heating – §§ 110.1, 110.3, 150.0(j)&(n)

• EXCEPTION 3: Existing inaccessible piping does not require insulation 
per §150.0(j)2Aiii.
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§ 150.2(a)1D – Additions, Prescriptive Approach

When a second water heater is installed as part of the addition, install a water-
heating system for a newly-constructed building (§150.1(c)8), or one declared by the 
Executive Director to be more efficient.
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§ 150.2(a)2A – Performance Approach, 
Addition Alone

2. Performance calculations must meet §150.1(a)-(c), pursuant to A and B below.

A. The addition complies if it, alone, meets the energy budgets in §150.1(b): 
TDVproposed ≤ TDVstandard

66



§ 150.2(a)2B – Performance Approach, 
E+A+A 

B. E+A+A
Energy 
Use

Existing Alterations Additions

Standard 
design

Unaltered 
components 
to be kept

Altered components matching 
existing conditions, OR 
meeting §150.2(b)2, whichever 
is more efficient

Proposed 
features meeting 
§150.2(a)1*

Proposed 
design

Unaltered 
components 
to be kept

Altered components Proposed 
features

*For water heating, same requirements as newly-constructed buildings – § 150.0(c)8
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§ 150.2(b)1 – Alterations, Prescriptive 
Approach

Alterations to existing low-rise residential buildings, or in conjunction with a change 
into a low-rise residential occupancy must meet 1 and 2:

1. Prescriptive – The altered component and any newly-installed equipment 
serving the alteration must meet §110.0 - 110.9, §150.0(a) - (m), (o) - (q) [for 
water heating, same as newly-constructed buildings - §§ 110.1, 110.3, 
150.0(j)&(n)]
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§ 150.2(b)1H – Alterations, Prescriptive 
Requirements

H. Altered/replacement water-heating system must meet:

i. Newly-installed piping must be insulated per § 150.0(j)2; existing 
accessible piping must be insulated per § 150.0(j)2Ai, iii, & iv

ii. For individual units, only Demand Recirculation with manual on/off control 
(per RA4.4.9) is allowed
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§ 150.2(b)1Hiii – Alterations, Prescriptive 
Requirements

iii. Choose one:

a. A natural gas/propane water heater

b. CZs 1-15: HPWH, tank indoors on an incompressible rigid surface insulated to 
R-value ≥ R-10, with an interface meeting § 110.12(a)

c. CZs 1-15: NEEA Tier 3 or higher HPWH, tank indoors

d. If no natural gas is connected to the existing water heater location, a consumer 
electric water heater

e. A water heater the Executive Director determines uses no more energy than iiia
or iiid above
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§ 150.2(b)2 – Alterations, Performance 
Approach

2. For altered components, and new equipment serving an alteration:

A. Must meet all mandatory measures [for water heating – §§ 110.1, 110.3, 
150.0(j)&(n)]

B. Standard design must match existing conditions, or meet TABLE 150.2-C [for water 
heating – § 150.2(b)1Hiii, same as prescriptive], whichever is more efficient; 
unaltered components must match existing conditions; if 3rd-party verification is 
required, all proposed components for credit must be verified

C. Proposed design must be based on actual values of altered components

NOTES: 

• Existing components replaced with new ones are considered altered, for the 
standard design altered component energy budget

• Standard design and proposed design must match in shape and orientation
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§ 150.2(a) - Summary

• Additions

– Prescriptive

• When a second water heater is installed as part of the addition, install one 
meeting §150.1(c)8, or one approved by the Executive Director

– Performance

• Addition alone (§ 150.1(b))

• E+A+A
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§ 150.2(b)2 - Summary
• Alterations

– Altered/replacement water-heater must have/be:

• Piping insulated per § 150.0(j)

• For individual dwelling units, Demand Recirculation with manual on/off 
control (per RA4.4.9) only

• One of…

– Natural gas/propane water heater

– CZs 1-15: HPWH, tank indoors

– If no natural gas at the water heater location, consumer electric OK

– Water heater approved by the Executive Director
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Forms & Enforcement



Compliance Documents Overview

Roles Documents of 
Responsibility

What You Do

Designers/ 
Document Authors

• Plans and specs
• CF1R

• Draw plans and specifications
• Fill out CF1R forms

Plan Reviewer • CF1R
• Plans and specs

• Ensure the CF1R matches the plans and specs
• Ensure the CF1R has no errors
• Issue building permits as appropriate

Builder(s)/ 
General Contractor(s)

• All • Submit CF1R and plans for plan check
• Ensure contractors fill out CF2Rs appropriately
• Provide copies of compliance documents to inspectors 

and owner(s)
• Ensure HERS inspections are performed, as needed
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Compliance Documents Overview, cont.

76

Roles Documents of Responsibility What You Do
Installers • CF2R • Fill out CF2Rs matching installed 

energy features; register with HERS 
registry, if needed

• Make corrections to installations and 
CF2Rs, as needed

HERS Provider • All • Provide registry for compliance 
documents

HERS Rater(s) • CF3R • Verify features and send test results 
to HERS provider registry to 
generate registered CF3R

• Confirm features being verified 
match the CF1R and CF2R

• Confirm installer’s results match 
HERS results

Building Inspector(s) • All • Verify all CF1Rs, CF2Rs, and CF3Rs 
are complete and registered, as 
needed

• Verify building features



CF1R (Certificate of Compliance)

• Designers draw up the plans and fill out CF1R

• Energy consultants or documentation authors can fill out these forms and/or suggest 
energy features

• Consult with the building department about how to submit plans, specs, and CF1R 
with permit application; most require CF1R to be integrated into the plans

• Builders submit the CF1R for Plan Check

• If a feature needs HERS testing, CF1R must be registered with an approved HERS 
provider registry

• Plan reviewers

• If corrections are needed, they must be noted on the plans and CF1R and returned 
for corrections
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CF1R-PRF-01-E Samples

Project summary tables and information Compliance results tables and 
features summaries are KEY
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CF1R-PRF-01-E Samples, cont.

• Specific tables for water heater information
• Note the HERS registry water mark, and registration number in the lower left 

corner 79



Certificate of Compliance (CF1R) Forms for 
Water Heating

New 
Construction

Additions Alterations

Prescriptive • NCB-01-E • ADD-01-E (≤ 
1,000 sq. ft)

• ADD-02-E

• ALT-01-E
• ALT-05-E

Performance • PRF-01-E*

* Performance approach CF1R’s are generated by approved compliance software
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CF2R (Certificate of Installation)

• Builders/contractors

• Stick to the plans & specs approved by the building department!

• Any changes must be approved by the building deparment (make sure construction 
is still complies with code)

• If needed, the builder/designer must update the CF1R and plans and resubmit

• Installers must fill out and sign CF2Rs when installing regulated energy features

• Post or provide them onsite for final inspection, or provide a Project Status Report 
(PSR)

• If a feature needs HERS testing, all CF2Rs must be registered with an approved 
HERS provider registry 
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Certificate of Installation (CF2R) Forms for 
Water Heating

Non-HERS
- CF2R

- ADD-02-E: Additions, Prescriptive

- ALT-05-E: Alterations

- PLB-01-E: Multifamily Central Hot 
Water Distribution*

- PLB-02-E: Single Dwelling, Hot 
Water Distribution*

HERS

- CF2R

- PLB-21-H: Multifamily Central Hot 
Water Distribution*

- PLB-22-H: Single Dwelling, Hot 
Water Distribution*

* Two versions available; one version is for NEEA water 
heaters
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Sample CF2R-PLB-22-H

TABLE A to 
TABLE C: Water 
heater 
information
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Sample CF2R-PLB-22-H, TABLE D & 
TABLE E

TABLE D & TABLE E: Water heater 
information (continued)
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Sample CF2R-PLB-22-H, TABLE F to 
TABLE L

• TABLE F to TABLE L: 
Requirements and 
Available Compliance 
Credits

• Note:
• HERS provider 

registry watermark 
and registration 
number (lower left 
corner)

• Note TABLES 
collapse and say 
"Does not apply" 
when not needed

85



Sample CF2R-PLB-22-H, 
TABLE M to TABLE Q

• TABLE M to TABLE Q: 
Requirements and Available 
Compliance Credits (continued)

• Note:
• HERS provider registry 

watermark and registration 
number (lower left corner)

• Note TABLES collapse and say 
"Does not apply" when not 
needed
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CF3R (Certificate of Verification)

• HERS Raters

• Verify that CF2Rs and CF1R are registered

• Features must meet the requirements listed on the CF1R

• Installer test results on CF2R-H forms must comply with the CF1R and plan requirements

• Test any features that need it (see CF1R)

• Passing features get a registered CF3R; posted onsite for final inspection/put onto 
the PSR

• Failing ones must be corrected and retested

• Either way, the result goes into the HERS registry

• ALL new ly-constructed homes need HERS testing

• Performance credits [for water heating: DWHR, compact distribution, pipe insulation]
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Certificate of Verification (CF3R) Forms for 
Water Heating

- All HERS measures!
- Completed and signed by the HERS Rater
- CF3R

- EXC-20-E: Existing Conditions, Alterations
- PLB-21-E*: Multifamily Central Hot Water Distribution
- PLB-22-E*: Single Dwelling, Central Hot Water Distribution

* Two versions available; one version is for NEEA water heaters

88



Sample CF3R-PLB-22-H

Similar to the CF2R-PLB-
22, but these are 
available only from HERS 
Raters and should 
ALWAYS have a HERS 
watermark!
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Sample CF3R-PLB-22-H, 
TABLE C to TABLE E
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Sample CF3R-PLB-22-H, TABLE F 

TABLE F: Requirements and 
Available Compliance Credits
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Sample CF3R-PLB-22-H, TABLE G to 
TABLE Q, TABLE R

• TABLE G to TABLE Q: 
Requirements and 
Available Compliance 
Credits (continued)

• TABLE R: HERS 
Compliance Result
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A Handy Tool – The PSR

• Available through your HERS 
Provider registry

• Compiles and summarizes the 
progress of your compliance 
documentation

• Some jurisdictions may accept 
these during inspections
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Resources



Online Resource Center (ORC) 

Visit our Online Resources Center 
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http://www.energy.ca.gov/title24/orc/


Water Heater Efficiency Guide 

Download the Water Heater 
Efficiency Guide 
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https://www.energy.ca.gov/media/4211


Water Heater Alterations Counter Card

Download the Water Heater 
Alterations Counter Card - Perfect 
for permit technicians!
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https://www.energy.ca.gov/media/4210


Blueprint

• Quarterly newsletter

• Clarifications on frequently asked 
questions

• Subscribe to the Blueprint 
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about:blank
http://www.energy.ca.gov/efficiency/blueprint/


Email Lists

Receive updates on the Energy Standards

Subscribe to the following Efficiency emails:

• Join the Building Standards email list 

• Subscribe to the Blueprint

Respond to confirmation email within 24 hours
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http://www.energy.ca.gov/title24/orc
http://www.energy.ca.gov/efficiency/blueprint


Approved Compliance Software

Used to show compliance with the Energy Code when using the performance approach

Residential

• CBECC-Res

• Energy Pro

• Wrightsoft Right-Energy

Nonresidential

• CBECC-Com

• Energy Pro

Download the compliance software
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https://ww2.energy.ca.gov/title24/2019standards/2019_computer_prog_list.html


HERS Counter Card

• Available online

• Intended to assist counter staff

• Inform applicants about HERS testing 
and verification

Download the HERS Counter Card 
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https://www.energy.ca.gov/media/4295


Approved HERS Providers

• CalCERTS - New construction, HVAC alterations, and whole house ratings

• CHEERS- New construction and HVAC alterations

See approved HERS providers
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http://www.energy.ca.gov/HERS/providers_2016standards.html


Energy Standards Hotline

- Available to help with questions about Part 6

- Email your questions to the Hotline at title24@energy.ca.gov

- Call us!
- 800-772-3300 from within California (toll free)

- 916-654-5106 from outside California

- Available 8am to 12pm, 1pm to 4:30pm
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about:blank


Compliance Manuals

Download the 2019 Compliance Manuals
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https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2019-building-energy-efficiency


Energy Code Ace 

• Forms and resources 

• Free training (in person and 
online)

• Checklists and trigger sheets

For more Energy Code resources, visit Energy Code Ace
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Questions?
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