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I FILE NO. 160948. ORDINANCE 

1, 
11 

'I [Green Building Code - Repeal of Existing 2013 Code and Enactinent of 2016 Edition] 

I 

I 
Ordinance repealing the 2013 .Green Building Code in its entirety and enacting a 2016 

Green Building Code consisting of the 2016 California Green Building Standards Code 

as amended.:·by San Francisco; adopting environmental findings and findings of local 

conditions under the California Health and Safety Code; providing for an operative date 

of January 1, 2017; and directing the Clerk of the Board of Supervisors to forward the 

legislation to the California Building Standards Commission as required b,y State law. 

NOTE: 

.. ,,; •, 

"\,:!> 

Unchanged Code text and uncodified text are in plain Arial font. 
Additions to Codes are in single-underline italics Times New Roman font. 
Deletions to Codes are in strikethrough italics Times}kwRomenfont. 
Board amendment additions are in double-underlined Arial 'font. 
Board amendment deletions are in strikethrough Arial font. •¥:··· 
Asterisks (* * * *) indicate the omission of unchanged .Coae 
subsections or parts of tables. 

.Be it ordained by the People of the City and County of San Francisco: 

Section 1. Environmental Findings. The Planning Department has determined that the · 

actions contemplated in this ordinance comply with the California Environmental Quality Act 

(California Public Resources Code Sections 21000 et seq.). Said determination is on file with 

the Clerk of the Board of Supervisors in File No. 160948 and is incorporated herein by 

reference. The Board affirms this determination. 

I 
11 Section 2. General Findings. ::::~~ 
I . .i -.~, l (a) The State of California adopts a new California Building Standara~ Code every 

·1 . x 
I three years (the "triennial State Code") with supplements published in interve~ipg years. The 

I triennial State Code goes into effect throughout the State of California 180 da~s after its ii . 
II · 
ii . 

I 
I 

I 
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(b) The California Building Standards Code is contained in Title· 24 of the California 

Code of Regulations. It consists of 12 Parts based upon model codes that are amended by 
I· . I the State agencies with jurisdiction over the subject matter. The California Green Building 

I Standards Code is Part 11 of Title 24 of the California Code of Regulations. The 2016 

11

1 California Green Building Standards Code will go into effect throughout California on January 

I . 
11 1, 2017. 

!\ · (c) . Local jurisdictions must enforce the California Building Standards Code but they 
·1 l 1 may also enact more restrictive building standards that are reasonably necessary because of 
ll. 
lj local conditions caused by climate, geology, or topography. Local amendments may be made 
[i 
1 ! to a triennial State Code and also throughout the intervening years. However, local 
jl . 
! i amendments previously adopted are n.ot automatically applicable to a new triennial State 
I! 
i! Code .. Rather, they must be re-enacted with the required findings of local conditions, 
1: . . 

I! expressly made applicable to the new triennial State Code, and with an operative date no 
H . 
ii earlier than the effective date of the new State Code. 
I! !l (d) As in past triennial State Code adoption cycles, by this ordinance the Board of 
I 

Supervisors repeals the 2013 San Francisco Green Building Code in its entirety, enacts the 

\ 2016 San Francisco Green Building Code, and re-enacts the existing local amendments and 
II . . . I! expressly makes them applicable to the 2016 California Green Building Standards Code. 

JI . (e) Pursuant to Charter Section 03.750-5, the Building Inspection Commission 

I considered and approved San Francisco's amendments to the 2016 California Green Building 

Standards Code at a duly noticed. public hearing that was held on August 17, 2016. 

ll 
i\ Ii 
1! 

Section 3. Findings regarding Local Conditions. 

I 

I 
Building Inspection Commission 
BOARD OF SUPERVISORS 

4777 
Page 2 l 

. I 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

l' 

(a) California Health and Safety Code Sections 17958.7 and 18941.5 provide that 

before making any changes or modifications to the California Green Building Code and any 
I 

i other applicable. provisions published by the California Building Standards Commission, the 

governing body must make an express finding that each such change or modification is 

l 
reasonably necessary because of specified local conditions. The local amendments together 

1 
with the required findings must be filed with the California Buifding Standards Commission 

I 

j before the local changes or modifications can go into effect. 

I (b) The City and County of San Francisco is unique among California communities 
I . 
j with respect to local climatic, geological, topographical, and other conditions. A specific list of 
I 
i findings that support San Francisco's modifications to the 2016 California Green Building 
! 
i Standards Code, with a section-by-section correlation of each modification with a specific 
i 

I numbered finding, are contained in Exhibit A entitled "Standard Findings for San Francisco 
I . 

l Building Standards Code Amendments." 
I 
I 
l 
! . (c) Pursuant to California Health and Safety Code Sections 17958. 7 and 18941.5, 

! the Board of Supervisors finds and determines that the local conditions described in Exhibit A 
i . 
I constitute a general summary of the most significant local conditions giving rise to the need 

,I . 
I; for modificati9n of the 2016 California Green Building Standards Code provisions published b~. 

[[ the California.Building Standards Commission. The Board of Supervisors further finds and 

j ·1· determines that the proposed modifications .are reasonably necessary based upon the local . 

1

1
, conditions set forth in Exhibit A. · · · . 
I . 

'I . 

1

1

1 Section 4. Findings Required by California Public Resources Code arid Title 24 of the 

California Code of Regulations. 

1
! (a) Public Resources Code Section 25402.1(h)(2) a11d Section 10-106 of the 

. I . . . 

I 1 California Code of ~egulations, Title 24, Part 1, Locally Adopted Energy Standards, authorize 

I 
Building Inspection Commission 
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I 

I! 
I a local jurisdiction to ad.opt and enforce more restrictive local energy standards, provided that 
I . 

I the local jurisdiction makes a determination that the local standards are cost effective and will 
I I save. more energy than the current Statewide standards and provided further that the local 

I jurisdiction files an application for approval with the California Energy Commission together 

I with documentation supporting the cost-effectiveness determination. Local energy standards 

I
\ may take effect only after the California Energy Commission has reviewed and formally 

I approved them. · 
11 . 
I J (b) Local energy standards previously adopted are not automatically applicable to a 

! \ new triennial State Code. Rather, they must be re~enacted with a new cost-effectiveness 
JI . . 
d study and determination based on the new State standards, and be re-approved by the 
11 . 

! I California Energy Commission. : . · . · 

Ii (~) Based upon the findings of a cost-effectiveness st~dy performed on the more 
II 
i/ restrictive local standards contained in the City's proposed 2016 San Francisco Green 
Ii . 
ii 

l t Building Code, the Board of Supervisors hereby determines that these local energy standards 
!1 

\! are cost effective and will save more energy than the standards contained in the 2016 
I . . 
i J California Green Building Standards Code. A copy of the cost-effectiveness study is on file 
·I 

Ii with the Clerk of the Board of Supervisors in File No. 160948. 

Section 5. Repeal·of 2013 San Francisco Green Building Code and Enactment of the 
I 

I 2016 San Fran.cisco Green Building Code. 
I . . 
Ii (a) The 2013 San Francisco ·Green Building Code is hereby repealed in its entirety. 

1 l The San Francisco Green Building Code being ·repealed was enacted on November 5, 2013, 

I by Ordinance No. 259-13, with an operative date of January 1, 2014. It was amended by 

II Ordinance No. 071-16. These ordinances are available on the website of the Board of 

·I 
j 1 Supervisors. . 

11 

I Building Inspection Commission 
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(b) The 2016 San Francisco Green Building Code is hereby enacted. It consists of 

. the 2016 California Green Building Standards Code and San Francisco's existing local 

I amendments, which are re-enacted and expressly made applicable to the 2016 California I .· . 
1
1 Green Building Standards Code. Copies pf the 2016 California Green Building Standards 

·I Code and the stand-alone San Francisco amendments ar:e declared to be part of Board File 

\ No. 160948 and are incorporated into th.is ordinance by reference as though fully set forth. 

11 Additions to the 2016 California Green Building Standards Code are shown in bold underlined 

I
I . . 

1

1 type; deletiohs are shown with.bold strikethrough type. 

!I 
ii 

Section 6. Continuance of Actions Under Prior Code. Nothing contained in this l'·I 
i I ordinance shall be construed as abating any action now pending under or by virtue of any 

I . 

I ordinance of the City and County of San Francisco hereby repealed, nor shall this ordinance 
I 

I be construed as di.scontinuin.g, abating, modifying or altering any penalties accruing, or to 
I 

, ! accrue, or as waiving any right of the City under any such ordinance. 
'I ,, . 

!I 
j/ Section 7. Severability. If any section, subsection, sentence, clause, or phrase of this 

i ordinance is, for any reason, held to be invalid, such decision shall not affect the validity of the 
I 

remaining portions of this ordinance. The Board of Supervisors hereby declares that it would 

have passed this ordinance, and each section, subsection, sentence, clause, or phrase of this 

Ordinance, irrespective of the fact that any one or more sections, subsections, sentences, 

I clauses, or phrases be declared invalid. 
! 

I Section 8. Effective and Operative Dates. This ordinance shall become effective 30 

I days after enactment. Enactment occurs when the Mayor signs the ordinance, the Mayor 
I 

J returns the ordinance unsigned or does not sign the ordinance within ten days of receiving it, 
! 

I 

I 
Building Inspection Commission 
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1 or the Board of Supervisors overrides the Mayor's veto of the ordinance. This ordinance shall 

2 take effect and be in full force on and after either January 1, 2017 or its effective date ifthe 

3 effective date is later. 

4 

5 Section 9. Directions to Clerk. Upon final passage of this ordinance, the Clerk of the 

6 Board of Supervisors is hereby directed to transmit this ordinance with the Exhibit A 

7 attachment and the San Francisco modifications to the 2016 California Green Building 

8 Standards Code to the California Building Standards Commission pursuant to the applicable 

9 provisions of State law. 
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I APPROVE.DAS TO FORM: . 
.I DENNIS J HERRERA, City Attorney . 
I 

I By: .J<d ~-~ ·~ 

I 
11 

l 
I 

,\ 
ii 
11 !1 
l 

DITH A. BOYAJIAN 
eputy City Attorney 

n:\land\as2016\ 1600669\01130899.docx 

11 Building Inspection Commission 
i I BOARD OF SUPERVISORS 
11 

478.1 Page6 



FILE NO. 160948 

LEGISLATIVE DIGEST 

[Green Building Code - Repeal of Existing 2013 Code and Enactment of 2016 Edition] 

Ordinance repealing the 2013 Green Building Code in its entirety and enacting a 2016 
Green Building Code consisting of the 2016 California Green Building Standards Code 
as amended by San Francisco; adopting environmental findings and findings of local 
conditions under the California Health and Safety Code; providing for an operative date 
of January 1, 2017; and directing the Clerk of the Board of ;:>upervisors to forward the 
legislation to the California Building Standards Commission as required by State law. · 

Existing Law 

The Green Building Code enhances the design and construction of buildings through the use 
of building concepts having a reduced negative impact or positive environmental impact. The 
Code encourages sustainable construction practices in the categories of: planning and 
design, energy efficiency, water effidency and conservation, material conservation and 
resource efficiency, and environmental quality. The current San Francisco Green Building 
Code consists of the 2013 California Green Building Standards Code and San Francisco's 
local amendments to the 2013 California Green Building Standards Code ("San Francisco 
Amendments"). 

Amendments to Current Law 

On January 1, 2017, a 2016 California Green Building Standards Code (also known as 
CalGreen) will go into effect throughout the State. The San Francisco Amendments to the 
2013 California Code must be re-enacted and made applicable to the 2016 California Code. 
Therefore, as in past State Code adoption cycles, San Francisco will repeal its existing Green 
Building Code in its entirety and adopt a new Green Building Code consisting. of the 2016 
California Green Building Standards Code and .San Francisco's local amendments to the 2013 
California Green Building Standards Code ("San Francisco Amendments"). The San 
Francisco Amendments to the 2013 California Green Building Standards Code will be carried 
forward and made applicable to the 2016 California Green Building Standards Code with no or 
only minor technical changes .. 

The San Francisco Amendments are not integrated into the text of the California Codes but 
rather are separately printed in a stand-alone document. Therefore, the user must consult 
both texts in order to determine the complete code requirement. In the San Francisco 

' Amendments, additions to.the 2016 California Green Building Standards Code are shown in 
bold type; deletions are shown with strikethrough. 

BOARD OF SUPERVISORS Page 1 
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FILE NO. 160948 

Background Information 

The State of California adopts a new California Building Standards Code every three years 
· (the "triennial State Code") with supplements published in intervening years. The triennial 
State Code goes into effect throughout the State 180 days after its publication by the 
California Building Standards Commission or at a later date established by the Commission. 
In the current triennial State Code adoption cycle, the California Building Standards Code will 
go into effect on January 1, 2017. The California Building Standards Code is contained in Title 
· 24 of the California Code of Regulation's, and consists of several parts that are based upon 
model codes with amendments made by·the State agencies with jurisqiction over the subject 
matter. The California Green Building Standards Code is Part 11 of Title 24 of the California 
Code of Regulations. · · 

Local jurisdictions must enforce the California Building Standards Code but they may also· 
enact more restrictive building standards that are reasonably necessary because of local 
conditions caused by climate, geology, or topography. Local amendments may be made to a 
triennial State Code and also throughout the intervening years. However, local amendments 
previously adopted are not automatically applicable to a new triennial State Code. Rather, 
they must be re-enacted with the required findings of local conditions, expressly made 
applicable to the new triennial State Code, and with an operative date no earlier than the 
effective date of the .new State Code. 

n:\legana\as2016\1600669\01.131558.doc 
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BOARD ofSUPERVISORS 

October 6; 2016 

Lisa Gibson 
Acting Environmental. Review Officer 
Planning Department 
1650 Mission Street, Ste. 400 
San Francisco, CA 94103 

Dear Ms .. Gibson: 

On September 6, 2016, Building Inspection Commission introduced the following 
proposed legislations: 

File No. 160944 
Ordinance repealing the 2013 Building .Code in its entirety and enacting a 2016 
Building Code consisting of the 2016 California Building Code and the ·2016 
California Residential Code, as amended by San Francisco; adopting 
environmental findings and findings of local conditions under the California 
He~lth and Safety Code; providing for an operative date of January 1, 2017; and 
directing the Clerk of the Board to forward the legislation to the .California 
Building Standards Commission as required by State law. 

File No. 160945 
Ordinance adding the provisions of the 2016 California Residential Code with 
local amendments into various chapters of the 2016 San Francisco Building 
Code, and adding Chapter 36 to the Building Code to serve ·as a directory of 
where such provisions may be found; adopting ·environmental findings· and 
findings of local .conditions under the California Health and Safety Code; 
providing for an operative date of January 1, 2017; and directing the Clerk of the 
Board to forward the legislation to the .California Building Standards Commission 
as required by State law . 

. File No. 160946 
Ordinance repealing the 2013 Electrical Code in its entirety and enacting a 2016 
Electrical Code consisting· of the 2016 California Electrical Code as amended by 
San Francisco; adopting environmental findings and findings of local conditions 
under the California Health and Safety Code; providing an operative date of 
January 1, 2017; and directing the Clerk of the Board of SupeNisors to forward 
the legislation to the California Building Standards Commission as required by 
State law. · 

4784 



File No. 160947 
Ordinance enacting a 2016 San Franeisco Existing Building Gode consisting of 
the 2016 California Existing Building Code with San Francisco amendments; 
adopting environmental fi~dlngs and findings of local conditions under the 
California 'Health and Safety Code; providing for an operative. date of January 1, 
2017;. and directing the Clerk of the B.oard to forward the legislation to the 
California Building Standards Commission as required by State law. 

File No. 160.948 . . . 
Ord,inance repealing the 2013 Green Building Code in. its entirety and enacting a 
2016 Green· Building Code consisting of the 2016 California Green Building 
Standards Code as amehded by San Francisco; adopting environmental findings 
and findi11gs of local conditions under the California Health and Safety Code; 
providing for an operative date of January 1, 2017; and directing the Clerk of the 
Board of Supervisors to forward the legislation to the California Building 
Standards Commission as required by.State law. 

File No. 160949 . 
Ordinance repealing the 2013 Mechanical Code in its enti'rety and enacting a 
2016 Mechanical Code consisting of the 201.6 California Mechanical Code as 
amended by San Francisco; adopting environmental findings and findings of local 
conc:!itions under the California Health and Safety Coqe; providing an operative 
date of January 1, 2017; and directing the Clerk of the Board of Supervisors to 
forward the legislation to the California Building Standards. Commission . as 
. tequfred by State law. 

File No. 16095.0 
Ordinance repealing the 2013 Plumbing Code in Its entirety and enacting a 2016 
Plumbing Code consisting of the 2016 California Plumbing Code as amended by 
$an Francisco; apopting environmental findings and findings of local conditions 
.under the California Health and Safety Code; providing an operative date of' 
January 1, 2017; ~md directing the Clerk. of the Board of Supervisors to forward 
the legislation to the CC!lifornia Building $tandards Commission as required by 
State law. 

This legislation is being transmitted to you for environmental review. 

Angela Calvillo, 

d/t- By: ~lnera, Legislative Deputy Dir~ctor 
Land Use and Transportation Committee 

Not defined as a project under CEQA Guidelines 

Attachment 
Sections 15378 and 15060{c) (2) because they do .not 
result in ·a physical change in the environment. 

c: Joy Navarrete, Environmental Planning 
· Jeanie Poling, Environmental Planning 

2 
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Proposed 2016 San Francisco Building/Existing 
Building/Electrical/Plumbing/Mechanical/Green Building 

Code Amendment Correction List 

PROPOSED 2016 SAN FRANCISCO BUILDING CODE AMENDlVIENTS 
CORRECTIONS 

Section No. Correction 
102A.3.1 Duplicated text and section number have been deleted. 
202 Story, First in Section 202 has been deleted. 
406.3 Section number of 406.3 and a typo in the text have been corrected · 
1012.2 Exception number in Section 1012.2 has been corrected. 
1016.2 Item number has been corrected. 
1207 Section numbers in 1207 has been corrected. 

Finding Table Correction 
Section No. 

102A.4.1 Section 102A.4.l has been deleted in the Finding Table. 
102A.4.2 Section 102A.4.2 has been deleted in the FindingTable. 
102A.7.1 Section 102A.7.1 has been deleted in the Finding Table. 
102A.7.2 Section 102A.7.2 has been deleted in the Finding Table. 
102A.7.3 Section 102A.7.3 has been deleted in the Finding Table. 
102A.10 Section 102A.l 0 has been deleted in the Finding Table. 
103A.5 Section 103A.5 has been added to the Finding Table. 
106A.1.14 Section 106A.l.14 has been added to the Finding Table. 
106A.3.l Section 106A.3.l has been added to the Finding Table. 
1011.5.5.1 Section 101 lA.5.5.l has been added to the Finding Table. 
Chapter llD Chapter 1 lD has been added to the Finding Table. 
1207 Section 1207 has been corrected in the Finding Table. 
1312A.1 A typo in Section 1312A.1 has been corrected. 
1510.10 Section 1510.10 has been corrected. 
1705.1.1 Section 1705.l.lhas been added to the Finding Table. 

PROPOSED 2016 SAN FRANCISCO EXISTING BUILDING CODE AMENDlVIENTS 
CORRECTIONS 

Section No. Correction -

301.2.1 The reference in this section has .been corrected to Section 403. 
407.4.1 Section 407.4.1 has been corrected. 

Finding Table Correction 
Section No. 

326.4.l Section 326.4.1 has been added to the Finding Table .. 
326.4.2 Section 326.4.2 has been added to the Finding Table. 
404D.2.l Section 404D.2.1 has been added to the Finding Table. 
Table4D-A Table 4D-A has been added to the Finding Table. 
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Table403E Table 403E has been added to the Finding Table. 

PROPOSED 2016 SAN FRANCISCO PLUMBING CODE AMENDMENTS 
CORRECTIONS 

Section No. Correction 
1101.2.3 The reference has been corrected to 1101.2.2 

Finding Table Correction 
Section No. 

603.3 Section 603.3 has been added in the Finding Table. 

PROPOSED 2016 SAN FRANCISCO ELECTRICAL CODE AMENDMENTS 
CORRECTIONS 

Section No. Correction 
89.117. (A) A parenthesis on the left side has· been added. 
230.43 Section 230.43 has been corrected by deleting the word "general" in the 

State language 
230.71 Section 230. 71 has been corrected by deleting the old San Francisco 

amendment. 
330.12 Section 330.12 has been corrected by changing "Revise Item (1 )" 
411.5 A comma has been added in the text. 
700.16 Change to "Revise the first paragraph of this section as follows". 
760.46 Editor's Note has been deleted. 

Finding Table Correction . 
Section No. 

210.5(C)(l)(a) Section 210.5(C)(l)(a) has been corrected in the Finding Table. 
215.12(C)(a) Section 215.12(C)(a) has been corrected in the Finding Table. 
330.12 Section 330.12 has been added in the Finding Table. 
355.lO(A) Section 355.lO(A) has been corrected in the Finding Table. 

PROPOSED 2016 SAN FRANCISCO MECHANICAL CODE AMENDMENTS 
CORRECTIONS 

Finding Table Correction 
· Section No. 

101.2 Section 101.2 has been deleted in the Findlng Table. 

PROPOSED 2016 SAN FRANCISCO GREEN BUILDING CODE AMENDMENTS 
CORRECTIONS 

Section No. Correction 
Chapter4 The title of Chapter 4 has been corrected. 
Chapter 5 The title of Chapter 5 has been corrected. 

Finding Table Correction 
Section No. 
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4.201.1 Section 4.201.l in the Finding Table has been deleted. 
5.101.1 Section 5.101.lin the Finding Table has been deleted. 
5.201.1.2 Section 5.201.1.2 has been added to the Finding Table. 
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160948 

2016 San Francisco Green Building Code Findings 

Section # I Findina # I Section # I Findina # I Section # I Finding # 

CHAPTER 1 
Section# Findina # Section# Findina# Section# Finding# 
101.1 9 101.4 9 101.10 9 
101.2 9 101.6.1 9 101.11 9 
101.3 9 101.6.3 9 
101.3.1 9 101.7 9 

CHAPTER.2 
Section# Findin # Section # Findin # Section # Findin # 
202 9 

CHAPTER3 
Section# Finding# Section# Finding# Section# Findina # 
301.1 9 
302.1 9 
303.1.1.1 9 

CHAPTER4 
Section# Finding# Section# Finding# Section# Finding# 

4.101.1 9 14,15 TABLE 
12, 14, 15 4.103.2.3 4.104.A 

4.103.1 9 4.103.2.4 7, 11 4.104.2 9· 

4.103.1.1 
5,7,11,12,13, 

7, 11 9 14,15,16,17. 4.103.2.4 .. 1 4.105 
4.103.1.2 7,11 4.103.3 9 4.105.1 12,14,15 

9 
5,7, 11, 12, 13, 

12,14,15 4.103.2 4.103.3.1 14,15,16,17 4.105.1.1 
5,7,11,12,13, 4,5,17 12,14,15 4.103.2.1 14,15,16,17 4.103.3.2 4.105.1.2 

4.104.1 12, 14,15 4.201.2· 12 

CHAPTERS 
Section# Findina # Section# Findina # Section# Finding# 

5.101.1 9 5.103.1.9 5,8, 14, 15, 16 5.104.1 14,15 
Table 

5.103.1 9 5.103.1.10 9 5.104.A 14,15 
5, 7,11,12,13, 5.103.3 9 

5.103.1.1 14,15,16,17 5.104.2 9 
5,7,11,12,13, 

5.103.1.2 11,13,17 5.103.3.1 14,15,16,17 '5.105.1 14,15 
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160948 
5.103.1.3 14,15 5.103;3.2 5,8, 14, 15, 16 5.105.1.1 14,15 
5.103.1.4 12 5.103.4 9 5.105.1.2 14,15 

5,7,11,_12,13, 
5.103.1.6 7,11 5.103.4.1 14,15, 16, 17 5.201.1.2 3,5, 14 
5.103.1.7 9 5.103.4.2 5,8,14,15,16 
5.103.1.8 5,8,14,15,16 

CHAPTERS 
NO S.F. AMENDMENTS 

CHAPTER 7 
Section# Findino # Section# Findino # Section# Finding# 
701.1 9 702.3 5 703.1 9 
702.2 9 
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PROPOSED SAN FRANCISCO GREEN 
- -

BUILDING CODE AMENDMENTS 
-

- 2016 Edition 

.:·,;:·'.:·,:,;/ 

Chapter,,~-::· s: ~\ :, 

ADMINIS~RA?fIO~.'.;._ 
l~~~:~"U;;~~ ........ ~~~~~'W~~~~~~'>l""-.;'0,..,;;~~~~~C~):n!;?.£i&!:t~~!'~:Q::li.=~#'?~~~~~'..1'.;;;>,C,";:..;"'~~;,:£.,_"<;:C-,._';!,~.'J=',0Jr:-,,_'";~>-.;;,; 
SECTION 101 - GENERAL ; \ 

Revise this section as follows: ·'<; 

101.1 Title. These regulations shall be kiioffil;ii~-~h~ California S~ll. :Francisco Green Building Standards 
Code and may be cited as such and will be'ief1::rredfoherein as "th1k2oge". It is intended that it shall also 
be knwti'll as the CALGreen _Qpcl<J. The Califdffiiti San Fr~n~isco Greeri<B.uilding Standards Code consists 
of the comJ>ination of is,rnfi if6ftyrelve parts of the off.i6iaf tompilatibn and publication of the 
adoption, amendment_,~~d,fe~~-afci'f'ifo_ilding regiifation~itci th~ cdlifqrnia Code of Regulations~ Title 24, 
also referred to as and;'¢ji:apter 13<j:of:San Fraridsco Building Inspection Commission Amendments 
to the California Building~!~rdards Sode. ·· 

:i~ P:~!;:~~:~:f :~1~~~h:::~:7:·w·~ rublie promote the hefil~ stlecy anA 
general wdfa,re of San Frand~co reside~fs, workers, and visitors by minimizing waste of energy,' 
water, and ht]ier resources in't~e constfqttjon and operation of buildings in the City and 
County of Saii.~tancisco and by'providing~'healthy indoor environnient. The green building 
practices requid~if bythis chapt~f°Wrn also further the goal of reducing the greenhouse gas 
emissions in the Cifyan«J.. County'i()( San Francisco to 25 percent below 1990 levels by the year 
2017, as stated in Boatd.of Sup~J!:Yfsors Resolution No. 158-02 and San Francisco Environment 
Code Chapter 9. enhancmgtl{e aesign and construction of buildings through the use of building 
concepts having a reduced negafr,'e impact, or positive environmental impact and encouraging 
sustainable construction practices in the following categories: 

1. Planning and de'sign. 
2. Energy efficiency. 
3. 1,llater efficiency and conserv-ation. 
4. Material conservation and resource efficiency. 
5. Environmental quality. 

Revise this section as follows: 
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101.3 Scope. The provisions of this code shall apply to the planning, design, operation, construction, use 
and occupancy of every newly constructed building or structure, unless otherwise indicated in this code, 
as well as alterations to existing buildings throughout the State of California. the City and County of San 
Francisco. 

It is not the intent that While this code substitute or be identified as meeting references green building 
programs, the City and County of San Francisco does not confer certification requirements of under 
any green building program. 

Revise this section as follows: 

•·· 

101.3.1 State regulated Regulated buildings, structures and applic, . Provisions of this code shall 
apply to the following buildings, structures, and applications r~@I" by state agencies as specified in 
Sections 103 through 106 of California Green Building Staµ~~tg§i€J~4Y Title 24· Part 11, mccept where 
modified by local ordinance.with supplemental requir~ni~~t~'appllrl~t:>l~ to occupancy types A, B, I, 
M, E and Ras defined by California Building Code;fifJe 24 Sectioif~!J~~{~ 2016) as amended­
pursuant to Section 101.7. When adopted by a stat<?'ag~hty, the provisiorisfqf:t]:iis code shall be enforced 
by the appropriate enforcing agency, but only to thef~~tent of authority gran'i:ga;~~l§Uch agency by statute. 

·~·· .-.: " ~:~: . 
···::;:···;·:·,. 

Revise this section as follows: 

Revise this section as/J,J2.rys: v>•• L<, .. ,. 
·· .. , .... ;,::, ~Xl~~\) .· .. ·.·· ..... ~ 

1 '"\f1@\H~L::~ )<::'.'.:/ ·;:=;::~~A{... . 
101.6.1 Differences. In the'eV,'eµtof aP:y4iff~rences bet;W<een these building standards and the standard 
reference dqcuriierits;•tJ:i.e text 8~~ef~''[5tihd.i~?ta}1dard·g't)iis Chapter shall govern. In the event a loeal 
amendmePf tci· this' 'dhciH'.rC,&Ults iifdifTurences b~~b.n thB~ci building ~tandards and the amendment, the 
tm<t ofilie"aniendment sfia1fgo-veffi:t,~Iffo> '<::':·.·:· 

--:,,:.-:···. ·;~~/.:~~:·:!:; 

Revise thi;}~,¢ti.en as follows: •) \ 
.· ·.::·:.::.~ ;::~.:[}"~}} 

101.6.3 Conflicts:<\Yhen the requir~tj}ents of thi~ code conflict with the requirements of any other part of 
the. California Building, Standards Cqge, Title 24, the most restrictive requirement shall prevail. any 
provision contained ei~~W.h.ere i11tt}i~ San Francisco Municipal Code, or any regulation or 
requirement adopted by th~J>,uJ~ijc Utilities Commission or other City agency under its Charter 
authority, the most restrictlv~':f~quirement shall prevail. 

Revise this section as follows:. 

101.7 City, eounty, or city and county amendments, additions er and deletions. This code is intended to 
set mandatory minimum Green Building Standards and irieludes optional tiers that may, at the discretion 
of any city, county or city and county, be applied. This code includes the amendments, deletions, and 
additions to C~fornia green building requirements which maintain stricter local green building 
standards. 

Revise ~his section as follows: 
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101.10 Mandatory requirements .. This code contains both mandatory and v-oluntary green building 
measures. :Mandatory and v-okmtary measures are identified in the appropriate application checklist 
contained in this code. Equivalency. Wherever reference is made to the LEED® or GreenPoint 
Rated systems, a comparable equivalent rating system may be used if approved by the Director. 
The applicable LEED®, GreenPoint Rated or equivalent versions of performance standards for 
applications subject to this chapter are: 

LEED v4 for Interior Design and Construction (LEED v4 ID+C) 
LEED v4 for Building Design and Construction (LEED v4 BD+C) 
·LEED v4 for Homes Design and ·Construction ,t((k :· 
GreenPoint Rated (GPR) Single Family New Home g.&hsttuction-:-v7.0 

-"":'.~·vr::;· .. :··.:-.i --

GreenPoint Rated (GPR) Multifamily New Hom~,,~911str.uction-v7.0 
GreenPoint Rated (GPR) Existing Multifamily ~~f;(f ')i. ": 

·~"(;;··~ 
•·,·,.r; 

Wherever specific LEED prerequisites or credits·~~~ bited, such ref~~~l.lces are to LEED v4 · 
· BD+C. More recent LEED and GreenPoint Rated~~{sions may be used;p~()yided the credits and 

points achieved are as or at least as stringent a~ L*ED v4 BD+C or GPR v7~&?.t,. · 
.· .. , .. -.·.. .,_>{;·;;~y;~:.', \~'.: :";· .. ~; 

Wherever the LEED or GreenPoinfR>ated systems ih~ludf~fuinimum energy.tir.!·other · 
performance requirement, th.e permif~ppljc~nt may choos:(t{{ meet the minimum performance 
requirements with an alternative equiv~i~iitfuethod appro\/e~)>y the Director. 

-, ·:~:;;·~~>-; ·i::::.::_;·-~··:·· ... "."; ·"; . ' ;:~::;:.::.'.: 

Compliance with any o!fh.~se. requirem~hts0ma;~~~§tifi:ed a~~~r certified by any means, 
including third-party refi~W:or:·t!quivalent requirements verified via other rating systems, as 
approved bytheDire,(ior)· . <C::·, ''\:/:. O'·' ':°:•::.: 

. :./;::?:: '".:·.'.,:·. . ...;·:;',::: ~;!,:::/ 

Revise this section as Jozi/J~h , . . ::.;·::<• . //)? 

· 101.11 Effi~dti~i V~d #ftbis c~d£Tli~ fbll~~fag·~!eps nili)''.be used to establish which provisions of this 
code areiippli.Cable to a's]JeCific occiipap.cy: . ·:· t ·.. . 

1. Establi~~the,,type of occu~~Ji~y. <{'_·. . 
2. Verify "vvhie~ S!fite agency haSEh1thority fo~ th~ established occupancy by reviewing the authorities list 
in Seetionsl03 fui0Ugh 106. \ >. .··.·.·· 
2. 3. Onee the appfcipciate agency Tu,.iS:been identified, find Find the section which covers the established 
occupancy. \. \. i'.<\j · 
3. 4. The Matrix A:doptidil: 'l'~lp(at the beginning of Chapters 4 and 5 i Identify the mandatory green 
building me&sirres necessaiy t.? ~Cit the minimUm. requirements of this code for the established occupancy 
in Sections 4 and 5. · ,, .. ~ 
5. ·voluntary tier measures are contained in Appendix Chapters A4 !l:1l<l AS. A Checklist containing each 
green building measure, both required and voluntary is provided at the end of each appendix chapter. 
Each measure listed in the application che'eldist has a section number Vt'hich correlates to a section where 
more information about the specific measure is available. 
6. The f ... pplication Checldist identifies which measures are required by this code and allovt's users to 
check off which voluntary items ha~t'e been selected to meet voluntary tier levels if desired or mandated by 
a city, couµty, or city and county. 
4. Administrative Bulletin 93, provided by the Department of Building Inspection, summarizes how 
the requirements of San Francisco Green Buildmg Code and relevant local requirements may be 
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met. Appendices to Administrative Bulletin 93 include tabular summaries of required measures, 
and provide submittal forms. 

Chapter 2 
DEFINITIONS 

SECTION 202 ~DEFINITIONS 

::::;:::::.::=:Sand cm;F;f~:ats ~:Jj~ST. The residential green 
building rating system and checklist and certific~ij6)i;fuethodology oit~~pon-profit organization 
Build It Green. · '''.'.WzK .. '%}~~.%},, 

HIGH., RISE RESIDENTIAL BUILDING. For th~,~~c:)!'es _of tffi:~·f~odeCal~:~:~fil;Quilding that is of 
Occ:upancy Group Rand is four stories,o eater. . .. :.:;):;:,:1:j,,~F;. .. ·;:;~l;J' 

HISTORICAL RESOURCE. A proper' f, iiµ:~~t~ the ter.ii~:r~f;Jhe definitions in Section 21084.i of 
the CEQA Statute (The California EnvifitD,.meii'til\t )ity Acfl'.e.I-tblic Resources Code Section 
21084.1]) and Section 15064~.~ of the CEQ~{Guidell .. ';,)1~, deter:Oihied by the San Francisco 

Planning Depa.rtme~:~~ .. :'''' ,.;f}j)~\~{\1~.~·~f '.i)~:-·,,._ '{~~~~¥!:\~:\ ·,.;:,i~-}{f f.~J~r[4~';fJ);·(~{li;k~J'"·····•: · . 
LARGE COMMERCIAJ;J]}UILDIN(f}:A commer§~[ffuilding or''iiffdition of Group B, M, A, er-I, or 
;!h_occupancy that is 2s;oQ'p1gross sqf!.~re feet or ilipife. . . . · 
. .. .. . . . '''''·\::~:L ,At1{iJ!:\i;;;.>"'' . • 
LEED(fj) a!f.tf LE.E»~<Qieckllsti'.XA~;tead'et~Pfp,Jn il~rgy and Environment Design rating system, 
certific?-.ti~if IIl.eth6Ci6idgy, and f~~~Nist of th~ :tf.p!!~,cf''Sfates Green Building Council (USGBC). 

LOw-JlJ/·§'k:RESIDENT~"i£BHI~;J'N.,f;;;"for the ;~:ses of CalGreen this code, a building that is of 
Occupancy'Gtp~p Rand is thr~¢)!9ries 6iff~~~or that is a one or two family ~welling or townhouse. 

•..::-. }•:,~::: .. :. •.;.:.'~:~;.:~-::: • c.,•;~:!:1'.;;~}'; 

MAJOR ALT~'liJi.T.10NS. Alter~fi.~ns where interior finishes are removed and significant upgrades 
to structural and ll:iJchanical, ele:~trical and/or plumbing systems are proposed where areas of such 
construction are 25,00Q'.gross sq~~t'e feet or in ore in Group B, M or R occupancies of existing 
buildings. · · ·.·•·· · ,; 'r:.::·f!.J · 

·; ;.::~ ::'.r~1·;~:~::~~:··· 

NEWLY CONSTRUCTED (o~NEW CONSTRUCTION). A newly constructed building (or new 
construction) is a building that has never before been used or occupied for any purpose and does not 
include additions, alterations or repairs. 

NEW LARGE COMMERCIAL INTERIORS. First-time tenant improvements where areas of such 
construction are over 25,000 gross square feet or more in Group B or M occupancy areas of 
existing buildings. 
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NONRESIDENTIAL COMPLIANCE MANUAL. The document published by the California Energy 
Commission to aid in compliance and enforcement of the Title 24 California Building Energy 
Standards, for buildings of nonresidential occupancy and high-rise residential buildings. 

RESIDENTIAL COMPLIANCE MANUAL. The document published by the California Energy 
Commission to aid in compliance and enforcement of the Title 24 California Building Energy 
Standards, for low-rise residential buildings. 

-;:'\\-'.:!H;ill'i:i.'..·~..:..-::~~l>~:~~I(ffe~;U:!~:Wt¥-.....i..'"t::'.~21:l 

SECTION 301 -GENERAL 
·.,. 
·.' ... ;:. 

(_;(:·;'.:·:·:f::. 

Revise this section as follows: 

301.1 Scope. Buildings_in the City and County of San'Francis~&:~ti~n be designedt&::~clude the green 
building measures specified as mandat~zy)it th.e applieation(;~Q¢1dists contained in this.:6ode. Voluntary 
green building measures are also in.-Olud~<f i.l.i iJ.'»;der the applicatlq11 checklists and may be included · 
California Green Building Standards COde: (Cai.Gr .. i;en). :in-the dPs,ign and construction of structures 
covered by this code but are not required ufilb~s adc;pte4py ~ bity, '664Ji.ty· or city and county as specified 
""Section 101.7 .. ,. i: , .. ,. ). • .. · "'·::;;;··ai.-..-. .. ...... = ... ~:'.~??:'.::.·:~\:;:::_:·.:.;;...-··. . .. 

:;~c: ·::·.~,-:;:t. .::rS>t1::::;:,_r::._:: ... 

Additional green buit~~g~~qu~;~~~~ts estab~$~edJhj,'.iih~ ~i~-'~nd County of San Francisco are 
mandatory for: · ·/\~;. ? >· ·:~, .·. · 

'-;.··.)-.)~:::':.:- .i(.''.(~.~ 

(1) Newly consttucte.cl Grotl~·~~o,t~~~-~kb~J~qilding~i~;'i 
(2) Newly tonsttuCted building~j,{Group :B,'.J~1:; :A, an~J occupancies.that are 25,000 gross square 
feetorfi1()fo; ····-·····-.··.··.····•-· ·;··_,.,, · ··'/>'.. · 
(3) New :fir~t-time build-m:ifs pf comin,~r.cial interiors that are 25,000 gross square feet or more in 
buHdings.,ofGroup B or M octupanciesia):td . 
(4).Major alteflitions that are 2$~000 gross(square feet or more in existing buildings of Group B, M 
or R occupancies~· '!Jiere interiot'fi.!J.ishes are removed and significant upgrades to structural and 
mechanical, electrii!~tand/or plu!ii~ing systems are proposed. 

~13-"f."~~;.~~~W''""'$-~'!;!•l)£~li:~S:l'"-%-~~f4~~!~1%TP'_.qo,""-~f:fi!; __ fi1>4'•&§1{]fr_{;l!::.~~'~'·'t=);:,;!-"'f!or"'l">~~<.\r-.-t;1•:f"+V!""-;,"=:ru'::.i..~!!;~.¥~~._,:-:<cr;:r:;~4,.1,1~~~;;,;;r,·.8:,:g,,,~,<Fp.-.;1<N:J:-:::e0:·:::~~:<.l 

SECTION 302 - MIXJtj) OCCUPANCY BUILDINGS 

Revise this section as follows: 

302.1 Mixed occupancy buildings. fu mixed occupancy buildings, each portion of a building shall 
comply with the specific green building California Title 24 Part 11 required measures applicable to each 
specific occupancy. However, to fulfill any additional local green building requirements, the project 
sponsor may apply a single required green building standard to the entire building. 

SECTION 303 - PHASED PROJECTS 
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Add the following section: 

303.1.1.1 Maintenance of required features. Any struCture subject to this chapter shall maintain the 
green building features required herein, or equivalent, regardless of subsequent alterations, 
additions, or changes of use;, unless subject to subsequent.or more stringent requirements. 

Modify the following section: 

SECTION 304 - VOULUNTARY TIERS 

This section not applicable in San Francisco. 

304 .1.1 Tiers. The provisions of Divisions A4 .6 and £~}~;'.6utline mean:;m.,~P. form of voluntary tiers, 
of achieving enhanced construction le,-,rels by incoil)6fiit1ng additional measur&~'J()r residential and 
nonresidential ne'tv construction. Volootary tiers rlia&'~e adopted by local govc:ifii1#1;wts and, '11hen 
adopted, enforced by local enforcing agencies. Buildli{gs complyiJ:ig~'ith tiers speel.ft¢.4 for each 
occ:upancy contain additional prerequisi.i@,fJ;lld elective gi~;en~yif(fiilt'ineasures neces~f);.to meet the 
threshold of eaeh tier. See section 1oi:z;:9~~fii~,code for prois~~es and requirements rcii~ted to local 
amendments, additions or deletions, incloomg·~ftanges to eneigy_st('.lndards. -

,_., .·' ~ .. '• ·..:··· ·-· - . ·: ·- ·~ ;····· 
'\'.~:f-~}. .,,·::~:f:ti>~::·:,. ··<;~··:: ~: 

[ BSC] \Vhere there are practical difficultie~it{\r-0P..;;a''lk'2omplyin~~fJ;itb. the threshold le'.rels of a tier, . 
the enforcing agency may'.gf~hf'.~ffefications f'q\,individbi~(~~~-e§. The: ~B:forcing agency shall first find 

. ~ '.-:- -: . : . :' . : :· .. ·. ·: . «-~.-;.-,,. . ...... · ... ' ·. '; '.". ·-:· , ' . ·:.. . . . . . . . • . 

that a special individuaj i,e¥~onmal(~i~,Jhe strictl~gr 9{,fMtlerllJ;ipmP.tical and that modification is in 
cenformance with the ij).teij.t and pfilP:Q&-~ of the me-~siiie: 'The detai1~:Br any action granting · 
modification shall be reddi}leq and ent~f~d in the fii6~'tjfthe enforcing agency. 

'\;~;~;:;/~'.;-, _.;,;:·~~-' -:f • ~~;;~>~~~\.: 

Mc,"1<65'C10£_,o<,<>{h<)i;;;;:i~~_;;,,~~'.~it,';;:.,.-.r;;<,'it.r;J>:'~:~~~,;,;,~~~%i(~~~~;~;;;.'/13"";""°£t&<;;,;~&~"'°">lm°"'-"'"""""""""""'""'""'""'-"'·?°""'m£.lr,t',!:=>.=.>:='-"-"""""''-""'-~~~-""'"'-'"" 
Modify t~~l,§}l6wing's@[i0n: ::~<?:( ·r;~;}::l:>- :::;:> 

SECrff~~ 305 [O~~QJ]·~:'.Q~GRE~* TIER 1 AND CALGREEN TIER 2 
.,.::::;:.:·::-;:.· ::.·.:n:·.' .. ~:.. ··.:~· ·. 

·::·~··::;~J)f~::.. · :s(.: ·)i:); . ·--~'.(:::/g:-.. 

305 .1 CALGre~'ifii}r-, J and GA.b,Qreen Tier 2 buildings contain voluntary green building measures 
necessary to meet thcH~13shold_(f(6,~ch level. 

'.;.,......... .·-: .. · .. : ... :·.; .. ·-

305.1.1 GALG:R¥EN TI~ff;.;J;~\{~hie'?e GALGreen Tier I, buildings must comply with the latest 
edition of "Savings By Desigii';'Healthcare Modeling Procedures" found online at 
http://vr.vw/energysoft.com/ep/2007SBDHProcedures.pdf 

305 .1.2 GALGREEN Tier 2. To achieve GALGreen Tier 2, buildings must e1rneed the latest edition of 
"Savings ·By Design, Healthcare Modeling Procedures" by a minimum of 15%. 

Modify the following section: 

SECTION 306 [DSA-SS] - VOLUNTARY lVIEASURES 
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This section not applicable in San Francisco. 

306.1 Purpose. Voluntary measures are intooded to further eneourage building practiees that improve 
public health, safety and general ·welfare by promoting the use of building eoneepts which minimiw 
the bl:lilding' s impact on the environment, promote a more sustainable design., and high performanee 
edueational faeilities. 

306.1.1 The provisions off ... ppendiJ( ,\5 outline means of aehieving enhanced eonstruetion levels by 
· ineorporating additional measures. · 

Chapter 4 A:':'~~(.~-;(;·· 
RESIDENTIAL MANDArr.;eRY MEASURES 

,);;~~:.:;.:·. ::::~ '',,;.-:: .. :;: ... 
··~;,t:~·x~:· 

PL~d~~-~ESI;~,i~;c,;, 
::: .. ;:.:;.,:~::·.-··::·;.·,·.,; . 

. ·.<.~:· ..... (_;-. 
~~~·;~~~~"3"/~V¢1'-~~~--"-G\'·K-.~'·••~:faS;3'~lli$~~~-"'~~f+~~~~~~...&~~~"£..V-~~.ef.~~J.:.~~·:&~i.<&-~•·~~ 

SECTION 4.101-GENERA_"f,f:: , . '.::7. ::~;_),. i.>:, 
.·.,•·.,:: 

.,'·'. 
ModifY the following section: ··; ·. ,;;' ... 

4.101.l Scope. The provis' .~;()ftp.is divisi~~~Nli~~';iffriping, ~esigh~rid, development methods that 
include environmentally·;r: .. '6rtsiJ;>lC;:·.s.ite selectid~}.buil~g;des~gj1}1Juilding siting and development to 
protect, restore, enhan~~ flie envirO'rlrii,e11tal qual1fy-';9~rfiib}s1te, arid 'i:~spect.the integrity of adjacent 
properties, and prom~t~)t~,~,health, s~f~ty and weij#¥:to/ of San 'Francisco residents. 

: .):::·(~'., :~~~t:>.: :' ?t?·· 

'&i,Ta7:t~·~~---,-----"~ 
:SECTION 4.lOJ -REQUI:RiIVIENTS FOR GROUP R OCCUPANCY 

.. •.:. - h·.·. .. _'· .... :.-. .-; .. 

BUILDINGS 
·. _·;_.·. .: : .·.·. ·::~\<-.?.: 

4.103.1 New low;;;rl'se,residential biilldings. 
--;,;.-·.·, 

4.103.1.1 Rating req~~i.ht:nts :\/-{ 
New residential building§~iJi,g~(b~ QteenPoint Rated and applicants must submit documentatio:Q 
demonstrating that a mimmum'§.f 75 GreenPoints from the GreenPoints Single Family New Construction 
Checklist or the GreenPoints Mllltifamily New Construction Checklist will be achieved. Alternatively, this 
rating requirement may be met by obtaining LEED Silver certification. 

4.103.1.2 Storm.water management 
Projects subject to this section shall meet the San Francisco Public Utilities. Commission storm.water 
management requirements. 

4.103.2 New high-rise residential buildings 

4.103.2.1 Rating requirement 
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Permit applicants must submit documentation to achieve LEED® "Silver" certification. 
Alternatively, this rating requirement may be met by obtaining the GreenPoint Rated designation 
and submitting documentation demonstrating that a minimum of 75 GreenPoints from the 
GreenPoint Rated Multifamily New Construction checklist will be achieved. 

4.103.2.2 [Reserved] 

4.103.2.3 Construction debris management. Permit applicants must submit documentation 
verifying the diversion of a minimum 75 percent of the projects construction and demolition debris. 
The waste management plan necessary to meet this requirement shall be updated as necessary and 
shall be accessible during construction for examination by the De , ent of Building Inspection. 
Permit applicants must also meet the requirements of San F~~rd:~ ,,. b Environment Code Chapter 14 
and San Francisco Building Code Chapter 13B (Constructj,<>''"P•'Ad Demolition Debris Recovery 
Program.) ·. 

4.103.2.4 Stormwater management. Projects subje~f.it~\ihis section s };meet the San Francisco 

Public Utilities Commission stormwater mana~:~~~~t1:fequirements. .;,;it~!{~?~l;~.,., 
4.103.2.4.1 Construction activity stormwater polluijg:g preventi9~. All projec~~~ff~yhether greater or 
lesser than one acre, must develop and implement d6~~~;~cti?~[~.5tivity pollutl6~:~P!~vention and 
site run-off controls adopted by the ~fn:Francisco Publil;)'.P@t~es Commission. .,.;<;ik' 

4.103.3 MAJOR ALTERAT10Ns To-~¥J:sr~g,.GRouP;:ilib.<;cu:P AN'cv BUILDINGS 
~\~.~;:>~ .·.·•.,.•.·.- .··. >/::.·.:~;·· ... 

4.103.3.1 RATING REQUIR:EMENT \i'.fh t\'if;;{/;,,):.i,, '\(:. 

~=tr::::.::n:'ii~~~~~J;=~i~~J.t~t~:::.";;~:~!!t::~.!:~~ this 
documentation demoii~B:;~png thaf·~:Riinimunl"tj,fiZ?:GreenPoilffsifrom the GreenPoint Rated 
Multifamily checklist WilliJ?.,~, achiev~m Maj or alt~~~1;ions applying to less than 80% of the 
building's grossJloor aream~'.Y .. al~~i;i:i,;fit:e.l.Yh9.btain tijW,OreenPoint Rated Elements designation and 

:~::s~t:VTt~t~~huf :~:~·s~~~~g'tii'.1't~A~:.~.~i~t~f~'~pi the GreenPoint Rated Multifamily 
:.-.: .. ,: -, .::: :·-. :< ~t::~'.~·.f.~.~.·.~.;\'.if 
'\<:. ·; ··~·:,-.:.::: ··::·:;:~<~~::· .. ~. . . 

4.103.3.i'LOW-EMITTINd.NIATERIXt;S 
Alteration~ utlliz,ing LEED niti~i,'submit'dK~.umentation verifying that low-emitting materials are 
used, subject tMtin-site verificatlbrl, meetiri'g~~t least the following categories of materials covered 
under LEED Eo:cr.edit Low-Erliitting Materials wherever applicable: interior paints ·and coatings 
applied on-site, interior,sealants ·aii'd adhesives applied on site, flooring, and composite wood . 

. :::': ~:>;·,-., 

Alterations utilizing GreeiiP~ii;it;':Rated must submit documentation to verify the use of low-emitting 
· materials meeting the GreenPoint Rated Multifamily New Homes measures for low-emitting 
coatings, adhesives and sealants, and carpet systems. 

Replace the following section: 

SECTION 4.104 - IDSTORIC PRESERVATION 

4.104.1 On-site retention of historical features. For alterations of buildings determined to be 
historical resources, after demonstrating compliance with all applicable codes, including the ~ 
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2016 California Building Energy Efficiency Standards (Title 24, Part 6) ·and the~ 2016 
California Historical Building Code (Title 24, Part 8), the minimum points or credits required 
under this chapter shall be reduced for retention and in-situ reuse or restoration.of certain 
·character defining features, as described in Table 4.104A. Retention includes the rehabilitation and 
repair of character-defining features that conform to the Secretary of the Interior's Standards for 
.the Treatment of Historic Properties. 

SIGNIFICANT 
IDSTORICAL 
ARCIDTECTURAL 
FEATURES 

PERCENT 
RETAINED* 

Windows @principal 
fa~ade(s) 

100% 

Other windows At least 50°/ot~:. 

Other windows 

Exterior doors @ 
principal fa~ade(s) 

Siding or wall finish 
@ principal fa~ade(s) 

100% 

iOO% 

Trim &: clis#ig @·warn:. 
openiligs ~ii principal · l00% 
:fa~ade(s). \ . 

Roof cornices or . 
·.', 

decorative eaves·· ' '· 
visible from right-of~ 
way 

Sub-cornices, belt 
courses, water tables, 
and running trim 100% 
visible from right-of-
way 

Character-defining 
elements of significant 100% 
interior spaces 

·, ·. 

_.,,::: '.'..:{(':,; 

TABLE 4.104.A 

1 

1 

4 
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ADJUSTMENT 
TO MINIMUM 
GREENPOINTS 
REQUIREMEN 
T 

3 

6 

3 

4 

3 

3 

15 



Other exterior 
ornamentation (e.g. 
cartouches, corbels, 80% 1 3 
quoins, etc.) visible 
from right-of-way 

project gross floor area. 

1'11.~·=~~'i~'?:'!~f.'E,:r~,;,~~~.if,;."";tfJitl.~'"t.Wlt\--'J!\1>,.~);E~~u;:~~~..-.f4'ti~;IBW&!\..~'!!..\\..~~\i'~-;g_mru· 

Replace the following section: 

SECTION 4.105 - DEMOLITION OF EfiSTING ST~!J,:,~TURES 

4.105.1 Adjustments to Rating Requirements f~;~:~ng Demolition ::,i~J!ity. Applications 
subject to the San Francisco Green Building Code; U~ereby cori~truction of a)i'few. building is 
proposed within five years of the de~,9,M~on of a buiid.i~~\~~R'.~~'.~:~ite, where su~fi:';~~giolition 
occurred after the effective date of tli'.¢.t;~.r~~n Building 01'.~iii~nce - November 3, 2Q08 - the 

;:.:.:-··:.·,..·:--;····· :~:;·e::::;-. . . .,; ., ~~ ~;:·''?.· 

sustainability requirements for new bU.ijJJ,iiig$!:1J.µrsuant to th~\§~n Francisco Green Building Code 
shall be increased as follows: <'.(';J, .. , :•t;,.~D~:t;, · '. 

~~::\+fr. • '~. ,(; I • ' '\!/{:?'.:'.'.\ .. 
>,f);.:::'~,:. '·F:;::\.(,::.~. ?:::;:,. 

'·;',.;'/{~}:::-· 

4.105.1.l LEED® Proj~et~~;f~~'.B)'Qjects att~~~tpg a LJi~J1.®'¢~ttifi~~ii.6n: 
(1) Where the b~~~,,

1

d~:Jn~fied was ~~''fiist<fr!i~~{r;;~~~e, th~ required points shall be" 

~;;reas~::r~ot:=~=~~}eft~~~oli:wi~ .as not~~,i~~~torical res~:rce, the required points shall be 
increased by6:additional pdl~fS'•··: · 'j!~;i>fr "";'.'.,,, 
(3) . W~·~?tfli&<Ji~tl,iµg d~~Q "'. d w;~~~&.~;'~)l,J!l~IB}icaI resource and the number of dwellings 
in the t~sidential porti6ti:'C[(;!J.le repi~~eµient strlittµ're are tripled, the required points shall be 
increas~d.~~'~ additional ph~~t~,:. ··\·;;tj\i,0;;,;. 

: '. :·;!',' : . •:i a;, ''('J[f ~~~~rh . 
4.105.1.2 Gree~oint Rated Prcif~?ts. For projects attaining GreenPoint Rated: 

(1) Where th~ihtjµ~ng demqµ~~ed was an historical resource, the required points shall be 
increased by 25 additfo]:i'a1 pointsi°.il;'.;' 

(2) Where the buildfrl~:4e:~8U~hed ~as not an historical resource, the required points shall be 
increased by 20 additionalJ;'@ifs. · 

(3) Where the building demolished was not an historical resource and the number of dwellings 
in the residential portion of the replacement structure are tripled, the required points shall be 
increased by 17 additional points. 

Division 4.2 
ENERGY EFFICIENCY 
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SECTION4.201- GENERAL 

Add the following section: 

4.201.2. RENEW ABLE ENERGY AND BETTER ROOFS 

(a) Newly constructed Group R occupancy buildings of 10 occupied floors or less and that 
apply for a building permit on or after January 1, 2017 shall install solar photovoltaic systems 
and/or solar thermal systems in the solar zone required by California Code of Regulations (CCR),· 
Title 24, Part 6 Section 110.10. · · 

f.:~::;;_;,j~I;~.-; ,;· 
(b) The minimum solar zone area for the project slialllfo .. calculated under Title 24, Part 6, 

Section 110.lO(b) through (e), as applicable, and Resideiiifil~C<iilipliance Manual Chapter 7 or 
Nonresidential Compliance Manual Chapter 9, as applicii6Ie, exc~pf'as provided below. 

-:: .. :.'.~.:.f.·::.(.; .. !.:\}~:.:: .. :·R:·:.: :: .. 
:.:;-:::··:·~·.,..... 

(1) For single family residences;'Exieptions 3 and 5 to Title'24, Part 6, 
Section 110.lO(b )1A may be applied in the calcil.l'iitlon of the minimum soiiriZ'one area. 
Exceptions 1, 2, 4, 6, and 7 may not be applied in ih'~'ealculationb 'tf.;1!''5>. 

:;:,::.:~ -.-:.::. • ,.,.'·:::._.~:;:/. :·..:::/ '\::·,>~.:.·.:?.::-~:::::.;. 
·.;.·):~:~::,:; :• ,; :-)~-{::./{:~, 

(2) For Group R Oc~Ui~licy buildings ~thef :th~n single family re~i~~nces, 
Exceptions 3 and 5 to Title 24, Part 6,··se2ti.6n4:10.10(b)1B m~ybe applied in the calculation of the 
minimum solar zone area. Exceptions t,<2kaild.if'lnay not be.ilpplied in the calculation. 

(3) Buildlli~~·'.With a calcu~!~~~lmin:~~~~dlar z~~i~fea of less than 150 
contiguous square feet"'dife.folilliit~d solar ad:ess mtd~~E:ic~ption 5 tO Title 24, Part 6, 
Section 110.10(b)1A'6I:Exception 3.fo Title 245Parf'6,>Section HoiiO(b)lB are exempt from the 
solar energy requiremeiits'in this S¢Ction 4.201.Z~'i!'!_ 

·-: ... ::·:-:: .:... ~~,\-~>h .· <'.~·.·:··.::;.·_~)·· .. 

•'•'": ,_.;. : . -.:.::{t~~~?·:: __ . :ff/;:::{}J~f-~>)·:;:;_:i:::_>· /?>~.-.':·: . . 
( c) <the sum of the are.as ocl!upi'ed by' solar photovoltaic collectors and/or solar thermal 

collectors niust be.equalto. or greafor than the soiar.zti''lie area. The solar zone shall be located on 
the roM or over hang ofthe buildiiht{or on the ro0f 6r overhang of another structure located within 
250 feet ofthe building or on covered parking installed with the building project. Solar 
photovoltaic systems and solar'thermalsysi:ems shall be installed in accord with: all applicable 
State code requirements, including access, pathway, smoke ventilation, and spacing requirements 
specified in CCRTitle 24, Part 9'{~11 applicable local code requirements; manufacturer's 
specifications; and the·following pefformance requirements: 

'.'·''· ·.·:·.;.:.· .. _, ... 

(1) Solar J)hotov~ltaic systems: The total nameplate capacity of photovoltaic 
collectors shall be at least 10'~Wattsnc per square foot of roof area allocated to the photovoltaic 
collectors. 

(2) Solar thermal systems: Single family residential solar domestic water heating 
systems shall be OG-300 System Certified by either the Solar Rating and Certification Corporation 
(SRCC) or the International Association of Plumbing and Mechanical Officials QAPMO). Solar 
thermal systems installed in all Group R occupancy buildings other than single family residences 
shall use collectors with OG-100 Collector Certification by SRCC or IAPMO, shall be designed to 
generate annually at least 100 kBtu per square foot of roof area allocated to the solar thermal 
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collectors. Systems with at least 500 square feet of collector area shall include a Btu meter installed 
on either the collector loop or potable water side of the solar thermal system. 
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Chapter 5 
NONRESIDENTIAL MANDATORY MEASURES 

Division 5.1 
PLANNING AND DESIGN 

SECTION 5.101-GENERAL 

ModifY (he section as follows: 

5.101.1 Scope. The provisions of this chapter outline pla. ;f~~~Ii.:~ development methods that 
include environmentally responsible site selection, bugqip.g design, buiidfog siting and development to 
protect, restore, and enhance the environmental qlli\-lµy;l.)f the site, aOO: resp~Bt,_the integrity of adjacent 
properties, and promote the health, safety and W,'e:lfat~ of San Francisco r~~~ij~nts. 

,~ '·\:~·::;:'.. ::: . . ·~,:{~.~.·-~::'._;;_:.} .• '.• .. •·.•.• 
:,:!:·'~\._:;;>-

P.;pr;;:;;;;foiz:::r:;;:;ic;;;~-~~-~~~s;·;;;;lf;F~~~.._-~~~~r:~~~~~~=­

sEcT10N 5.103 - REQUJRE~Nf:S FOR GfibUP A, B, I, E and M 
BUILDINGS .\'::?·. <t},,·-~f':>, ·:r;"fr. -

~\-: .. :·:(:-; :;_:\:>:,·, '"•:·:·:·:·~-~::·.; 

5.103.1 New Large Comt1'i~f.#f~l~-µildings.'' \{>:, f<il\·.,;.;,;.:. . .. ::~> 
: ,.. :.;.;<:: .. _, .. ' . ··:-:·,-'.:::;::-~:+-. '.·(,:_~~.:.> .;·;,_ --~·:-· :;·:~;.:s~:;·;. 

~: '· ·,", .. •: ·: • ·.·.;j.~ .• ·.~·.··.··_;_:.:;_,:.."' . :·<.'·.··,·.··.· .. ·.·· .. · 
4f{,'.~::::_'.,';)~:· ~-:'· ·'. .. /. '·:·.;~-.:::;.;_:·< · .... :· .. ~ .. ;.. ' .. • ... ~;·'.:.~;~ -~ 

5.103.1.1 Rating reqiiii'¢Il1ent. Perlt'J,i"t,applicant~j:ririst submit documentation to achieve LEED 
"Gold" certification. . ,~;-;': J:t;~;_ _., · '.;/.;. 

5.103.1.2. Iiid~of Wat~r.µse- ;:J~~f~J~:~~~~lt;~ppli~r~(~ must submit documentation verifying that 
project.fu~ets maxinihm·prescriptive,fixture :i.lo~fates'in accordance with the California Plumbing 
Code. Tlii(project must a1so'ac:hievltlie.LEED WEPrereguisite Indoor Water Use Reduction 
(WEp2) ahi{'a,minimum 3ffp,erc:ent re'd:il'ctjon in the use of indoor potable water, as calculated to 
meet the LEE]),WE credit Indo6h Watef'Use Reduction (WEc2) . 

. ; .. >:·.;. !:::·· 

5.103.1.3 ConstrJ~tl()Jl waste m~~~gement. Permit applicants must submit documentation 
verifying the diversioq ~f. a min~tji,#m 75 percent of the project's construction and demolition waste, 
as calculated to meet LEEP MR Prerequisite Construction and Demolition Waste Management 
Planning and LEED MR CredffConstruction and Demolition Waste Management Perm.it 
applicants must also meet the requirements of San Francisco Environment Code Chapter 14 and 
San Francisco Building Code Chapter 13B (Construction and Demolition Debris Recovery 
Program.) The waste management plan necessary to meet this requirement shall be updated as 
necessary and shall be accessible during construction for examination by the Department of 
Building Inspection. 

5.103.1.4 Commissioning. Permit applicants must submit documentation verifying that the facility 
has been or will meet the criteria necessary to achieve CALGreen section S.410.2 and Option 1 of 
LEED EA credit (Enhanced Commissioning)1 in addition to LEED EA Prerequisite (Fundamental 
Commissioning) and Verification. 
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5.103.1.6 Stormwater management. Projects subject to this section shall meet the San Francisco 
Public Utilities Commission stormwater management requirements. All new building projects must 
develop and implement an Erosion and Sediment Control Plan or Stormwater Pollution Prevention 
Plan and implement site run-off controls adopted by the San Francisco Public Utilities Commission 
as applicable. 

5.103.1. 7 Energy perforinance. [Reserved] 

· 5.103.1.8 Temporary ventilation and IAQ management during construction. Permit applicants 
must submit documentation yerifying that an Indoor Air Quality !'fanagement Plan is prepared 
and implemented which meets LEED E Credit Construction Inllbor Air uali Mana ement 
and Title 24 Part 11 Sections 5.504.1 and 5.504.3. · 

5.103.1.9 Low-Emitting Materials. Permit applicants 11\('' ,)d,ocumentation verifying that 
low-emitting materials are used, subject to on-site v~i;;p~il'fion, m~~P.'~g at least the following 
categories of materials covered under LEED EQ Cf~dlf Low-EmittiHg%Materials wherever 
applicable: interior paints and coatings applied<6n~site, interior sealants1(ttfid adhesives applied on 
site, flooring, and composite wood. ; ci/' ··· · ' · :-:>: .. '..'· .. 

5.103.1.10 CALGreen mandatory measures. The foiiitiWlng in:¢4'§fites are mand~t<lJ;y,in California 
for new non-residential buildings. oP,~riliall , similar .L:E~:QS~.f~itits can be used ~~:w~titernative 
compliance paths, as noted below: 't;j;1{;'¥;. 

Title 24 Part 
11 Section(s) 

5.106.8 

; .... :.:.:.:<::::,; 
.:·,:>;:_:)· 

5.508.H.2?>··· 

5.103.3 Major Alte~~ff'~Y;S. to E. 
·.:.:;:.::: ·::·::·. , .. · 

···::·.::~·~ '}'" 

Meet LEED SS Credit Light Pollution 

g Non Residential Buildings. 

5.103.3.1 Rating requireni~~t~; ermit applicants must submit documentation to achieve LEED 
"Gold" certification. ' · 

5.103.3.2 Low emitting materials. Permit applicants must submit documentation verifying that 
low-emitting materials are used, subject to in-site verification, meeting at least the following 
categories of materials covered under LEED EQ Credit Low-Emitting Materials: interior paints 
and coatings applied on-site, interior sealants and adhesives applied on site, flooring, and composite 
wood. 

5.103.4 New Large Commercial Interiors. 
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5.103.4.1 Rating requirement. Permit applicants must submit documentation to achieve LEED 
"Gold" certification. 

5.103.4.2 Low emitting materials. Permit applicants must submit documentation verifyi;ng that 
low-emitting materials are used, subject to in-site verification, meeting at least the following 
categories of materials covered under LEED EQ Credit Low-Emitting Materials: interior paints 
and coatings applied on-site, interior sealants and adhesives applied on site, flooring, and composite 
wood 

5.104.1 On-site Retention of Historical Features .. F~f·:~iterations of 6ifild.ings determined to be 
historical resources, after demonstrating compU~rii~\vith all applicabl~:2~aes, including the :W-13 
2016 California Building Energy Efficiency St~fi'ij~}"ds (Title 24, Part 6) an:d.J~e ~2016 
California Historical Building Code (Title 24, ParfS)~-J~e min.4fium points or Cl:¢dits required 
under this chapter shall be reduced fq:r,i:etention and'iq~~jilJ.t~H,se.or restoratiori:c)t~ertain 
character defining features, as descriheefin Table 5.104:.lt~:Retention includes the rehabilitation and 
repair of character-defining features th~fconform to the Secretary of the Interior's Standards for 
the Treatment of Historic Properties. 'ii'(::... ·· <· : < \• .... ,,~ , ./\ . 

';.:,~,: ·.·'·~;:,.-.··-. 

TABLE 5.104.A 

SIGNIFICANT 
IDSTORICAL 
ARCIDTECTURAL 
FEATlJRES J. :> 

Windows@p:rincipal 
fa'rade(s) ·. S,.:, 

Other windows 

Other windows 

Exterior doors @ 
principal fa~ade(s) 

Siding or wall finish 
@principal fa~ade(s) 

Trim & casing @ wall 
openings on principal 

Atleast50% 

100% 

100% 

100% 

···.-:::::·:.;:· 
. <.<,_'·.':;:;·~·:: :··.~· . 

.. ,·,.-,..:, . : ... ;::.· .. :.-:.:<::: ... 

-~-.K6JUSTMENT TO 
. :iv.t:INIMuM LEED 

R,QWf 
REQUIREMENT 

4. 

1 

2 

1 

1 

1 
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ADJUSTMENT 
TO MINIMUM 
GREENPOINTS 
REQUIREMEN 
T 

15 

3 

6 

3 

4 
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fai;ade(s) 

Roof cornices or . 
decorative e.aves 
visible from right-of­
way 

Sub-cornices, belt 
courses, water tables, 

100% 

and running trim 100% 
visible from right-of-
way 

Character-defining 
elements of significant 100% 
interior spaces 

Other exterior 
ornamentation (e.g. 
cartouches, corbels, 80% 
quoins, etc.) visible 
from right-of-way 

1 

1 

,/: :!;,::::!:.~; ·:~··t:.;·:. . ....... . 

3 

3 

15 

"6'r.i . <isft:b., i:;:;;,·~\ /\''1);,;; 1''Wi;i';;'.t>>, 
5.104.2. AdjustmenUO:\.Green Crti'dififor Retentiomof!HistoriCFel'ltures. Where the historical 
resource is a portion dftlie.total prb]~et, the.LEEDf6f GreenPoill'tRated point requirement shall be 
adjusted to equal the pert~htage of.gtbss floor ariii.'.Of the historical resource compared to the total 
project gross floor. area. 

0 

~Ml~"~;, <~:'f~:, 
._.;:;;-::~~{;}§? :_; .. _'.<:,:.·. . ,· ~.-. ·\:;::,:{~.!,;:~\-~~-::.;; ··.:\;;:~{~:;. 

:· .. ··:· ·.···:>:: ;.:-::: :;~-·--.::.;·> :'.-.'.:". ·--)~f;·:t:~'.i~~'.>;, \i:~)'.; 
. ·-< ·::.:,:~;-~--.::,;'., ... ·.:.·: ... ·. -;·-::.:-;'.·::::::::.c;.·:.:-. 

.. ·-·-----,;' ·'-:/;-~i:t{$;; 
- -_. ··-:-: <<:-:: .:'.;- ··\jfi:~)\.:.~. --· .. 7 

~~'"'.lit:rl~!'.!;.i!et!.;.t.lc\i-~#~~~£~~:.1.o.~ .. ~~!~~~f.:~~~,.~~~f~~:~~:i!':!~.l'M'•.;;x::.c~~~-~rnw..e.wi!:.7...u~~'-E:.'Gw-i.~~~'}.._,1.~::.~~~~~3:;~t!.';)".ii:~~~~11~~~~~..t.t:.~..:r:.:r.1 

Replace thef,?{lowing section:'/ :; < :: ·· .. , · . 

SECTION:§~l9~~ - DEMOi1ITION'OF EXISTING STRUCTURES 
· ..• ·_·_:'.'.;:-

5.105.1 Adjustments toR~ting::R~·ij'iurements. Applications subject to the San Francisco Green 
Building Code, whereby corl~ifrtttion of a new building is .proposed within five years of the 
demolition of a building on the site, where such demolition occurred after November 3, 2008, the 
sustainability requirements for new buildings pursuant to the San Francisco Green Building Code 
shall be increased as follows: 

5.105.1.1 LEED® Projects. For projects attaining a LEED® certification: 

(1) Where the building demolished was an historical resource, the required points shall be 
increased by 10 points, which is 10% of the total available in the LEED® rating system, 
absent demolition. · 
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(2) Where the building demolished was not an historical resource, the required points shall be 
increased by 6 additional points, which is 10% of the maximum total required points under 
this chapter, absent demolition. 

(3) Where the building demolished was not an historical resource and the number of dwellings 
in the residential portion of the replacement structure are tripled, the required points shall 
be increased by_5 additional points, which is 8% of the maximum total required points 
under this chapter, absent demolition. 

5.105.1.2 GreenPoint Rated Projects. For projects attaining GreenPoint Rated: 

(2) 

(3) 

.; ..... •.r 

Where the building demolished was an historical res~.,.. se.l'the required points shall be 
increased by 25 additional points. A'.h~?rmr· 
Where the building demolished was not an histqtf~ti:f:~§b..iirce, the required points shall be 
increased by 20 additional points. . .. >.'<t->· ":(:;:;'.'.~/., 
Where the building demolis4ed was not ~u/Gi~t6rical resour~~~i'£i;t4 the number of dwellings 
in the residential portion of the replaceri.f ~itt'~tructure are tripled}Jh~ required points shall 
be increased by 17 additional points. ' ' \. :':_'?: 

- . :·· ·: .:;.; . ,; ·:~~~ : .. 
>::(::;.::;: 

, ··~.;:f-./:· 
·-;:_: ~- .. ·;· 
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Division 5.2 
ENERGY EFFICIENCY 

SECTION 5.201 -GENERAL 

Add the following section: 

5.201.1.1 Energy performance. [Reserved] 

5.201.1.2. RENEW ABLE ENERGY AND BETTER ROOFS 

· (a) Newly constructed buildings of nonresidential od.f~piincy that are of 10 occupied floors 
or less, are 2000 square feet or greater in gross floor area{iililf1ipply for a building permit on or 
after January 1, 2017 shall install solar photovoltaic sySf~ili.s an<i/dFfsolar thermal systems in the 
solar zone required by California Title 24, Part 6Sectidn110.10. ·';1}7·•· 

(b) The required solar zone area for thei'9,~j;~~t shall be calc~;~f~d!under California of 
Regulations (CCR), Title 24, Part 6, Section 11o;iQ(b) through (e), and Noiifesidential Compliance 
Manual Chapter 9; provided, however that Excepti(»D.s.3 and 5 toTitle 24, Parf'f>+. . 
Section 110.lO(b)lB may be applied in the calculatioii'.tifthe.riilfiiihum solar zoiH!°~rea and 
Exceptions 1, 2, and 4 shall not be appll~d:fa the calcul~tl6ihiBhlldings with a calcii'iated minimum 
solar zone area of less than 150 contiguC51is:~9'uare feet du~'fbjlimited solar access under · 
Exception.3 are exempt from the solar eft~rey'f~(luirements lri'fhis Section 5.201.1.2. 

. .:< :{\~ . '.;·~;;;:tr:/\:·;•' ·~:::~~~··; :~··:.~ 

(b) The sum of the areas occupied by solar'jihotovoltaic collectors and/or solar thermal 
collectors must be egual.foofgreater than tii~·cSolar zoti'~'ai'ea. Tht;<sMar zone shall be located on 
the roof or overhang ofifi~·h1lild.lllg; or on the\'.f0of-or::6Verliiihg'ofanother structure located within 
250 feet of the buildih.gthr on cover~d;parking ih'§i~ii~d with the tifiilding project. Solar 
photovoltaic systems anl.fllolar therffi~l systems sh~il, be installed in accord with all applicable state 
and local code requiremenfsUhianufiic'ttirer's specffi~ations, and the following performance 

rcquir~&E~~)~;!:~;~ho~~~!~: ::~\l;~O~ott nameplate capaci!Y of photovoltaic 
collectO't'Sshall be at leastTCf.Watts~cper square foiit of roof area allocated to the photovoltaic 
collectors:'<{'> '~i'.~i\~•\ · '<<> 

,;.~:·::::::.: !!:>. .· ';"•.·:-::::\. 

:'~fl), Solar ther.Jfil~'.Svstems:<sblar thermal systems installed to serve non-residential 
building occupani!ies.shall use c<iil~ctors with OG-100 Collector Certification by the Solar Rating 
and Certification Cotporation (SRGC) or the International Association of Plumbing and 
Mechanical Officials OOMO).,shail be designed to generate annually at least 100 k:Btu per square 
foot of roof area allocate<ffo;tlilt~Olar thermal collectors, and, for systems with at least 500 square 
feet of collector area, shall Hi~l¥de a Btu meter installed on either the collector loop or potable 
water side of the solar thermal system. 

5.201.1.3 Renewable energy. Permit applicants constructing new buildings of 11 floors or greater 
must submit documentation verifving either: 

(1) Acquisition of renewable on-site energy (demonstrated via EA Credit Renewable Energy 
Production) or purchase of green energy credits (demonstrated via EA Credit Green Power and 
Carbon Offsets) OR 
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(2) Enhance ener!!V efficiencv (demonstrated via at least 5 LEED points under EA Credit 
Optimize Energy Performance) in addition to compliance with Title 24 Part 6 2016 California 
Energy Standards · 

Chapter 7 
INSTALLER AND SPECIAL INSPECTOR 

. QUALIFICATIO~S 
,,,_:>-

.d~)>~·(::~;~-:·· 

4~:~~I:~l1:~~~!]~~:)·~ 

'"""'""''"'-"-i""'-'*""'"~'""""'-'"'"""""'"""'''"''"""'"""""""''""""""'""""""""'"'~JJ1~""'"".J\'b'.><""''~*7!~:~- !::'-.: . .-

SECTION 701-GENERAL 

Add the following section: 

• < •• ' .~:··; •• 

. ;.-. :-·. 
:,:;: ·.···~'.? . :.· Modify the following sectfofi-': ':./t ·-t,::-~;·-.- ,:;·:.:_.· ,, .·:· · .. ' 

702.2 Special inspecti&;J:~/_.:·•· ---·.-.,: >;·.:;.:;<:, ,i'.:;ti:; ' : >;:)~· 

2. Certification ~;i~;~t~tewide~~~ergy conscltlk~'.()r verif_ication organization, such as HERS raters, 
bui~ditig"performance cd_h,trfiqtors~' atAf'ho111e energy. auditors, and ICC Certified CALGreen 
~sp~ct6rs~·< >. '";::c;;,_ '';·:.i{'.;.:;.-.. ·.:;}'' . 

·-. ·.·;:·_:::;/ :,·:;<?t-· ·.·,-,~·;;:·<:>.:-

Add the~ec'ttpn as follows:··· . · U> · 
-~~,--.. ~--> ....... • . .. ·.-·., 

702.3 Speciafi~~p~ction. The D~e.<!~or of the.Department of Building Inspection may require special 
inspection t«;> verffY compliance With this code or other laws that are enforced by the agency. The 
special inspector shallb.e a qualified person who shall demonstrate competence, to the satisfaction of 
the Director of the D~pahroent ~f~'nilding Inspection, for inspection of the particular type of 
construction or operatiort°feq.Y,rljig special inspection. In addition, the spe~ial inspector shall have a 
certification from a recogniZ~lf~iate, national, or international association, as determined by the 
Director of the Department of Building Inspection. The area of certification shall be closely related 
to the primary job function, as determined by the local agency. · · 

SECTION 703 - VERIFICATIONS 

Modify the section as follows: 

703.1 Documentation. Documentation used to show compliance with this code shall include but is not 
limited to, construction documents, plans, specifications, builder or installer certification, inspection 
reports, or other methods acceptable to the enforcing agency Director of the Department of Building 
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Inspection which demonstrate substantial conformance. When specific documentation or special 
inspection is necessary to verify compliance, that method ofcompliance will be specified in the 
appropriate seetioo or identified in the applieation eheeklist Administrative Bulletin 93. 
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, . ..,...· 

STATE OF CALIFORNIA 
BUILDING ST AND ARDS COMMISSION 

. FINAL EXPRESS TERMS 
FOR 

PROPOSED BUILDING STANDARDS 
OF THE 

CALIFORNIA BUILDING STANDARDS COMMISSION (CBSC) 

REGARDING THE CALIFORNIA GREEN BUILDING STANDARDS CODE (CALGreen) 
CALIFORNIA CODE OF REGULATIONS (CCR), TITLE 24, PART 11 

(The State agency shall draft the regulations in plain, straightforward language, avoiding technical terms as much as possible and using a 
coherent and easily readable style. The agency shall draft the regulation in plain English. A notation shall follow the express terms of each 
regulation listing the specific statutes authorizing the adoption and listing specific statutes being implemented, interpreted, or made 
specific. (PART 1-ADMINISTRATIVE CODE) 

LEGEND FOR EXPRESS TERMS 
1. New California amendments: All such language appears underlined. 
2. Re ealed text: All such Ian ua e a ears in strikeout. 

FINAL EXPRESS TERMS: 

The C~lifornia Building Standards Commission (CBSC) proposes to amend the 2013 edition of the 
California Green Building Standards Code (CALGreen) for the 2015 Triennial Code Cycle. 
Amended text is as follows: · 

ITEM NUMBERS LISTED BELOW 

ITEM 1.CBSC Proposes to amend the Preface, Acknowledgements & Legend Agency Adoptions 

PREFACE 

This document is #le Part 11.th-of twelve thirteen parts of the official triennial compilation and publication of 
the adoptions, amendments and repeal of regulations to California Code of Regulations, Title 24, also 
referred to as the California Building Standards Code. This part is known as the California Green Building 

· Standards Code, and it.is intended that it shall also be known as the CALGreen Code. " 

The California Building Standards Code is published in its entirety every ... 

ACKNOWLEDGEMENTS 

The 201.a§. California Building Standards Code (Code) was developed through the outstanding 
collaborative efforts of the Department of Housing and Community Development, the Division of the State 
Architect, the Office of the State Fire Marshal, the Office of Statewide Health Planning and Development,· 
the California Energy Commission, the California Department of Public Health, the California State Lands 
Commission, the Board of State and Community Corrections, and the Californi? ~uilding Standards 
Commission (Comf'!lission). 

This collaborative effort included the assistance of the Commission's Code Advisory Committees and 
many other volunteers who worked tirelessly to assist the Commission in the production of this Code.· 

Governor Edmund G. Brown Jr. 

Members of the Building Standards Commission 

Final Express Terms 
BSC 04/15- Part 11-2015 Triennial Code Adoption Cycle 
California Building Standards Commission 
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STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

Secretary Anna Caha!!aro Marvbel Batjer- Chair 
James Barthfflan Steven Winkel - Vice-Chair 

StepheR o1e-nseR Ellev Klausbruckner 
R-andy Twist Larrv Booth 
Rio/:Jar:d Sawh!!! 
Kent Sasaki 

Rose CoRroy Chervl Roberts 
SheHa Leo David Malcolm Carson 
Rlchard Sferra Pedro Santillan 
James Barthman 

Rajesh Patel Erick Mikiten 

Jim McGowan - Executive Director 
Michael L. Nearman - Deputy Executive Director 

For questions on California state agency amendments; please refer to the contact list on page v. 

LEGEND FOR AGENCY ADOPTIONS 

Unless otherwise noted, state agency adoptions are indicated by the following banners in the section leaders: 
Department. .. 
California Building Standards Commission. CALGreen: [BSC-CGJ 
Division ... 
Office ... 

Notation: 
Authority: Health and Safety Code§ Sections 18930.5, 18934.5, and 18938. 
Reference: Health and Safety Code §, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 2. CBSC Proposes to amend Chapter 1, Section 101 General 

CHAPTER 1 
ADMINISTRATION. 

SECTION 101 
GENERAL 

101.1 Title. These regulations shall be known as the California Green Building Standards Code and may be 
cited as such and will be referred to herein as "this code." It is intended that it shall also be known as the 
CALGreen Code. The California Green Building Standards Code"is Part 11 of .twelve thirteen parts of the 
official compilation and publication of the adoption, amendment and repeal of building regulations to the 
California Code of Regulations, Title 24, also referred to as the California Building Standards Code. 

101.7 City, county, or city and county amendments, additions or deletions .. This.code is intended to 
set mandatory minimum Green Building Standards and includes optional tiers that may, at the discretion 
of any city, county, or city and county, be applied. 

This code does not limit the authority of city, county, or city and county governments. to make 
necessary changes to the provisions contained in this code pursuant to Section 101. 7.1. The effective 
date of amendments, additions, or deletions to this code for cities, counties, or cities and counties filed 
pursuant to Section 101.7.1 shall be the date on which it is filed. However, in no case shall the 
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amendments, additions or deletions to this .code be effective any sooner than the effective date of this 
code. 

Local modifications shall comply with Health and Safety Code Section 18941.5(b) for Building 
Standards Law, Health and Safety Code Section .17958.5 for State Housing Law or Health and SafetY 
Code Section 138q9.7 for Fire Protection Districts. 

101.7.1 Findings and filing~. 

Notation: 

1. The city, county, or city and qmnty shall make express findings for each amendment, 
addition or deletion based upon climatic, topographical or geological conditions. For the 
purpose of this section, climatic, topographical or geological conditions include local 
environmental conditions as established by the city, county, or city and county. 

2. The city, county, or city and county shall file the amendments, additions or deletions 
expressly marked and identified as to the applicable findings. Cities, counties, cities and 
counties, and fire departments shall file the amendments, additions or deletions and the 
findings with .the California Building Standards Commission at 2525 Natomas Park Drive, 
Suite 130, Sacramento, CA 958'33. 

3. Findings prepared by fire protection districts shall be ratified by the local city, county, or 
city and county and filed with the California Department of Housing and Community 
Development at ~ra Street, Room 260, Sacramento, CA 95811 2020 West El 
Camino Avenue, Suite 250. Sacramento. CA 95833-1829. 

4. The city, county, or city and cou11ty shall obtain California Energy Commission approval 
for any energy related ordinances· consistent with Public Resources Code Section 
25402.1(h)(2) and Title 24, Part 1, Section 10-106. Local governmental agencies may 
adopt and enforce energy standards for newly constructed building~. additions, alterations 
and repairs, provided the California Energy Commission finds that the standards will 
require buildings to be designed to consume no more energy than permitted by Part 6. 
Such local standards include, but are not limited to, adopting the requirements of Part 6 
before their effective date, requiring additional energy conservation measures, or setting 
more stringent energy budgets. 

Authority: Health and Safety Code § Sections 18930.5, 18934.5, and 18938. 
Reference: Health and Safety Code §, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 3, CBSC Proposes to amend Chapter 1, Section 103 Building Standards Commission 

SECTION 103 
BUILDING STANDARDS COMMISSION 

103.1 BSC-CG. Specific scope of application of the agency responsible for enforcement, the enforcement 
agency, and the specific authority to adopt and enforce such provisions of this code, unless otherwise 
stated. 
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1. AppliGation ~Jew constR;Jction, unless otheivl-ise indicated in this code, of State 
buildings (all occupancies), including buildings constructed by the Trustees of the 
California State University and the Regents ofthe University of California. 

Enforning agenGy · State or local agency specified by the applicable provisions of law. 

Authority cited Hea!th and Safety Code Section 18934.5. 

Reference Health and Safety Code, Division 13, Part 2.5, commencing with Section 
10901. 

~1- Application -All occupancies where no state agency has the authority to adopt green 
building standards applicable to those occupancies. 

Enforcing agency - State or local agency specified by the applicable provisions of law. 

Authority cited - Health and Safety Code Sections 18930.5.(§1ana1893~, and 1"8940.5. 

Reference - Health and Safety Code, Division 13, Part 2.5, commencing with Section 
18901. 

103.1.1 Adopting agency identification. The provisions of this code applicable to 
buildings identified in this section will be identified in the Matrix Adoption Tables under the 
acronym BSC-CG. 

3. Universit;• of California, California State Universities and California Communit;• Colleges. 

AppliGation Standards for lighting for parking lots and primary campus walkways at the 
University of California, California State Universities and Califurnia Community Colleges. 

EnforGing agency State or local agency specified by the applicable prcV.'isions of la\'l. 

Authority cited Go'lemment Code Section 14617. 

Reference GoYemment Code Section 14617. 

4. Existing state mnned buildings, including those owned by the Universit;• of California 
and by the California State University. 

Application Building seismic retFOfit standards including abating falling haz:ards of 
structural and nonstructural components and strengthening of building structures. See 
also Division of the State Architect. 

Enforcing agenay State or local agency specified by the applicable provisions of la'N. 

Authorit;• sited Health aRd Safety Code Sections 16600.· 

Reference Health and Safety Code Sections 16600 through 16604. 

5. Unreinforced masonry bearing 'Nall buildings. 

AppliGation Minimum seismic strengthening standards for buildings specified in · 
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Appendix Chapter 1 of the. Ga!ifomfa Ex.isling Bl:/fldlng Code, except for buildings subject 
to b1:1ilding standards adopted pursuant to l=lea.itf:J aRd Safety Code (commencing) with 
Section 17910. · 

l;nforcing agensy State or local agency specified by the applicable provisions of law. 

Notation: 

Authority cited /=leaftf:I and Safety Code Section 18934.6. 

R-eference /=lea!tf:I and Safety Code Sections 18901through18949. 

Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

·ITEM 4. CBSC Proposes to amend Chapter 2, Section 202 Definitions 

CHAPTER2 
DEFINITIONS 

SECTION 202 
DEFINITIONS 

HYBRID URINAL. A urinal that conveys waste into the drainage system without the use of water for 
flushing; and automatically performs a drain-cleansing action after a predetermined amount-of-time. [Note: 
As defined in IAPMO JGC 311-2014] 

METERING FAUCET. A self-closing faucet that dispenses a specific volume of water for each actuation 
cycle. The volume or cycle duration can be fixed or adjustable. [Note: As defined in California Plumbing 
Code (CPC) Appendix L Section L 201.6] · 

ORGANIC WASTE. Food waste, green waste, landscape and pruning waste, nonhazardous wood waste, 
.and food-soiled paper waste that is mixed in with food waste. [Note: As defined by Public Resources Code 
(PRC) Section 42649.8(9)} 

OVE. [BSC-CGJ [also adopted by DSA-SS] Optimal Value Engineering, another term for advanced wood 
framing techniques. · 

POSTCONSUMER CONTENT. [BSC-CGJ [also adopted by DSA-SSJWaste material generated by 
consumers after it is used and which would otherwise be discarded. 

PRECONSUMER (or POSTINDUSTRIAL). [BSC-CGJ [also adopted by DSA-SS] Material diverted from 
the waste stream during one manufacturing process, including scraps, damaged goods, and excess 
production, that is used in another manufacturing process. 

RECYCLED CONTENT. [BSC-CGJ [also adopted by DSA-SS] Refer to International Organization m 
Standards for Standardization ISO 14021 - Environmental labels and declarations -Self-declared 
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environmental claims (Type II environment~! labeling). 

RECYCLED CONTENT VALUE (RCV). [BSC-CGJ [also adopted by DSA-SS] Material cost multiplied by 
postconsumer content plus Yz the preconsumer content, or RCV = $ X (postconsumer content + Yz 
preconsumer content). 

UNIVERSAL WASTE. The wastes listed below are subject to regulation pursuant to Chapter 23 of Title 
22. California Code of Regulations. and shall be known as "universal wastes." 

(1) Batteries, as described in Title 22 CCR Section 66273.2, Subsection (a); 
(2) Electronic devices, as described in Title 22 CCR, Section 66273.3, Subsection (a); 
(3) Mercurv-containing equipment. as described in Title 22 CCR. Section 66273.4. Subsection (a); 
{4) Lamps, as described in Title 22 CCR Section 66273.5, Subsection (a); 
(5) Cathode ray tubes. as described in Title 22 CCR.Section 66273.6, Subsection {a); 
(6) Cathode ray tube glass. as described in Title 22 CCR, Section 66273.7. Subsection {a); and 
(7) Aerosol cans, as specified in Health and Safety Code. Section 25201. 16. 
[Note: As defined by Title 22, CCR§ 66261.9] 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Ref~rence: Health and Safety Code, Division 13, Part2.5, commencing with Section 18901; 

ITEM 5. CBSC Proposes to amend Chapter 3, Section 301 General 

CHAPTER3 
GREEN BUILDING 

SECTION 301 
GENERAL 

301.3 Nonresidential additions and alterations. [BSC-CGJ The provisions of individual sections of 
Chapter 5 apply to newly constructed buildings, building additions of 1,000 square feet or greater, 
and/or building alterations with a permit valuation of $200,000 or above (for occupancies within the· 
authority of California Building Standards Commission). Code sections relevant to additions and 
alterations shall only apply to the portions of the building being added or altered within the scope of the 
permitted work. 

301.3.1 Nonresidential additions and alterations that cause updates to plumbing fixtures 
00~ . 

301.3.2 Waste Diversion. The requirements of Section 5.408 shall be required for additions and 
alterations whenever a permit is required for work. 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 189~4.5, 18938. 
Reference:. Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

Firlaf; E.XJ?r.cess, T~IP'ls · 
BSC04£!5~aiM t-;2015 ~~nnial Code Adoption Cycle 
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ITEM 6. CBSC Proposes to amend Chapter 3, Section 303 Phased Projects 

SECTION 303 · -: 
PHASED PROJECTS 

303.1 Phased projects. For shell buildings and others constructed for future tenant improvements, only 
- those code measures relevant to the building components and systems considered to be new construction 

(or newly constructed) shall apply. · 

303.1.1 Initial Tenant improvements. The provisions of this code shall apply only to the initial tenant 
or oooupant improvements to a project. Subsequent tenant improvements shall comply with the 
scoping provisions in Section 301.3 nonresidenti_al additions and alterations. -

Notation: 
_;;:_ Authority: Health and Safety Code Secti_ons 18930.5, 18934.5, 18938. 

Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 7. CBSC Proposes to amend mandatory regulations in Chapter 5, Division 5.1, Section 5.106 
Site Development 

CHAPTERS 
NONRESIDENTIAL MANDATORY MEASURES 

DIVISION 5;1 
PLANNING AND DESIGN 

SECTION 5.106 
SITE DEVELOPMENT 

5.106.4 Bicycle parking. For buildings within the authority of California Building Standards Commission 
as specified in Section 103, comply with Section 5.106.4.1. For buildings within the authority of the 
Division of the State Architect pursuant to Section 105, comply with Section 5.106.4.2. 

5.106.4.1 Bicycle parking. [BSC-CGJ ••• 

5.106.4.1.1 Short-ter~ bicycle parking. [BSC-CGJ ••• 

5.106.4.1.2 Long-term bicycle parking. For new buildings with ever 1 O or more tenant­
occupants or for additions or alterations that add 1 O or more tenant vehicular parking -spaces, 
provide secure bicycle-parking for 5 percent of the tenant vehicular parking spaces being added, 
with a minimum of one space. Acceptable parking facilities shall be convenient from the street 
and shall meet one of the following: 

Notation: 

1. 
2. 
3. 
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Authority: Health and Safety Code Sections.1 ~930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 8. CBSC Proposes to amend mandatory regulations in Chapter 5, Division 5.1, Section 5.106 
Site Development · 

5.106.5.2 Designated parking for clean air vehicles. In new projects or additions or alterations that add 
1 O or more vehicular parking spaces, provide designated parking for any combination of low-emitting, fuel-
efficient and carpool/van pool vehicles as follows: . 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference:. Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 9. CBSC Proposes to amend mandatory regulations in Chapter 5, Division 5.1, Section 5.106 
Site Development 

5.106.5.3 Electric vehicle (EV) charging. [N] Construction shall comply with Section 5.106.5.3.1 or Section 
5.106.5.3.2 to facilitate future installation of electric vehicle supply equipment (EVSE). When EVSE(s) is/are 
installed, it shali be in accordance with the California Building Code, the California Electrical Code and as 
follows: · 

5.106.5.3.1 Single charging space requirements. [NJ ... 
5.106.5.3.2Multiple charging space requirements. [NJ ... 

5.106.5.3.3 EV charging space calculation. [NJ Table 5.106.5.3.3 shall be used to determine if 
single or multiple charging space requirements apply for the future installation of EVSE. 

Exceptions: ... 

Table 5.106.5.3.3 

Total number of actual Number of required spaces 
parking spaces .. 

Q.-5{} 0-9 0 
10-25 •. 

1 
26-50 .2. 
51-75 -1--1 
76-100 i& 

101-.200 150 ~1 
151-200 10 

201 and over ~"" 6 Percent of total 1 

1. Calculation for spaces shall be rounded up to the nearest whole number. 

5.106.5.3.4 [N] Identification ••• 
5.106.5.3.5 [NJ Future charging spaces qualify as designated parking as described in Section 
5.106.5.2 Designated parking for clean air vehicles. 
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.Notes: 
1. 
2. 
3. 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938 (b} and 18941.10. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901.-

ITEM 10. CBSC Proposes to amend mandatory regulations in Chapter 5, Division 5.1, Section 5.106 
· Site Development 

5.106.8 Light pollu~ion reduction. [N] Outdoor lighting systems shall be designed and installed to 
comply with the following: · 

1. The minimum requirements in the California Energy Code for Lighting Zones 14 as defined in 
Chapter 10 of the California Administrative Code; and 

. 2. Backlight, Uplight and Glare (BUG} ratings as defined in IES TM-15-11; and 
3. Allowable BUG ratings not exceeding those shown in Table 5.106.8, or 

Comply with a local ordinance lawfully enacted pursuant to Section 101. 7, whichever is more stringent. 

Exceptions: [N] 

1. Luminaires that qualify as exceptions in Section 140. 7 of the California Energy Code. 

2. Emergency lighting. 

3. Building facade meeting the requirements in Table 140.7-B of the California Energy Code, 
Part6 .. 

4. Custom lighting features as allowed by the local enforcing agency. as permitted by Section 
101.8 Alternate materials, designs and methods of construction. 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, Gommen.cing with Section 18901. 

ITEM 11. CBSC Proposes to amend mandatory regulations in Chapter St Division 5.3, Section 5.302 
Definitions 

DIVISION 5.3 
WATER EFFICIENCY AND CONSERVATION 

SECTION 5.302 
DEFINITIONS 

5.302.1 Definitions. The following terms are defined in Chapter 2. 
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METERING FAUCET 

Notation: 
Authority: Health and Safety Code S!;!ctions 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing ~th Section 18901. 

ITEM 12. CBSC Proposes to amend mandatory regulations in Chapter 5, Division 5.3, Section 5.303 
Indoor Water Use 

SECTION 5.303 
INDOOR WATER USE 

5.303.1 Meters. Separate submeters or metering devices shall be installed for the uses described in 
Sections 5""303.1.1 and 5.:.303.1.2. 

5.303.3 Water conserving plumbing_ fixtures and fittings ••• 
5.303.3.1 Water closets. The effective flush volume ... 

Note: ... 

5.303.3.2 Wall mounted urinals .•• 
5.303.3.2.1 Floor mounted urinals ••• 

5.303.3.4 Faucets and Fountains. 
5.303.3.4.1 Nonresidential Lavatory faucets ••. 
5.303.3.4.2 Kitchen faucets ••• 
5.303.3.4.'3 Wash fountains ••• 
5.303.3.4.4 Metering faucets .•• 
5.303.3.4.5 Metering faucets for wash fountains. Metering faucets for wash fountains shall 
have a maximum flow rate of not more than 0.20 gallons permirnfte cycle /20 [rim space (inches) 
at 60 psi] .. 

5.303.4 Commercial kitchen equipment. 

5.303.4.1 Food Waste Disposers. Disposers shall either modulate the use of water to no more than 1 
gpm when the disposer is not in use (not actively grinding food waste/no-load) or shall automatically 
shut off after no more than 10 minutes of inactivity. Disposers shall use no more than 8 gpm of water. 

[Note: This code section does not affect local jurisdiction authority to prohibit or require disposer 
installation.]· · 

5.303.4-5 Areas of addition or alteration. . 
·For those occupancies within the authority of the California Building Standards Commission as specified in 
Section 103, the provisions of Section 5.303.3 and 5.303.4 shall apply to new fixtures in additions or areas 
of alteration to the building. 
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5.303.6 Standards for plumbing fixtures and fittings. Plumbing fixtures and fittings shall be installed in 
accordance with the California Plumbing Code, and shall meet the applicable standards refer~nced in 
Table 44Q.M 1701: 1 of.the California Plumbing Code and in Chapter 6 of this code. · · 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part2.5, commencing with Section 18901. 

ITEM 13.'CBSC Proposes to amend :mandatory regulations in Chapter 5, Division 5.4, Section 5.402 
Definitions 

DIVISION SA 
MATERIAL CONSERVATION AND RESOURCE EFFICIENCY 

SECTION 5.402 
DEFINITIONS 

5.402.1 Definitions. The following terms are defined in Chapter 2 . 
. . .. 
ORGANIC WASTE 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 14. CBSC Proposes to amend mandatory regulations in Chapter 5, Division 5.4, Section 5.408 
Construction Waste Reduction, Disposal and Recycling 

SECTION 5.408 
CONSTRUCTION WASTE REDUCTION, DISPOSAL AND RECYCLING 

5.408.1 Construction waste management. Recycle and/or salvage for reuse a minimum of .aQ.%. 65% of 
the non-hazardous construction and demolition waste in accordance with Section 5.408.1.1, 5.408.1.2 or 
5.408.1.3; or meet a local construction and demolition waste management ordinance, whichever is more · 
stringent. 

5.408.1.1 Construction waste management plan .•• 

5.408.1.2 Waste management company ••• 

5.408.1.3 Waste stream reduction alternative. The combined weight of new construction 
disposal that does not exceed two pounds per square foot of building area may be deemed to 
meet the W 65 percent minimum requir~ment as approved by the enforcing agency. 

5.408.1.4 Documentation ••• 
[Note: See Item 27 for corresponding Tier amendments.] 

Notation: 
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Authority: Health and Safety Code Section$18930.5, 18934:5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 15. CBSC Proposes to add a regulation in Division 5.4 Material Conservation and Resource 
· Efficiency, Section 5.408.2 Universal Waste 

5.408.2 Universal Waste. CAJ 
Additions and alterations to a building or tenant space that meet the scoping provisions in Section 
301.3 for nonresidential additions and alterations. shall require verification that Universal Waste items 
such as fluorescent lamps and ballast and mercury containing thermostats as well as other California 
prohibited Universal Waste materials are disposed of properly and are diverted from landfills. A list of 
prohibited Universal Waste materials shall be included in the construction documents. 

Note: Refer to the Universal Waste Rule link at: 
http://www.dtsc.ca.gov/LawsRegsPolicies/Regs/upload/OEARA REGS UWR FinalText.pdf 

5.408.3 Excavated soil and land clearing debris. [BSC-CGJ ... 

Notation: 
Authority- Health and Safety Code Sections 18930.5, 18934.5 and 18938 (b). 
Ref~rence - Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 16. CBSC Proposes to amend mandatory regulations in Chapter 5, Division 5.4, Section 5.410 
Building Maintenance and Operation 

SECTION 5.410 
BUILDING MAINTENANCE AND OPERATION 

5.410.1 Recycling by occupants. Provide readily accessible areas that serve the entire building and are 
identified for the depositing, storage and collection of non-hazardous materials for recycling, including (at 
a minimum) paper, corrugated cardboard, glass, plastics. organic waste. and metars or meet a lawfully 
enacted local recycling ordinance, if more restrictive. 

Exception: Rural jurisdictions that meet and apply for the exemption in Public Resources Code 
42649.82 (a)(2)(A) et seq. shall also be exempt from the ~rganic waste portion of this section. 

5.410.1.1 Additions. {Al All additions conducted within a 12-month period under single or multiple 
permits, resulting in an increase of 30 percent or more in floor area, shall provide recycling areas on 
site. 

Exception: ... 

5.410.1.2 Sample ordinance ... 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division· 13, Part 2.5, commencing with Section 18901. 

ITEM 17. CBSC Proposes to amend regulations in Division 5.4 Material Conservation and 
Resource Efficiency, Section 5.410 Building Maintenance and Operation 

SECTION 5.410 
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BUILDING MAINTENANCE AND OPERATION 

5.410.2 Commissioning. [NJ For new buildings 10,000 square feet and over, building commissioning 
shall be included in the design and construction processes of the building project to verify that the building 
systems and components meet the owner's or owner representative's project requirements. 
Commissioning shall be performed in accordance with this section by trained personnel with experience 
on projects of comparable size and complexity. All occupancies other than I-occupancies and 
L--Occupancies shall comply with the California Energy Code as prescribed in California Enemy Code 
Section 120.8. For I-occupancies which are not regulated by OSHPD or for I-occupancies and L- · 
occupancies which are not regulated by the California Energy Code Section 100.0 Scope; all requirements 
in sections 5.410.2 through 5.410.2.6 shall apply. 
Commissioning requirements shall include: 

1. . 
2. 
3. 
4. 
5. 
6. 
7. 

Exceptions: 
1. Unconditioned warehouses of any size. 
2. Areas less than 10,000 square feet used for offices or other conditioned accessory spaces within 

unconditioned warehouses. · 
3. Tenant improvements less than 10,000 square feet as described in Section 303.1.1. 
4. Commissioning requirements for energy systems covered by the Ca!ifomla Erwrgy Gode. 
M. Open parking garages of any size, or open parking garage areas, of any size, within a structure. 

Note: For the purposes ... 

All building operating systems covered by Title 24, Part 6, as 'Nell as process equipment and controls, 
and renewable energy systems shall be included in the scope of the commissioning requirements. 

5.410.2.1 Owner's or Owner representative's Project Requirements (OPR). [NJ 
The expectations and requirements of the building appropriate to its phase shall be documented 
before the design phase of the project begins. This documentation shall include the following: 

1. Environmental and sustainability goals. 
2. Energy efficiency goals [Refer to 2013 California Energy Code, Section 120.B(b)]. 

3. Indoor environmental quality requirements. 
4. Project program, including facility functions and hours of operation, and need for after hours 

operation. 
5. Equipment and systems expectations. 
6. Building occupant and operation and maintenance (O&M) personnel expectations. 

5.410.2.2 Basis of Design (BOD). [N] 
A written explanation of how the design of the building systems meets the OPR shall be completed at 
the design phase of the building project. The Basis of Design document shall cover.the following 
systems: · 

1. Heating, ventilation, air conditioning [HVAC) systems and controls. (Refer to 2013 Ca!ifomla 
Energy Code, Section 120.S(c)]. 

2. Indoor lighting system and controls [Refer to 2013 Ca!.ifomia ERergy Godo Section 120.B.(c)]. 
3. Water heating system [Refer to 2013 California Energy Code Section 120.B(c)J. 
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4. Renewable energy systems. 
5. Landscape irrigation systems. 
6. Water reuse systems. 

Notation 
Authority: Health and Safety Code Sections 18930.5, 18934.5 and 18938 (b). [This one is for 180 days?] 
Reference: Health and Safety Code, Division 13, Part2.5, commencingwith Section 18901. 

ITEM 18. CBSC Proposes to amend mandatory regulations in Chapter 5, Division 5.5, Section 5.503 
Fireplaces 

DIVISION 5.5 
ENVIRONMENTAL QUALITY 

SECTION 5.503 
FIREPLACES 

5.503.1. General Fireplaces. Install only a direct-vent sealed-combustion gas or sealed wood-burning 
fireplace, or a sealed woodstove.or pellet stove, and refer to residential requirements in the California 
Energy Code, Title 24, Part 6, Subchapter 7, Section 150. ·waodstoves, pellet stoves and fireplaces shall 
comply with applicable local ordinances. · 

5~503.1.1 Woodstoves. Woodstove and pellet stoves shall comply with U.S. EPA Phase II New Source 
Performance Standards (NSPS) emission limits whefe .§§ applicable, and shall have a permanent label 
indicating they are certified to meet the emission limits.· 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 19. CBSC Proposes to amend mandatory regulatiOns in ·chapter 5, Division 5.5, Section 5.504 
Pollutant Control 

SECTION 5.504 
POLLUTANT CONTROL 

5.504.1.3 Temporary ventilation. The permanent HVAC system shall only be used during construction if 
necessary to condition the building or areas of addition or alteration within the required temperature range 
for material and equipment installation. If the HVAC system is used during construction, use return air 
filters with a Minimum Efficiency Reporting Value (MERV) of 8, based on ASHRAE 52.2-1999, or an 
average efficiency of 30 percent based on ASHRAE 52.1-1992. Replace all filters immediately prior to 
occupancy, or, if the building is occupied during alteration, at the conclusion of construction. 

5.504.3 Covering of duct openings and protection of mechanical equipment during construction. 

5.504.4 Finish material pollutant control. Finish materials shall comply with Sections 5.504.4.1 through 
5.504.4.-4-6. 

Notation: 
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Authority: Health and Safety Code Section!? 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 19.1 CBSC Proposes to amend mandatory regulations in Chapter 8, COMPLIANCE FORMS 
AND WORKSHEETS . 

[BSC] Sample forms ... 
[HCD 11 Sample forms ... 

CHAPTERS 

COMPLIANCE FORMS AND WORKSHEETS 

WORKSHEET (WS-1) 
BASELINE WATER USE 

BASELINE WATER USE CALCULATION TABLE 

·ouRATI DAILY 
FIXTURE TYPE FLOW RATE ON USES 
Showerheads 2.0 anm@80psi [ 5min. D 1 
Lavatory faucets 

0.5 aomia260osi nonresidential r .25min. D 3 
Kitchen faucets 1.8 aom@60psi [ 4min. D 1 
Replacement aerators 2.2 aom®60psi [ D 

1.Sgpm/20 [rim 

Wash fountains 
space (!n.) 
(@60 PSil r D 

Metering faucets 
0.20 [ D 3 aal/cvcle 

0.20§pm 
Metering faucets for gal/cycle 
wash 120 [rim space [ .25min. D 
fountains (in.) 

1@60 osil 
2 

Gravity tank-type water [ 1 flush D 
1 male 

closets 1.28 3 
qal/flush female 

2 
Flushometer tank water [ 1 flush D 

1 male 
closets 1.28 3 

aal/flush female 
2 

Flushometer valve water [ 1 flush D 
1 male 

closets .1.28 3 
a al/flush female 

2 
Electromechanical [ 1 flush D 

1 male 
hydraulic water closets 1.28 3 

aal/flush female 

Urinals 
0.5 [ 1 flush D 2male 

aal/flush 
Total dailv·baseline water use (BWU) 
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OCCUPANT 

D Note 1a 

D Note 1b 
D 

D 
D 

D 

D 

D 

D 

D 

D 

1 GALLONS 
PER DAY 

= 
= 
= 
= 

= 
= 

= 

= 

= 

= 

= 

= 
= 
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1 .. . 
2 .. . 
Notation: 
Authority: Health and Safety Code § Sections 18930.5, 18934.5, and 18938. 
Reference: Health and Safety Code§, Division 13, Part 2.5, commencing with Section 18901 . 

.ITEM 20. CBSC Proposes to amend voluntary regulations in Appendix AS~ Division A5.1, Section 
AS.101 General 

APPENDIX AS . 
NONRESIDENTIAL VOLUNTARY MEASURES 

DIVISION A5.1 
PLANNING AND DESIGN 

SECTION AS.101 
GENERAL 

AS.101.1 General Scope. The provisions of this chapter outline planning, design and development 
methods that include environmentally responsible site selection, building design, building siting and 
development to protect, restore and.enhance the environmental quality of the site and respect the integrity 
of adjacent properties. 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 21. CBSC Proposes to amend non-regulatory notes in Appendix AS, Division AS.1, Section 
A5.106 Site Development 

SECTION AS.106 
SITE DEVELOPMENT 

AS.106.2 Storm water design. Design storm water runoff rate and quantity in conformance with 
Sectiqn A5.106.2.1 and storm water runoff quality by Section A5.106.~ i.2 or by local requirements, 
whichever are stricter. 
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AS.106.2.1 Storm water ru:noff rate and quantity ... 
AS.106.2.2 Storm water runoff quality ... 

A5.106.5.1 Designated parking ·for fuel efficient clean air vehicles. Provide designated 
parking for any combination of low-emitting, fuel-efficient and carpool/van pool vehicles as shown 
in Table A5.106.5.1.1 or A5.106.5.1.2. 

A5.106.5.1.4 Vehicle Designations. Building managers may consult with local community Transit 
Management Associations (TMAs) for methods of designating qualifying vehicles, such as issuing. 
parking stickers. 

Notes: 

1. Information on qualifying vehicles, car labeling regulations and OMV SOV stickers 
CAV decals may be obtained from the following sources: 
a. California DriveClean. 
b. California Air Resources Board 
c. U;S. EPA fuel efficiency economy regulations and standards. 
d. OMV Registration Operations, (916) 657 6678 and ARB Public Information, (626) 

575 6B5B. 

2. Purchasing policy and refueling sites for low emitting vehicles for state employees use 
can be found at the Department of General Services. 

A5.106.5.3.4 Future charging spaces qualify as designated parking as described in Section 
A5.106.5.1 Designated parking for clean air vehicles. 

Notation: 
Authority: Health and Safety Code.Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 22. CBSC Proposes to amend voluntary regulations in Division A5.1, Section AS.106 related 
to EV Charging 

SECTION AS.106 
SITE DEVELOPMENT 

A5.106.5.3 Electric vehicle (EV) charging. Construction shall comply with Section A5 .. 106.5.3.1 and 
A5.106.5.3.2 to facilitate future installation of electric vehicle supply equipment (EVSE). When EVSE(s) 
is/are installed, it shall be in accordance with the California Building Code Section 406.9. and the 
California Electrical Code and as follows: 

A5.106.5.3.1 Tier 1. Table A5.106.5.3.1 shall be used to determine the number of multiple 
chafoinq spaces required if single or multiple charging space requirements apply for future 
installation of EVSE. Refer to Section 5.106.5.3.2 for design space requirements. When a single 
charging space is required per Table A5.106.5.3.1, refer to Section 5.106.5.3. 1 fur design 
requirements. When multiple charging spaces are required, refer to Section 5.106.5.3.2 fOr design 
requirements. · 
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A5.106.5.3.2 Tier 2. Table A5.106 .. 5.3.2 shall be used to determine if single or multiple charging 
space requirements apply the number of m1::1ltiple oh,arging spaces required for future installation 
of EVSE. Refer to Seotion 5.106.5.J.2 for design spase requirements. When a single char:gfilg 
space is required. refer to Section 5.106.5.3.1 for design requirements. When multiple charging 
spaces are required. refer to Section 5.106.5.3.2 for design requirements. 

Table A5.106.5.3.1 
Total number of actual TIER 1 Number of required EV 

parking soaces charaina soaces 
-0-5Q. 0-9 40 

10-25 2. 
26-50 ~ 
51-75 ~§ 

.76-100 @Z 
101-:2:00150 .s 10 

151-200 14 

201 and over 4%-+ 8 Percent of total ' 

1. Cc;ilculation for spaces shall be rounded up to the nearest Whole number. 

Table AS.106.5.3.2 
Total number of actual TIER 2 Number of required EV 

parking spaces charging spaces 
-0-5Q. 0-9 2:1 
_10-25 .2 
26-50 ~ 

. 51-75 .J-._Q 

76-100 4-.f! 
" 

101-:2:00150 + 12 
151-200 17 

201 and over 9%-+ 1 O Percent of total 1 

1. Calculation for spaces shall be rounded up to the nearest whole number. 

A5.106.5.3.3 Identification. The service panel. .. 

AS.106.5.3.4 Future charging spaces .... 

Notation: 
Authority-Health and Safety Code Sections 18930.5, 18934.5 and 18938 (b}. 
Reference - Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 22.1 CBSC Proposes to amend voluntary regulations in Division A5.3, Section A5.303 
related to Indoor Water Use · 

SECTION AS.303 
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INDOOR WATER USE 

TABLE AS.303.2.2 
3 

WATER USE BASELINE 

DAILY 2 

FIXTURE TYPE BASELINE FLOW RATE DURATION USES OCCUPANTS 

Showerheads 
Lavatorv faucets nonresidential 

Kitchen faucets 
Replacement aerators 

Wash fountains 
Meterinq faucets 

Metering· faucets for wash 
fountains 

Gravity tank type water closets 

Flushometer tank water 
closets 

Flushometer valve water 
closets 

Electromechanical hydraulic 
water closets 

Urinals 

1 .. . 
2 .. . 
3 ... 

FIXTURE TYPE 
Showerheads 

Lavato faucets nonresidential 

Kitchen faucets 

Wash fountains 
Meterin faucets 

Metering faucets for wash 
fountains 

Final Express Tenns . 

2.0 !Wm (@ BO psi 
0.5 aom av. 60 osi 

1.B aom av. so psi 
2.2 gom (Q) 60 osi · 

1.8 gpm/20 [rim space (in.) 
<@60 psi) 

0.20 aallons/cvcle 

0.20 gpffi gallons/cycle /20 
[rim space (in.) @ 60 psi] 

1.28 gallons/flush 

1.28 gallons/flush 

1.28 gallons/flush 

1.28 gallons/flush 

0.5 gallons/flush 

TABLE AS.303.2.3.1 
FIXTURE FLOW RATES 

BASELINE FLOW· 
2 

2.0 

0.5 
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.:a 

5min. 1 x 
.25 min. 3 x 

£U 

4min. 1 x 
.x 

x 
.25 min. 3 x 

1 

.25 min. 1 male x 
3 female 

l 

1 flush 1 male x 
3 female 

I 

1 flush 1 male x 
3 female 

1 

1 flush 1 male x 
3 female 

·1 

1 flush 1 male x 
3 female 

1 flush 2 male x 

MAXIMUM FLOW RATE AT 12 
PERCENT REDUCTION 

1.8 

0.35 
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60 osil 
1 

Gravitv tank tvoe water closets · 1.28 aallons/flush 1.12 ciallons/flush 
1 

Flushometer tank water closets 1.28 aallons/flush 1.12 ciallons/flush 
l 

Flushometer valve water closets 1.28 aallons/flush 1.12 aallons/flush 
Electromechanical hydraulic 1 

water closets 1.28 aa!lons/flush 1.12 aallons/flush 
Urinals 0.5 aallons/flush 0.44 gallons/flush 

1 .. . 
2 .. . 
3 .. . 
Notation: 
Authority: Health and Safety Code§ Sections 18930.5, 18934.5, and 18938. 
Reference: Health ahd Safety Code §, Division 13,. Part 2.5, commencing with Section 18901. 

ITEM 23. CBSC Proposes to amend voluntary regulations in Division A5.3, Section AS.303 related 
to Indoor Water Use 

SECTION AS.303 
INDOOR WATER USE 

AS.303.3 Appliances and fixtures for commercial application. Appliances and fixtures shall meet the 
following: 

1. Clothes washers shall have a maximum Water Factor (WF) that will reduce the use of water by 20 
percent below the California Energy Commission' WF standards for commercial clothes washers 
located in Title 20 of the California Code of Regulations. · 

2. Dishwashers shall meet the following water use standards: 

a. Residential-ENERGY STAR 

i. Standard Dishwashers - 4.25 gallons per cycle .. 

b. · Commercial- refer to Tablel\5.303. Shall be in accordance with ENERGY STAR 
requirements. Refer to Table A5.303.3 

3. Ice makers shall be air cooled. 

4. Food steamers shall be connectionless or boilerless ...-and shall consume no more than 2 gallons 
· of water per pan per hour. including condensate water. for batch type steamers. and no more than 

5 gallons of water per pan per hour. including condensate water. for cook to order steamers. 

5. [BSC-CG] The use and installation of water softeners that discharge to the community sewer 
system may be limited or prohibited by local agencies if certain conditions are met. 

6. Combination ovens shall Mt consume more than 1 O gph (38 Uh) in the full operational mode. use 
a maximum of 1.5 gallons of water per hour per pan. including condensate water. 

7. Commercial pre-rinse spray valves shall be 
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8. Food waste pulping systems shall use no more than 2 gpm of potable water. 

8.1 Note: potable water excludes on-site graywater use. such as dishwasher discharge water. 

TABLE AS.303.3: COMMERICAL DISHWASHER WATER USE 

High-Temperature - Low-Tem12,erature -
Type Maximum Gallons Maximum Gallons Per 

Per Rack Rack 

Conveyor 0.70 (2.6 L) :;; 0.79 (3 L) 
Sinale Tank Convevor 

Multio!e Tank Convevor :;; 0.54 (2 L) :;;o.54 (2 u 
Stationa[V Single Tank 0.95 (3.6 L) :;; 0.89 (3.4 I) :;; 1.18 (4.5 L) 

Door · 
· · UndereCounter 0.9Q (3.4 L) :;; 0.86 (3.3 L) :;;1.19(4.5L) 

Pot, Pan, and Utensil :;;o.58 GPSF :;;o.58 GPSF 

Single Tank Flight Type GPH :;; 2.975x + 55.00 GPH:;; 2.975x + 55.00 

MultiQle Tank Flight GPH:;; 4.96x+ 17.00 GPH s 4.96x + 17 .00 
Tvoe 

Note: GPSF = gallons per square foot of rack: GPH = gallons per hour; 
X = square feet of conveyor belt/minute (max conveyor speed sf/min as tested arid certified to 
NSF/ANSI Standard 3) . 

ITEM 24. CBSC Proposes to amend voluntary regulations in Division A5.3, Section AS.303 related 
to Indoor Water Use 

SECTION AS.303 
INDOOR WATER USE 

AS.303.4 Water conserving plumbing fixtures and fittings 
[New code section title added] 

AS.303.4.1 Nonwater supplied urinals. 
Nonwater subplied urinals are installed in accordance with the California Plumbing Code. 

Where approved, Hybrid urinals, as defined in Chapter 2, shall be considered waterless urinals. 

[Make changes accordingly to.Table AS.303.2.2. Water Use Baseline and table AS.303.2.3.1 Fixture Flow 
Rates for code section AS.303.4.1 /isted above to add fixture~ to the tables] 

ITEM 25. CBSC Proposes to amend voluntary regulations in Appendix AS, Division A5.4, Section 
A5.405 Material Sources · · 
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... 

DIVISION A5.4 
MATERIAL CONSERVATION AND RESOURCE EFFICIENCY 

SECTION A5.405 
MATERIAL SOURCES 

A5.405.4 Recycled content. Use materials, equivalent in performance to virgin materials with a total 
(combined) recycled content value (RCV) of: 

Tier 1 {BSCJ. Recycled content. The RCV shall not be less than 10 percent of the total material 
cost of the project. or use 2 products which meet the minimum recycled content levels in Table 
A5.405.4 for at least 75%, by cost. of all products in that category in the project. [See Table 
A5.405.4: Minimum Recycled Content Levels] . 

Required Total RCV (dollars)= Total Material Cost (dollars) x 10 percent (Equation A5.4-1) 

Tier 2 {BSCJ. The RCV shall not-be less than 15 percent of the total material cost of the project .. 
or use 3 products which meet the minimum recycled content levels in Table A5.405.4 for at least 
75%, by cost. of all products in that category in the project. [See Table A5.405.4: Minimum 
Recycled Content Levels] 

A5.405.4.1 Total material cost ••• 

A5A05.4.2 Determination of total recycled content value (RCV) ••• 

AS.405.4.3 Determination of recycled content value of materials (RCVM)· The recycled 
content value of each material (RCVM) is calculated by rnultiplying the cost of material, as defined 
by the recycled content. See Equations A5.4-6 and A5.4:-7. 

RCVM (dollars)= Material cost (dollars) x RCM (percent) (Equation A5.4-6) 

RCM (percent) = Postconsumer content percentage + (1 /2) Preconsumer content percentage 
(Equation A5.4-7) 

Notes: 
1. If the postconsumer and preconsumer recycled content is provided in pounds, 

Equation A5.4-7 may be used, but the final result (in pounds) must be multiplied 
by 100 to show RCM as a percentage. 

2. If the manufacturer does not separately identify the preconsumer and 
postconsumer recycled content of a material but reports it as a total single 
percentage, one half of the total amount shall be considered preconsumer arui · 
one half shall be considered postconsumeF recycled material. 

AS.405.4.4 Determination of recycled content val.ue of assemblies - (RCV A). Recycled 
content value of assemblies is calculated by multiplying the total cost of assembly py the total 
recycled content of the assembly (RCA), and shall be determined by Equation A5.4-8. 

RCVA (dollars)= Assembly cost (dollars) x Total RCA (percent) 
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If not provided by the manufacturer,.Total RCA (percent) is the sum (r) of the Proportional 
Recycled Content (PRCM) of each material in the assembly. RCA shall be determined by Equation . 
A5.4-9. . 

(Equation AS.4-9} 

PRCM of each material may be ,calculated by one of two methods using the following formulas: 

Method 1: Recycled content (Postconsumer and Preconsumer) of each material provided 
in percentages . 

PRCM (percent) = Weight of material. (percent) x RCM (percent) 
(Equation AS.4-10) 

Weight of material (percent)= [Weight of material (lbs)+ Weight of assembly 
(lbs)] x 100 · · (Equation AS.4-11} 

RCM (percent)= Postconsumer content percentage +·(1/2) Preconsumer content 
percentage (See Equation A5.4-7) 

Method 2: Recycled content (Postconsumer and Preconsumer) provided in pounds 

PRCM (percent) = [RCM (lbs) Weight of material (lbs)] x 100 (Equation 
AS.4-12} . 

RCM (lbs)= Postconsumer content (lbs)+ (1/2) Preconsumer content {lbs) 
(Equation A5.4-13) 

Note: If the manufacturer does not separately identify the preconsumer 
and postconsumer recycled content of a material but reports it as a total 
single percentage, one h.alf of the total amount shall be considered : 
preconsumer and one half shall be considered postconsumer recycled 
material. 

A5.405.4.5 Alternate method for concrete ••• 

Table AS.405.4 
MINIMUM RECYCLED CONTENT LEVELS 

MATERIAUPRODUCT MINIMUM TOTAL 

TYPE 

Insulation, fiberglass 

Insulation, cellulose 

Exterior Paint, latex 

Caq;!et, nylon 

Com12ost 

Mulch 

Acoustical ceiling ganels 
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10% 
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MINIMUM POST-
CONSUMER 

RECYCLED CONTENT 

30% 

75% 

50% 

10% 

80% 

80% 
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OivWall, gy12sum 4% 4% 

Aggregate base 
' 

80% 80% 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Referen~e: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 26. CBSC Proposes to amend voluntary regulations in Appendix AS, Division A5.4, Section 
AS.408 Construction Waste Reduction, Disposal, and Recycling 

SECTION A5.408 
CONSTRUCTION WASTE REDUCTION, DISPOSAL, AND RECYCLING 

AS.408.3.1 Enhanced construction wasie reduction -Tier 1. Divert to recycle or salvage at least 65% of 
nonhazardous construction and demolition waste generated at the site. Any mixed recyclables that are sent to 
mixed-waste recycling facilities shall include a qualified third 12artv verified facility average diversion rate. 
Verification of diversion rates shall meet minimum certification eligibility guidelines, acce12table to the local 
enforcing agency. 

A5.408.3.1.1 Enhanced construction waste reduction -Tier 2 fBSCI. Divert to recycle or salvage at least 
80% of nonhazardous construction and demolition waste generated at the site . 

. AS.408.3.1.2 Verification of compliance. A copy of the completed waste management report or 
documentation of certification of the waste management company utilized shall be provided. 

Exceptions: 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, com.mencing with Section 18901. 

ITEM 27. CBSC Proposes to amend voluntary regulations in Appendix AS, Division A5.5, Section 
AS.S04 Pollutant Control 

DIVISION A5.5 
ENVIRONMENTAL QUALITY 

SECTION A5.504 
POLLUTANT CONTROL 

A5.504.1 Indoor air quality (IAQ) during construction .... 

A5.504.1.1 Temporary ventilation ••. 

1., 

2. If the building is occupied during demolition or construction, meet or exceed the 
recommended Control Measures of the Sheet Metal and Air Conditioning National Contractors: 
National Association (SMACNA) IAQ Guidelines for Occl!pied Buildings under Construction, 
1995, Chapter 3. 
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3. The permanent HVAC system shall only be used during construction if necessary to condition 
the building •uithin the required temperature range for material and eqldipment installation. If 
the HVAC system is used during construction, use return air filters with a Minimum Efficiency 
Reporting Value (MERV) of B, based on ASH RAE 52.2 1999, or an average efficiency of 30 
percent based on ASH RAE 52.1 1992. Replace all filters immediately prior to occupancy. 

· 4. Dldring dust producing operations, protect supply and return HVAC sy5tem openings from 
00&-

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 28. CBSC Proposes to amend regulations in Appendix A5, Division A5.6, Section A5.601 
CALGreen TIER 1 AND TIER 2 

:~~ 

AS.601.2 CALGreen Tier 1 

DIVISION AS.6 
VOLUNTARY TIERS 

SECTION AS.601 
CALGreen .TIER 1 AND TIER 2 

AS.601.2.4 Voluntary measures for CALGreen Tier 1. In addition to the provisions of Sections 
A5.601.2.1 and A5.601.2.3 above, compliance with the following voluntary measures from Appendix 
A5 is required for Tier 1: 

2 
3. From Division A5.4, 

a. Comply with recycled content of 10 percent of materials based on estimated total cost...Qt 
use 2 products from Table A5.405.4 for at least 75% by cost in Section A5.405.4. 

b. Comply with the 65 -percent reduction in construction and demolition waste in Section 
A5.408.3.1. 

c. Comply with one elective measure selected from this division. 

AS.601.3 CALGreen Tier 2. 

AS.601.3.4 Voluntary measures for Tier 2. In addition to the provisions of Sections A5.601.3.1 and . 
A5.601.3.3 above, compliance.with the following voluntary measures from Appendix AfJ' and additional 
elective measures shown in Table A5.601.3.4 is required for Tier 2: 

3. From Division A5.4,2 

a. Comply with recycled content of 15 percent of materials based on estimated total cost....Q[ 
use 2 products from Table A5.405.4 for at least 75% by cost in Section A5.405.4.1. 

b. Comply with the BO-percent reduction in construction and demolition waste in Section 
AS.408.3.1. 

c. Comply with three elective measures selected from this division. 
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Notation: . 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 29. CBSC Proposes to amend Table AS.602 

SECTION AS.602 
~ 

NONRESIDENTIAL OCCUPANCIES APPLICATION CHECKLISTS 
[Update the application checklist based on the proposed code changes for publication) 

Notation: 
Authority- Health and Safety Code Sections 18930.5, 18934.5 and 18938 (b). 
Reference -Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 
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CHAPTER4 

RESIDENTIAL MANDATORY MEASURES 

DIVISION 4.2 - ENERGY EFFFICIENCY 

SECTION 4.201 

GENERAL 

4.201.1 Scope. For the purposes of mandatory energy eff~ciency standards .in this code, the California Energy 

Commission will continue to adopt mandatory standards. 

·Authority: Public Resources Code ~ections 2-5218, subd. {e), 25402, 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~~ections 18930.5 and 18941.5. 

Reference: Public Resources Code Sections 25402, subd. (a)-(c), 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ctions 18930.5 and 18941.5. · 

CHAPTER 4, RESIDENT/AL MANDATORY MEASURES 
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· APPENDIX A4 

RESIDENTIAL VOLUNTARY MEASURES 

DIVISION A4.2 - ENERGY EFFFICIENCY 

SECTION A4.201 

GENERAL 

A4.Z01.1 Scope. For the purposes of mandatory energy efficiency standards in this code, the California Energy 

Commission will continue to adopt mandatory standards. It is the intent of these voluntary standards 

provisions t~ encourage buildings local jurisdictions through codification to achieve exemplary performance 

. I in the area of buildi11g energy efficiency. =Local jurisdictions adopting these voluntarv provisions as mandatory 

local energy efficiency standards shall submit the required application and receive the required approval of 

the California Energy Commission in compliance with l"itl@ 21, Pai=!: 1Chapter 10. Section '1@=106 of the 

California Administrative Code, prior to enforcement. Once approval is granted by the Energy Commission, 

local jurisdictions shall file an ordinance expressly marking the local modification along with findings Slibmit 

t~@ir atrnlie:aforn and receive the required acceptance from the California Building Standards Commissions in 

compliance with Tit!@ 21, Pai=!: 11, Section 101.7 of this code. prior to enforcement. (Chapter 10. Section 106 

of the California Administrative Code is available at http:ljwww.energy.ca.gov/title24/2016standards/) 

Authority: Public Resources Code~ctions 25218, subd. (e), 25402, 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ections 18930.5 and 18941.5. 

Reference: Public Resources Code Sections 25402, subd. (a)-(c), 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~!fections 18930.5 and 18941.5. 
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SECTION A4.202 

DEFINITIONS 

ENERGY BUDGET. 

ENERGY DESIGN RATING. 

TIME DEPENDENT VALUATION (TDV) ENERGY. 

Authority: Public Resources Code .sftections 25218, subd. (e), 25402, 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ctions 18930.5 and 18941.5. 

Reference: Public Resources Code Sections 25402, subd. (a)-(c), 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and. 25943, and Health and Safety Code 3~ections 18930.5 and 18941.5. 

APPENDIX A4, RESIDENT/AL VOLUNTARY MEASURES 
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SECTION A4.Z03 

PERFORMANCE APPROACH FOR NEWLY CONSTRUCTED BUILDINGS 

A4.203.1 Energy Efficiency. Newiy constructed lo_w-rise residential buildings shall comply with Sections 

A4.203.1.1 and either A4.203.1.2.1, A4.203.1.2.2 or A4.203.1.2.3. 

Page5 

A4.203.1.1Tier11 Tier 21. and Zero Net Energy Design Tier 3 Prerequisites. Each of the following efficiency 

measures is required for all applicable components of the building project. 

A4.Z03.1.1.1 Energy Design Rating. An energy design rating for the Proposed Design Building shall be 

computed by Compliance Software certified by the Commission and this rating shall be included in the 

Certificate of Compliance documentation. 

A4.203.1.1.2 Quality Insulation Installation (Qll). The Qll pr<;>cedures specified ir. the Building Energy 

Efficiency Standards Reference Residential Appendix RA3.5 shall be completed . 

.o,4,2g3,1,1,3 bigl=lting. Comply 'Nith all applicable requirements of Title 24, Part 6 Section 150.0{k). In 
adeUtiori: 

1. All permanently installed interior lighting shall be high efficacy. Permanently installed interior 
lighting shall be controlled by vacancy sensors if installed in kitchens, bathrooms, utility rooms, 
and private garages at a minimum. Lighting installeel in closets that are 70 square feet or larger 
shall be controlled bv vacancy sensors or dimmers. 

~eeptions: 

1. Night lights ·.vhich comply with Title 24, Part 6 Section 150.0(k)lE. 

2. Lighting integral to exhaust fans which comply ·Nith Title 24, Part 6 Section 150.0(l<)lF. 

2. All permanently installed lighting in bathrooms shall be controlled by a vacano,• sensor. 

ES:ic:eeption: One high efficacy luminaire with total lamp \Vattage rated to consume no grc;:iter than 
26 watts of power. 

3. Every room greater than 70 square feet 'Nhich Eloes not have permanently installed lighting and 
has recq1tacles installed shall have at least one S'Nitched receptacle installed. 

42. For single family residences, all permanently installed outdoor lighting shall be high efficacv and 
ha•;e controls complying with Title 24, Part 6 Sections 150.0(k)9A~i and iii. 

3. For multi family residential buildings, all permanently installed outdoor lighting shall be high 
efficacy and have controls controlled from Within a d•Nelling unit shall have controls complying 

\Vith Title 24, Part 6 Sections 150.0(k)9!il.~/\i and iii. For m.ulti famil•t residential buildings, all 

APPENDIX A4, RESIDENTIAL VOLUNTARY MEASURES 
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permanentl•t installed outdoor lighting ·.vhich is not controlled from within a dv1mlling unit s!:lall 
have controls complying wit!:l Title 24, Part 6 Section 150.0(k)9Bii. 

4. All outdoor ligAting fur residential parking lots shall be high efficacv and con:iply 'Nith Title 24, Part 
6, Section 150.0(k)93D. 

A4.203.1.2 Performance Standard. Comply with one of the advanced efficiency levels indicated below. 

A4.203.1.2.1Tier1: Buildings complying with the first level of advanced energy efficiency shall have 

either an Energy Budget that is no greater than 85 percent of the Title 24, Part 6 Energy Budget for the 

Pts©f.HHi@d Standard Design Building, or !i~all Ai!IV@ an Energy Design Rating, widrntit 6!lHsidsisi~g ©~ site 

g1rn:@rati©A, is@ft@etiHg showing a 15% or greater reduction in t©tal @H@isgv M!i@!i tsBgMh1t@d by Titls 21, Paist 

6its Energy Budget component compared to the Standard Design Building. as calculated by Title 24. Part 6 

Compliance Software 6@tstifi@dapproved by the Energy Commission. 

A4.203.1.2,2 Tier 2: Buildings complying with the second level of advanced energy efficiency shall have 

either an Energy Budget that is no greater than 70 percent of the Title 24, Part 6 Energy Budget for the 

Proposed Standard Design Building, or !iAall Rav@ an Energy Design Rating, witA©Mt 6©Hsid@isi~g !lA sits 

g1rn@isati©A, is@fl@6ting showing a 30% or greater reduction in t©tal @H@M't M!iB!i rngMlat!!d ~w Titls 2'1. Paist 
6its·Energy Budget component compared to the Standard Design Building, as calculated by Title 24. Part 6 

Compliance Software 6Btstifi@dapproved by the Energy Commission. 

A4.203.1.2.3 £Zero Net Energy Design) Tier: Eho1ildings iuil~H~lvi~g witA t~e tAitsd l@v@I ©f a€l•n1All@d @A@ffil/ 

efffai@H6\' (Ti@r 2) ~Buildings complying with this elective designation shall have !iAall 6!lm~lv witk ~ 

t~@ foll@wiAg r@1.rnirn1iH11~ts: 

1. "f~e bwi1€liAg s~all be s~©wAon-site renewable energy generation sufficient to Jag in ll@liJH~lia~ll@ wit~ 

S@eti@n .0.1.;rn;u.2.2 (Ti@r 2 ts@€JMir@m@Atsl. 

it 4he btJildi~g g~ell ha·1eachieve an Energy Design Rating of zero (0) @r hrns as calculated by Title 24. 

Part 6 Compliance Software !l@tstifiedapproved by the Energy Commission. and: · 
1. Single family~buildings in Climate Zones 6 and 7. and low-rise multifamily buildings in Climate 

Zone 3. 5.6. and 7 shall comply with Section A4.203.1.2.1 (Tier 1): and 
2. Single family Buildings in Climate Zones 1 through 5 and 8 through 16 and low-rise multifamily 

building fn -Climate Zones 1. 2. 4. and 8 through 16 shall comply with Section A4.203.1.2.2 (Tier 2). 

Note: For Energy Budget calculations high-rise residential and hotel/motel buildings are considered 

no"nresidential buildings. 

·Authority: Public Resources Code ,S.sections 25218, subd. (e), 25402, 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~~ection~ 18930.5 and 18941.5. 

APPENDIX A4, RESIDENT/Al VOLUNTARY MEASURES. 
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Reference: Public Resources Code Sections 25402, subd. (a)-(c), 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ctions 18930.5 and 18941.5. 

·, 
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SECTION A4.204 

PERFORMANCE APPROACH ·FOR ADDITIONS AND AlTl!RJ\TIONS 

A4.204.1 Energy Efficiency. Additions aREl alterations to low-rise residential buildings shall comply with 

Section~ A4.204.1.! or A4.204.1.2 . 

. A4.204.1,1 Tier 1 aRd Tier 2 Prerequisites. Each of the following efficiency measures is required if applicable 
to the addition or alteration building project: 

,o.4,2g4,1,1.1 bighting. Comply with all applicable requirements of Title 24, Part 6 Section 150.0(k). In 

addition: 

1. All nei.vly installed, permanently installed interior lighting shall be high efficaC't' and shall be 
controlled by vacancv sensors if installed in a kitchen. bathroom. utilitv room. or arivate garage. 
Lighting installed in closets.that are 70 square feet or lafger shall be controlled bv vacancv sensors 
or dimmers. 

~ceptieRSi 

1. Night lights complying with Title 24, Part 6 Section 150.0(k)lt. 

2. Lighting. integral to exhaust fans complying v«ith Title 24, Part 6 Section 150.0(k)l~. 

2. All newly installed, permanently installed lighting in bathrooms shall be controlled by a vacancy 

sensor. 

ISKEeptieR: One high efficacy lurninaire with total lamp 'Nattage rated to consume no greater than. 

26 ·.vatts of power. 

3. Every nev,r room greater than 70 square feet whicf:1 does not l'lave newl•t installed, permanently 
installed lighting and has ne'Nly installed receptacles shall have at least one switched receptacle 

installed. 

4]:. For single family residences, all newly installed, permanently installed outdoor lighting shall!!£. 
high efficacy and have controls complying with Title 24, Part 6 Sections 150.0(k)9/\i and iii. 

b_For multi family residential buildings, all newly installed, permanently installed outdoor lighting 
shall be high efficacv and have controls controlled from 'Nithin a dwelling unit shall have controls 
complying \Vith Title 24, P~rt 6 Sections 1SO.O(k}9Ai and iii. For multi family residential bl:lildings, 
all newly installed, permanently installed outdoor lighting 'Nhich is not controlled from within a 
dwelling unit shali have controls complying with Title 24, Part 6 Section 1SO.O(k}9Bii. 

4. All newlv installed, permanentlv installed outeoor lighting for residential parking lots shall be high 
efficacv and complv with Title 24, Part 6, Section 1SO.O(k)9D. 
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4849 



Energy Provisions of the Califon... Jreen Building Standards Code Page9 

A4.20.4.1.2 Performa1u:e Stancfare. Comply with oRe of the ael'.•aRceEI efficiency levels inelicated iR Section 

A4.204.1.2.1 orSectioR M.204.1.2.2. 

belo'N. 

A4.2Q4,1.2 

A4.204.1.1 Tier 1: Buildings complying with the first level of advanced energy efficiency shall have an 

Energy Budget that is no greater than indicated below, depending on the number of mechanical systems 

added or modified. Space heating systems, space cooling systems and water heating systems are each 

separate mechanical systems for the purpose of complying with this requirement. If the addition ef 

alteration changes only the envelope with no change to any mechanical system, then no additior.al 

performance requirements above Title 24, Part 6 are required. 

1. For one and only one mechanical system: No greater than 95 percent of the Title 24, Part 6 

Energy Budget for the Proposed Standard Design Building as calculated by Compliance 

Software certified by the Energy Commission. 

2. · For two· or more mechanical systems: Na· greater than 90 percent of the Title 24, Part 6 . . 

Energy Budget for the Proposed Standard Design Building as calculated by Compliance 

Software certified by the Energy Commission. 

A4.204.1=.2 Tier 2: Buildings complying with the second level of advanced energy efficiency shall have an 

Energy Budget that is no greater than indicated below, depending on the numf?er of mechanical systems 

added or modified. Space heating systems, space cooling systems and water heating systems are each 

separate mechanical systems for the purpose of complying with this requirement. If the addition-Gf 

alteration changes only the envelope with no change to any mechanical system, then no additional 

performance requirements above Title 24, Part 6 are required. . . 

1. For one and only one mechanical system: No greater than 90 percent of the Title 24, Part 6 

. Energy Budget for the Proposed Standard Design Building as calculated by Compliance 

Software certified by the Energy Commission. 

2. For two or more mechanical systems: No greater than 85 percent of the Title 24, Part 6 

Energy Budget for the Proposed Standard Design Building as calculated by Compliance 

Software certified by the Energy Commission. 

Note: For Energy Budget calculations high-rise residential and hotel/motel buildings are considered 

nonresidential buildings. 

Authority: Public Resowces Code ~ections 25218, subd. {e), 25402, 25402.1, 25402.4, 25402.5; 25402.5.4, 

. 25402.8, 25910, and 25943, and Health and Safety Code ~ections 18930.5 and 18941.5. 
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Reference: Public Resources Code Sections 25402, subd. (a)-(c), 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health arid Safety Code ~ctions.18930.5 and 18941.5. 
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APPENDIXA4 

RESIDENTIAL VOLUNTARY MEASURES 

DIVISION A4.6 - TIER 1 AND TIER 2 

SECTION A4.601 

GENERAL 

A4.601.4.2 Prerequisite and elective measures for Tier 1. 

2. From Division A4.2, Energy Efficiency. 

2.1 For newly constructed low-rise residential buildings, comply with the energy efficiency 

requirements in Sections A4.203.1.1 and Section A4.203.1.2.1. 

2.2 For additions and alterations to low-rise residential buildings, comply with the energy . 

efficiency requirements in Section A4.204.1.1 and Section /\4.204.1.2.1.,!, 

A4.601.S.2.Prerequisite and elective measures for Tier 2. 

2. From Division A4.2, Energy Efficiency. 

2.1 For newly constructed low-rise residential buildings, comply with the energy efficiency 

requirements in Section~ A4.203.1.1 and SectionA4.203.1:22. 

2.2 For additions and alterations to low-rise residential buildings, comply with the energy 

efficiency requirements in Section A4.204.l.-±6. and Section A4.204.1.2.2. 

A.4.6Q1,6.2 Prerea1:1isite aRd ele6th•e n:ieasYres fer Tier 3, 

2. From Division A4.2, Energy Efficiencv. 

For newly constructed lov1 rise residential buildings, complv with the energy efficiency reat:Jirements in 

Section /\4.203.1.1 and Section A4.203.1.2.3. 
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Authority: Public Reso~rces Code ~ctions 25218, subd. (e), 25402, 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ections 18930.5 and 18941.5. 

Reference: Public Resources Code Sections 25402, subd. (a)-(c), 25402.1, 25402.4, 25402.5, 25402.5.4! 

25402.8, 25910, and 25943, and Health and Safety Code ~S,ections 18930.5 and 18941.5. 
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APPENDIXA4 

RESIDENTIAL VOLUNTARY MEASURES 

DIVISION A4.6-TIER 1 AND TIER 2 

SECTION A4.602 

RESIDENTIAL OCCUPANCIES APPLICATION CHECKLIST 

FEATURE OR MEASURE 

ENERGY EFFICIENCY 

4.201.1 Building meets or exceeds the 

.requirements of the California Building 
Energy Efficiency Standards.3 

A4.203.1.1.1An Energy Design Rating for the 

Proposed Design Building is included in the 

Certificate of Compliance documentation. 

A4.203.1.1.2 Qll procedures specified in the 

Building Energy Efficiency Standards 

Reference Residential Appendix RA3.5 are 

completed. 

LEVELS 

ELECTIVE MEASURES ADOPTED AS 
MANDATORY1 

Mandatory Tier 1 Tier2 

181 . 
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VERIFICATIONS 

ENFORCING AGENCY TO SPECIFY 

VERIFICATION METHOD 

Enforcing Installer or Third 

Agency Designer party 

D D D 

All All All 

D D D 

D D D 

D p D 



Energy Provisions of the Ca/ifornra Green Building Standards Code 

LEVELS 

ELECTIVE MEASURES ADOPTED AS 
MANDATORY1 

Mandatory Tierl 

FEATURE OR MEASURE 

A4.a.oa.;1,,;r,,a All 13eFFRaReRtl1• iRstalleel 

lighting is Righ efficao,• a Rel has reei1,1ireel @i! 

eeRtFels. 

A4.203.1.2.1 JTier m 

The Energy Budget is no greater than 85 ~2 

percent of the Title 24, .Part 6 Energy Budget 

for the PFepeseaStandard Design Building. 

A4.203.1.2.2fTier12 

The Energy Budget is no greater than 70 

percent of the Title 24, Part 6 Energy Budget 

for the PFe13eseaStandard Design Building. 

A4.203.1.2.3 l+ieF lllli Zero Net Ener~ 

Design ±ief;.{electivel: 

Shall comply with all of the following: 

1. Section M.203.1.1 (ernreg!.lisitel 

and 

2. Section M.203.1.2.}, 

• fQ[ sia{;:le furn!!~ !:u.1ildia1:s In 
Climate Zones 6 aad z, and 

[Qw-dse rnultifarnil~ bui!dia~ in 
Climate Zones 3, 5. 6, and Z 

,2[,Section M.203.1.2·~ 

• fQ[ sio~le fa mil~ !:l!.lildin1:s in 

Climate ZQnes 1-5 and !3-16, 
and fQlll-rise ID!.lltifamil~ 

buildin~ in Climate ZQaes l. 2, 
4. and 8-16 

3. Ener~ Design Rating of zero {O} or 

less 

APPENDIX A4, RESIDENTIAL VOLUNTARY MEASURES 
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TierZ 

@i! 

~z 
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VERIFICATIONS 

ENFORCING AGENCY TO SPECIFY 
VERIFICATION METHOD · 

Enforcing Installer or Third 
Agency Designer party 

D D D 

All All All 

g g g 

D D D 

D D D 

D D D 
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FEATURE OR MEASURE 

J!.4,2g4,1,1.1 All ne"'a'ly installed, permanent1•;1 

installed llgl'lting is Rigl'l efficacy and.Ras 

reqwired controls. 

M.204.1.~1 Tier U: 

If only'Nhen one and only one mechanical 

system is added or modified, the Energy 

Budget is no greater than 95 percent of the 

Title 24, Part 6 Energy Budget for the 

ProposedStandard Design Building. 

If tWl'len tiwo or more mechanical systems 

are added or modified, the Energy Budget is 

no greater than 90 percent of the Title 24, 

Part 6 Energy Budget for the Proposed 

Standard Design Building. 

lf.oWl'len one and nly one mechanical 

system is added or modified, the Energy 

Budget is no greaterthan 90 percent of the 

Title 24, Part 6 Energy Budget for the 

PreposedStandard Design Building. 

If Wl'len tTI;wo or more mechanical systems 

are added or modified, the Energy Budget is 

no greater than 85 percent of the Title 24, 

Part 6 Energy Budget for the Propesed 

Standard Design Building. 

LEVELS 

ELECTIVE MEASURES ADOPTED AS 
MANDATORY1 

Mandatory Tier 1 Tier Z 
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VERIFICATIONS 

ENFORCING AGENCY TO SPECrFY · 
VERIFICATION METHOD 

Enforcing 

Agency 

D 

All 

g 

D 

D 

Installer or 

Designer 

D 

All 

g 

D 

D 

Third 
party 

D 

All 

g 

D 

D 

1. Green building measures in this table may be mandatory if adopted by a city, county, or city and county as. specified in Section 

101.7. 

2. Required prerequisite for this Tier. 

3. These measures are currently required elsewhere in statute or in regulation. 
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Authority: Public Resources Code ~ections 25218, subd. (e), 25402, 25402.1, 25402.4, 25402.S, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ections 18930.5 and 18941.5. 

Reference: Public Resources Code Sections 25402, subd. (a)-(c), 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ,S,!iections 18930.5 and 18941.5. 

APPENDIX A4, RESIDENTIAL VOLUNTARY MEASURES 
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· APPENDIX AS 

NONRESIDENTIAL VOLUNTARY MEASURES 

DIVISION AS.2 ENERGY EFFFICIENCY 

SECTION AS.201 

GENERAL 

AS.201.1 Scope. For the purposes of mandatory energy efficiency standards in this code, the California Energy 

Commission will continue to adopt mandatory standards. It is the intent of these voluntary standards 

provisions to encourage buildingslocal jurisdictions through codification to. achieve exemplary performance in 

the area of building energy efficiency. Local jurisdictions adopting these voluntary provisions as mandatory 

local energy efficiency standards shall submit the required application and receive the required approval of 

the California Energy Commission in compliance with Title 21. Pa Ft 1Chapter 10, Section .W..106 of the 

California Administrative Code, prior to enforcement. Once approval is granted by the Energy Commission, 

local jurisdictions shall file an ordinance expressly marking the local modifications along with findings and 

receive the required acceptanceapproved from the California Building Standards 13©mmissh.ms<;ommission in 

compliance with Title 21. PaFt H. Section.101.7 of this code, prior to enforcement. (Chapter 10. Section 106 

of the California Administrative Code is available at http://www.energy.ca.gov/title24/2016standards/l 

Authority: Public Resources Code ~ctions 25218, subd. (e), 25402, 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~~ections 18930.5 and 18941.5. 

Reference: Public Resources Code Sections 25402, subd. (a)-{c;:), 25402.1, 25402.4, 25402.5, 2540i.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ections 18930.5 and 18941.5. 

APPENDIX AS, NONRESIDENTIAL VOLUNTARY MEASURES 
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SECTION AS.202 

DEFINITIONS 

ENERGY BUDGET 

GEOTHERMAL 

PROCESS 

SOLAR ACCESS 

TIME DEPENDENT VALUATION (TDV) 
.i:· 

Authority: Public Resources Code ~ections 25218, subd. (e), 25402, 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~sections 18930.5 and 18941.5. 

Reference: Public Resources.Code Sections 25402, subd. (a)-(c), 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ections 18930.5 and 18941.5. 

SECTION AS.203· 

PERFORMANCE APPROACH 

AS.203.1 Energy Efficiency. Nonresidential, high-rise residential and hotel/motel buildings that include 

lighting and/or mechanical systems shall comply with Sections A5.203.1.1 and either AS.203.1.2.1 or 

AS.203.1.2.2. Newly constructed buildings as well asand additions and alterations are included in the scope of 

these sections. Buildings permitted without lighting or mechanical systems shall comply with Section 

A5.203.1.1 but are not required to comply with Sections A5.203.1.1.2 or A5.203.1.2. 

AS.203.1.1 Tier 1 and Tier 2 Prerequisites. Each of the following efficiency measures is required for all 

applicable components of the building project: 

AS.203.1.1.1 Outdoor Lighting. Newly installed outdoor lighting power shall be no greater than 90 

percent of the Title 24, Part e calculated.value ofaAllowed eQutdoor~!Jghting~fower. The Allowed 

Outdoor Lighting Power calculation is specified in Title 24, Part 6, Section 140.7 "Requirements For 

Outdoor Lighting.",. 

APPENDIX AS, NONRESIDENTIAL VOL:UNTARY MEASURES 
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AS.203.1.1.2 S~rvice Water Heating in Restaurants. Newly constructed restaurants 8,000 square feet or 

greater and with service water heaters rated 75,000 Btu/h or greater shall install a solar water-heating 

system with a minimum solar savings fraction of 0.15. 

Exceptions: . 

1. . Buildings with a natural gas service water heater with a minimum of 95 percent thermal 

efficiency. 

2. Buildings where greater than 75 percent of the total roof area has annual solar access that is 

less than 70 percent. Solar access is the ratio of solar insolation including shade to the solar 

insolation without shade. Shading from obstructions located on the roof or any other part of 

the building shall not be included in the determination of annual solar access . 

.o,9,2g3,1,1.a FuRetieRal AFeas wheFe CeFRpliaRee with ResiEleRtial bighth:ig StaRElarEls is FequiFeEI. For 

nev:ly constructed high rise residential dwelling units and hotel and motel guest rooms, indoor lighting 

shall comply 'Ji:ith the applicable requirements in Appendix A4· Residential Voluntary Measures, Division 

l\4 .2 Energy EffidenC\', Section" M .203.1.1.3. For additions and alterations to hig~ rise residential 

dv:elling units and hotel and mote! guest rooms, indoor lighting shall comply with the applicable 

requirements in Appendix A4 Residential Voluntary Measures, bi'lision /\4.2 Energy Efficiency, Section 

A4 .204 .1.1.1. 

AS.203.1.2 Performance Standard .. Comply with one of the advanced efficiency levels indicated below. 

AS.203.1.2.1Tier1: Buildings complying with the first level of advanced energy efficiency shall have an 

Energy Budget that is no greater than indicated below, depending on the type of energy systems included 

in the building project. If the newly constructed building..QI:; addition or alteration does not include indoor 

lighting or mechanical systems, then no additional performance requirements above Title 24, Part 6 are· 

required. 

1. For building projects that include indoor lighting or mechanical systems, but not both: No 

greater than 95 percent of the Title 24, Part 6 Energy Budget for the Standard Pr@HaB9 Design 

Building as calculated by Compliance Software certified by the Energy Commission. 

2. For building projects that include indoor lighting and mechanical systems: No greaterthan 90 

percerit of the Title ·24, Part 6 Energy Budget for the Standard Pr@Hse9 Design Building as 

calculated by Co'!1pliance Software certified by the Energy Commission. 

APPENDIX A5, NONRESIDENTIAL VOLUNTARY MEASURES 

4860 



Proposed Energy Provisions of tt1r:: California Green Building Standards Coa1:. Page20 

AS.203.1.2.2 Tier 2: Buildings complying with the second level of advanced energy efficiency shall have an 

Energy Budget that is no greater than indicated below, depending on the type of energy systems included 

in the building project. If the newly constructed building..Q.[; addition or alteration does not include indoor 

lighting or mechanical systems, then no· additional performance requirements above Title 24, Part 6 are 

required. 

1. For building projects that include indoor lighting or mechanical systems, but not both: No 

greater than 90 p~rcent of the Title 24, Part 6 Energy Budget for- the Standard Pnrnlilslild Design 

Building as calculated by Compliance Software certified by the E·nergy Commission. 

2. For building projects that include indoor lighting and mechanical systems: No greater than 85 

percent of the Title 24, Part 6 Energy Budget for the Standard Pi;1rn1m1d Design Building as 

calculated by Compliance Software certified by the Energy Commission. 

Note: For Energy Budget calculations, high-rise residential and hotel/motel buildings are 

considered nonresidential buildings. 

Authority: Public Resources Code ~ections 25218, subd. (e), 25402, 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ctions 18930.5 and 18941.5. 

Reference: Public Resources Code Sections 25402, subd. (a)-(c), 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Saf~ty Code ::;~ections 18930.5 and 18941.5. 
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APPENDIX AS 

NONRESIDENTIAL VOLUNTARY MEASURES 

DIVISION AS.6 -VOLUNTARY TIERS 

SECTION AS.601 

CALGREEN TIER 1 AND TIER 2 

AS.601.2.2 Energy Performance. For the purposes of mandatory energy efficiency standards in this code, the · 

California Energy Commission will continue to adopt mandatory standards. 

AS.601.2.3Tier1. Comply with the energy efficiency requirements in Section AS.203.1.1 and Section 

A5.203.1.2.1. 

AS.601.3.2 Energy Performance. For the purposes of mandatory energy efficiency standards in this code, the 

California Energy· Commission will continue to adopt mandatory. standards. 

AS.601.3.3 Tier 2. Comply with the energy efficiency requirements in Section AS.203.1.1 and Section 

A5.203.1.2.2. 

Authority: Public Resources Code ~ections 25218, subd. (e), 25402, 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ections 18930.5 and 18941.5. 

Reference: Public Resources Code Sections 25402, subd. (a)-(c), 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ctions 18930.5 and 18941.5. 

APPENDIX A5, NONRESIDENTIAL VOLUNTARY MEASURES 
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APPENDIX AS 

NONRESIDENTIAL VOLUNTARY MEASURES 

DIVISION AS.6-VOLUNTARY TIERS 

SECTION AS.602 

NONRESIDENTIAL OCCUPANCIES APPLICATION CHECKLIST 

.. 
APPLICATlON CHECKLIST FOR BSC 

Energy Efficiency 

Performance Requirements for Newill Constructed Buildings and 

Additions 

AS.201.1 Scope. Building meets or exceeds the requirements of the 

California Building Energy Efficiency Standards:~ 

AS.203.1 Energy efficiency. Nonresidential, high-rise residential and 

hotel/motel buildings that include lighting and/or mechanical systems 

shall ·comply with Sectioni AS.203.1.1 and either AS.203.1.2.1 or 

AS.203.1.2.2. Newly constructed buildings and additions are included 

in the scope of these sections. Buildings permitted without lighting or 

mechanical systems shall comply with Section AS.203.1.1 but are not 

required to comply with Sections AS.203.1.1.2 or AS.203.1.2. 

AS.203.1.1.1 Outdoor Lighting. Newly installed outdoor lighting power 

is no greater than 90 percent of the Title 24, Part 6 calculated value of 

allowed outdoor lighting power. 

AS.203.1.1.2 Service Water Heating in Restaurants. Newly 

constructed restaurants 8,000 square feet or greater and with service 

water heaters rated 75,000 Btu/h or greater installed a solar water-

heating system with a minimum solar savings fraction of 0.15 or meet 

one of the exceptions. 

APPENDIX A5, NONRESIDENTIAL VOLUNTARY MEASURES 
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VOLUNTARY1 

APPLICATION CHECKLIST FOR.SSC MANDATORY 
CALGreen CAL~reen 

Tier 1 Tier2 

,o,i;,;gi;)3,;1,,;1,,3 F1n161;ieRal Jl,Feas 11.•heFe GempliaRee with AesieleRtial 

bigktiRg StaRdaFels is FBEfYiFeel, FeF Rew!•; eeAstF1:1cteel J:iigh Fise 

FesieleRtial elwelliRg 1:1Rits aRel hetel aRel mete! g1:1est Feems, iReleeF 

ligi=ltiAg eem131i.es witi=l t!:ie applieal31e Feei1:1ireffieAts iR. ,a,ppeRelilE ,ll,4 

ResieleRtial ¥el1:1Rta13i1 Meas1:1Fes, Qi.,•isieR M.2 i;;Rergy E#ieieRe•1•, @;! @;! 
SeetieR M.2Q3.±.±.3. FeF aelelitieRs a Rel alteratieRs ta higl=l Fise 

FesieleRtial elwelliRg !!Ri=Es aRel l=letel aRel mete! g1:1est Fee ms, iReleeF 

ligJ:itiAg cemplies with tl=le applieable Feei1:1iFeffieRts iR A13peReli~E A4 

Resiele~ial \lel11AtaPf Meas1:1Fes, QMsieR A4.2 EAergy EffisieRcy, 

SectieA ,0,4 .2Q4 .±.±.±. 

g 

AS.203.1.2.1 Tier 1. 

For building projects that include indoor lighting or mechanical 

systems, but not both, the Energy Budget is no greater than 95 

percent of the Title 24, Part 6 Energy Budget for the Standard 
~2 

Prn!limu!Design Building. 

For building projects that ili(:lude indoor lighting and mechanical 

systems, the Energy Budget is no greater than 90 percent of the Title 

24, Part 6 Energy Budget the Staodard P~!i!!l!U!l!~Design Building. 

AS.203.1.2.2 Tier 2. 

For building projects that include indoor lighting or mechanical 

systems, but not both, the Enerfil'. Budget is no greater than 90 

percent of the Title 24, Part 6 Energy Budget for the Staodard 
~2 

Prn1rnse~ Design Building. 

For building projects that include indoor lighting and mechanical 

systems, the Energy Budget is no greater than 85 percent of the Title 

24, Part 6 Energy Budget for the S!:and;m:! @~!i!!!!l!~!!.!~Design Building. 

1. Green building measures in this table may be mandatory if adopted by a city, county, or city and county as specified in 

Section 101.7. 

2. Required prerequisite for this Tier. 

3. These measures are currently required elsewhere in statute or in regulation. 
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Authority: Public Resources Code ~ections 25218," subd. (e), 25402, 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ections 18930.5 and 18941.5. 

Reference: Public Resources Code Sections 25402, subd. (a}-(c), 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25~43, and Health and Safety Code ~~ections 18930.5 and 18941.5. 
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STATE OF CALIFORNIA 
CALIFORNIA BUILDING STANDARDS COMMISSION 

FINAL EXPRESS TERMS 
FOR 

PROPOSED BUILDING STANDARDS 
OF THE 

DIVISION OF THE STATE ARCHITECT-STRUCTU~ SAFETY (DSA-SS) 

REGARDING THE CALIFORNIA GREEN BUILDING STANDARDS CODE (CALGreen) 
CALIFORNIA CODE OF REGULATIONS (CCR}, TITLE 24, PART11 

(DSA-SS 07/15) 

LEGEND FOR EXPRESS TERMS 
1. Existing California amendments or code language being modified are in italics when they appear in 

the model code text: All such language appears in italics, modified language is underlined. 
2. New California amendments: All such language appears underlined and in italics. 
3. Re ealed text: All such Ian ua e a ears in strikeout. 

INITIAL EXPRESS TERMS 

The Division of the State Architect (DSA) proposes to amend the 2013 edition of the California Green 
Building Standards Code (CGBSC) for the 2013 Triennial Code Cycle. Amended text is as follows: 

ITEM NUMBERS LISTED BELOW~ 

ITEM 1. DSA proposes to amend Chapter 1, Section 105.1. 

· CHAPTER 1 
ADMINISTRATION 

SECTION 105 
DIVISl.ON OF TH~ STATE ARCHITECT 

105.1.1 Application - Public elementary and secondary schools and community colleges. New 
· building construction, and additions and related site work on a new or existing site. 

Note: The Application of Standards outlined in Title 24, Part 6 supersedes the above application as it 
applies to the California Energv Code. · 

ITEM 2. DSA proposes to amend Chapter 2, Section 202. 

Final Express Terms 
DSASS 07115 - Part 11 
2015 Triennial Code Adoption Cycle 
Division of the State Architect 

CHAPTER2 
DEFINITIONS 

SECTION202 
DEFINITIONS 

1 OF5 
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CALIFORNIA BUILDING STANDARDS COMMISSION 

Hybrid Urinal. A urinal that conveys waste into the drainage system without the use of water for flushing; 
and automatically performs a drain-cleansing action after a predetermined amount of time. 
[Note: As defined in IAPMO JGC 311-2014] 

METERING FAUCET. A self-closing faucet that dispenses a specific volume of water for each actuation 
cycle. The volume or cycle duration can be fixed or adjustable. · · 
[Note: As defined in California Plumbing Code (CPC) Appendix L Section L 201. 6] 

ORGANIC WASTE. Food waste. green waste, landscape and pruning waste. nonhazardous wood waste, 
and food-soiled paper waste that is mixed ·in with food waste. 
[Note: As defined by Public Resources Code (PRC) Section 42649.B(c)] 

OVE. Optimal Value Engineering, another term for advanced wood framing techniques .••• 

POSTCONSUMER CONTENT. Waste material generated by consumers after it is used and which would 
otherwise be discarded. · 

PRECONSUMER (or POSTINDUSTRIAL). Material diverted from the waste stream during one 
manufacturing process, including scraps, damaged goods, and excess production, that is used in another 
manufacturing process. 

RECYCLED CONTENT. Refer to International Organization of Standards for Standardization ISO 14021-
Environmental labels and declarations - Self-declared environmental claims (Type II environmental 
labeling). 

RECYCLED CONTENT VALUE (RCV). Material cost multiplied by postconsumer content plus % the 
preconsumer content, or RCV = $ X (post<?onsumer content+ Y:! preconsumer content). 

UNIVERSAL WASTE. The wastes listed below are subject to regulation pursuant to Chapter 23 of Thie 
22, California Code of Regulations. and shall be known as "universal wastes." 

(1) Batteries. as described in Title 22 CCR. Section 66273.2. Subsection (a); 
(2) Electronic devices. as described in Title 22 CCR. Section 66273.3. Subsection (a); 
(3) Mercurv-containing equipment. as described in Title 22 CCR. Section 66273.4. Subsection (a}; 
(4) Lamps. as described in Title 22 CCR. Section 66273.5. Subsection (a); 
(5) Cathode ray tubes. as described in Title 22 CCR. Section 66273.6, Subsection (a); 
{6) Cathode ray tube glass. as described in Title 22 CCR, Section 66273. 7. Subsection (a): and 
(7) Aerosol cans. as specified in Health and Safety Code. Section 25201.16. 
[Note: As defined by Title 22, CCR§ 66261.9 

ITEM 3. DSA proposes to repeal Chapter 3, Section 303. 

Final Express Terins 
DSASS 07/15-Part 11 
2015 Triennial Code Adoption Cycle 
Division of the State Architect 
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. SECTION 303 
PHASED PROJECTS 

303.1 Phased projects. For shell buildings and others constF1:Jcted for f.uture tenant improvements, only 
those code measures relevant to the building components and systems considered to be new construction 
(or newly constrncted) shall apply. 

303.1.1 Tenant improvements. The 13rovisions of this code shall apply only to the initial tenant . 
improvements to a project. 

ITEM 4. DSA proposes to amend mandatory regulations in Chapter 5, Division 5.1, Section 5.106. 

5.106.8 Light pollution reduction. [N] Outdoor lighting systems shall be designed and installed to 
comply with the following: 

1. The minimum requirements in the California Energy Code for Lighting Zones .:t-Q4 as defined in 
Chapter 1 O of the California Administrative Code; and 

2. Backlight, Uptight and Glare (BUG) ratings as defined in IES TM-15-11; and 
3. Allowable BUG ratin·gs not exceeding "those shown in Table 5.106.8, or 

Comply with a local ordinance lawfully enacted pursuant to Section 101. 7, whichever is more stringent 

Exceptions: [N] 

1. Luminaires that qualify as exceptions in Section 140. 7 of the California Energy Code. 

2. Emergency lighting. 

3. Building facade meeting the requirements in Table 140.7-B of the California Enerav Code, 
Part6. 

4. Custom lighting features as allowed by the. local enforcind agency. as permitted by Section 
101.8 Alternate materials. designs and methods of construction. 

ITEM 5. DSA proposes to amend mandatory regulations in Chapter 5, Division 5.3, Section 5.302. 

DIVISION 5.3 
WATER EFFICIENCY AND CONSERVATION 

SECTION 5.302 
DEFJNITIONS 

5.302.1 Definitions. The following terins are defined in Chapter 2. 

METERING FAUCET 

Final Express Terms 
DSASS 07/15- Part 11 
2015 Triennial Code Adoption Cycle 
Division of the State Architect 
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ITEM S. DSA proposes to amend mandatory regulations in Chapter 5, Division 5.3, Section 5.303. 

SECTION 5.303 
INDOOR WATER USE 

5.303.1 Meters. Separate submeters or metering devices shall be installed for the uses described in 
Sections 5:.303.1.1 and 5:.303.1.2. · · 

5.303.6 Standards for plumbing fixtures and fittings. Plumbing fixtures and fittings shall be installed in 
accordance with the California Plumbing Code, and shall meet the applicable standards referenced in · 
Table 140).11701.1 of the California Plumbing Code and in Chapter6 of this code. 

ITEM 6.1 DSA proposes to amend mandatory regulations in Chapter 5, Division 5.3, Section 
5.303.3.4.5. 

5.303.3.4.5 Metering faucets for wash fountains. Metering faucets for wash fountains shall have a 
maximum flow rate of no more than 0.20 gallons per minutecycle/20 [rim space (inches) at 60 psi. 

ITEM 7. DSA proposes to amend mandatory regulations in Chapter 5, Division 5.4, Section 5.402. 

. DIVISION 5.4 
MATERIAL CONSERVATION AND RESOURCE EFFICIENCY 

SECTION 5.402 
DEFINITIONS 

5.402.1 Definitions. The following terms are defined in Chapter 2. 

ORGANIC WASTE 

ITEM 8. DSA proposes to amend mandatory regulations in Chapter 5, Division 5.4, Section 5.408. 

SECTION 5.408 
CONSTRUCTION WASTE REDUCTION, DISPOSAL AND RECYCLING 

5.408.1 Construction waste management. Recycle and/or salvage for reuse a minimum of .w-% 65% of 
the non-hazardous construction and demolition waste in accordance with Section 5.408.1.1, 5.408.1.2 or 
5.408.1.3; or meet a local construction and demolition waste management ordinance, whichever is more 
stringent. 

5.408~1.1 Construction waste management plari ••• 

Final Express Terms 
DSASS 07/15-Part 11 
2015 Triennial Code Adoption Cycle 
Division of the State Architect 
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5.408.1.2 Waste management c~mpany ••• 
I 

5.408.1.3 Waste stream reduction alternative~ The combined weight of new construction 
disposal that does not exceed two pounds per square foot of building area may be deemed to 
meet the SQ 65 percent minimum requirement as approved by the enforcing agency. 

5.408.1.4 Documentation ••• 

ITEM 9. DSA proposes to amend mandatory regulations in Chapter 5, Division 5.4, Section 5.410. 

SECTION 5.410 
BUILDING MAINTENANCE AND OPERATION 

5.410.1 Recycling by occupants. Provide readily accessible areas that serve the entire building and are 
identified for the depositing, storage and collection of non-hazardous materials for recycling, including (at 

:ta minimum) paper, corrugated cardboard, glass, plastics, organic waste and metals or meet a lawfully 
enacted local recycling ordinance, if more restrictive. 

Exception: Rural jurisdictions that meet and apply for the exemption of Public Resources Code 
42649.82 (a)(2)(A) et seq. will also be exempt from the organics waste portion of this section. 

ITEM 10. DSA proposes to amend mandatory regulations in Chapter 5, Division 5.5, Section 5.504. 

SECTION 5.504 
POLLUTANT CONTROL 

5.504.1..3- Temporary ventilation. The permanent HVAC system shall only be used during construction if 
necessary to condition tt)e building or areas of addition or alteration within the required.temperature range 
for material and equipment installation. If the HVAC system is used during construction, use return air 
filters with a Minimum Efficiency Reporting Value (MERV) of 8, based on ASHRAE 52.2-1999, or an 
average efficiency of 30 percent based on ASHRAE 52.1-1992. Replace all filters immediately prior to 
occupancy, or, if the building is occupied during alteration, at the conclusion of c6nstruction. 

5.504.3 Covering of duct openings and protection of mechanical equipment during construction. 

5.504.4 Finish material pollutant control. Finish materials shall comply with Sections 5.504.4.1 through 
5.504.4.-4-6. 

Notation 
Authority: Education Code Sections 17280-17317 and 81130--81147. 
References: Education Code Sections 17310 and 81142. 
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FINAL EXPRESS TERMS 
FOR 

PROPOSED BUILDING STANDARDS 
OF THE 

DEPARTMENT OF HOUSING AND COMMUNITY DEVELOPMENT 
REGARDING THE 2016 CALIFORNIA GREEN BUILDING STANDARDS CODE (CALGREEN) 

CALIFORNIA CODE OF REGULATIONS, TITLE 24, PART 11 

(HCD 07/15) 

The Department of Housing and Community Development (HCD) proposes to make necessary changes to be 
included in the 2016 edition of the California Green Building Standards Code (CGBC), also known as CALGreen, as 
presented on the following pages: 

LEGEND FOR EXPRESS TERMS; 

1. Existing California text or language being modified: All language is shown in normal Arial 9 point; modified 
language is underlined or shown in str1keout. 

2. Existing text not being modified: All language not displayed in full is shown as" ... " (i.e., ellipsis). 

3. Repealed text: All language appears in stFikeout. 

4. Notation: Authority and Reference citations are provided at the end of each section. 

1. HCD proposes to continue adoption of Chapter 1 from the 2013 CALGreen 
Code into the 2016 CALGreen Code with new modifications as follows: 

CHAPTER 1 
ADMINISTRATION 

SECTION 101 
GENERAL 

101.5.1 Building. The provisions of the California Building Code, aRd California Residential Code, and California 
Existing Building Code, as applicable, snail apply to the construction, alteration, movement, enlargement, · . 
replacement, repair, use and occupancy, location, maintenance, removal and demolition of every structure or any 
appurtenances connected or attached to such buildings or structures. 

101.7.1 Findings and filings. 

1 .... (No Change) 

2. ... (No Change) 

3. Findings prepared by fire protection districts shall be ratified by the local city, county, or city and county 
and filed with the California Department of Housing and Community Development at ~ro -StFeet; 
Room 2€lQ, Sacramento, CA 95811 2020 W. El Camino Avenue, Suite 250, Sacramento. CA 95833-1829. 

SECTION 104 
DEPARTMENT OF HOUSING AND COMMUNITY DEVELOPMENT 

104.1 Scope. Specific scope of application of the agency responsible for enforcement, the enforcement agency and 
the specific authority to adopt and enforce such provisions of this code, unless otherwise stated. 

1. Housing construction. 

Application-Hotels, motels, lodging houses, apartment houses apartments, dwellings, dormitories, 
condominiums, shelters for homeless persons, congregate residences, employee housing, factory-built 
housing and other types of dwellings containing sleeping accommodations with or without common toilet 
or cooking facilities incfuding accessory buildings, facilities and uses thereto. 
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2. HCD·proposes to continue adoption of Chapter 2 from the 2013 CALGreen 
Code into the 2016 CALGreen Code with new modifications as follows: 

CHAPTER2 
DEFINITIONS 

SECTION 202 
DEFINITIONS 

I 
DEMAND HOT WATER RECIRCULATION SYSTEM. A hot water recirculation system requiring manual activation 
and equipped with a thermostat that will automatically shut off the recirculation pump when the water temperature 
reaches a preset level at the point of use. · · 

I ELECTRIC VEHICLE (EV) CHARGER. Off-board charaing equipment used to charge an electric vehicle. 

I ELECTRIC VEHICLE CHARGING SPACE (EV SPACE). A space intended for future installation of EV charging 
equipment and charging of electric vehicles. 

ELECTRIC VEHICLE CHARGING STATION{St (EVCS). One or more spaces intended fur charging electric vehicles. 
One or more electric vehicle charging spaces served by electric vehicle charaer(s) or other charging equipment 
allowing charging of electric vehicles. Electric vehicle charging stations are not considered parking spaces. 

HOT WATER RECIRCULATION SYSTEM. A hot water distribution system that reduces the time needed to deliver 
hot water to fixtures that are distant from the water heater. boiler or other water heating equipment. The recirculation 
system is comprised of hot water supply and return piping with shutoff valves, balancing valves. circulating pumps . 
. and a method of controlling the circulating system. 

HYBRID URINAL. A urinal that conveys waste into the drainage system without the use of water for flushing. and 
automatically perfor~s a drain-cleaning action after a predetermined amount of time. 

I ORGANIC WASTE. Food waste, green waste. landscape and pruning waste, nonhazardous wood waste. and food-
soiled paper waste that is mixed in with food waste. . 

3. HCD proposes to continue adoption of Chapter 4 from 'the 2013 CALGreen 
Code into the 2016 CALGreen Code with new modifications as follows: 

CHAPTER4 
RESIDENTIAL MANDATORY MEASURES 

Division 4.1 - PLANNING AND DESIGN 

SECTION 4.106 
SITE DEVELOPMENT 

4.106.4.2 New multifamily dwellings. Where 17 or more multifamily dwelling units are constructed on a building 
site, 3 percent of the total number of parking spaces provided for all types of parking facilities, but in no case less 
than one, shall be electric vehicle charging stations spaces (EVGS EV spaces) capable of supporting future EVSE 
and shall be identified on construction documents. Calculations for the required number of EVGS spaces shall be 
rounded up to the nearest whole number. 

Note: Construction documents are intended to demonstrate the project's capability and capacity for facilitating future 
EV charging. There is no requirement for €VGS EV spaces to be constructed or available until EV chargers are 
installed for use. 
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4.106.4.2.1 Electric vehicle charging station (EVCS) space (EV space) locations. Construction documents shall 
indicate the location of proposed rn EV soaces. At least one rn EV space shall be located in common use 
areas and available for use by all residents. 

When EV chargers are installed, rn EV spaces required by Section 4.106.4.2.2, Item 3, shall comply with at least 
one of the following options: 

1. The rn EV space shall be located adjacent to an accessible ·parking space meeting the requirements of 
the California Building Coqe, Chapter 11A, to allow use of the EV charger from the accessible parking 
space. 

2. The rn EV space shall be located on an accessible route, as defined in the California Building Code, 
Chapter 2, to the building. 

1
4.106.4.2.2 Electric vehicle charging station (EVCS) space (EV space) dimensions and slope. Th:e.@JGS EV 
spaces shall be designed to comply with. the following: 

1. The minimum length of each rn EV space shall be 18 feet (5486 mm). 

2. The minimum width of each rn EV space shall be 9 feet (2743 mm). 

3. One in every 25 rn EV spaces, but not less than one rn, shall also have an 8-foot (2438 mm) wide 
minimum aisle. A 5-foot (1524 mm} wide minimum aisle shall be permitted provided the minimum width of 
them EV space is 12 feet(3658 mm). 

I a. Surface slope for this €VGS EV space and the aisle. shall not exceed 1 unit vertical in 48 units 
horizontal (2.083 percent slope) in any direction. 

4.106.4.2.3 Single -E\lCS EV space required. Install a listed raceway capable of accommodating a 208/240-volt 
dedicated branch circuit. The raceway shall not be less than trade size 1 (nominal 1-inch inside diameter). The 
raceway shall originate at the main service or subpanel and shall terminate into a listed cabinet, box or enclosure in 
close proximity to the proposed location of the evGS EV spaces. Construction documents shall identify the raceway 
termination point. . The service panel and/or subpanel shall provide capacity to install a 40-ampere minimum 
dedicated branch circuit and space(s) .reserved to permit installation of a branch circuit overcurrent protective device. 

4.106.4.2.4 Multiple @!CS EV spaces required. Construction documents shall indicate the raceway termination 
point and proposed location of future @!GS. EV spaces and EV chargers. Construction documents shall also provide 
information on amperage of future EVSE, raceway method(s), wiring schematics and electrical load calculations to 
verify that the electrical panel service capacity and electrical system, including any on-site distribution transformer(s}, 
have sufficient capacity to simultaneously charge all EVs at all required €VGS EV spaces at the full rated amperage 
of the EVSE. Plan design shall be based upon a 40-ampere minimum branch circuit. Raceways and related 
components that are planned to be installed underground, enclosed, inaccessible or in concealed areas and spaces 
shall be installed at the time of original constr:uction . 

. 4.106.4.2.5 Identification. The service panel or subpanel circuit directory shall identify the overcurrent protective 
device space(s) reserved for future EV charging purposes as "EV CAPABLE" in accordance with the California 
Electrical Code. 

Notes: 

1. The California Department ofTransportation adopts and publishes the "California Manual on Uniform Traffic 
Control Devices (California MUTCD)" to provide uniform standards and specifications for all official traffic control 
devices in California. Zero Emission Vehicle Signs and Pavement Markings can be found in the New Policies & 
Directives Number 13-01. Website: \WrN.dot.aa.go\!/hq/traf:fopslsignteah/signdel!poliay.htm 
http://www.dot.ca.gov/hg/traffops/policy/13-01.pdf 

2. . See Vehicle Code Section 22511 for EV charging space signage in off-street parking facilities and for use of EV 
charging spaces. 

3. The Governor's Office of Planning and Research (QPR) published a "Zero-Emission Vehicle CofTlmunity 
Readiness Guidebook" which provides helpful information for local governments, residents and businesses. 
Website: http://opr.ca.gov/docs/ZEV Guidebook.pdf 
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4. The Go•.rernor's Oftice of Planning and ReseaFGh (QPR) has Eleveloped draft g1::1iElelines, "Pl1::1g In electric 
Vehicles: Universal Charging Access G1::1idelines and Best Practices", addressing physical aocessibility standards 
and design g1::1idelines for e\ls. VVebsite: http://opr.ca.go\',4:1ess/Pe\l Access_G1::1iElelines.pdf 

Division 4.3 - WATER EFFICIENCY AND CONSERVATION 

SECTION 4.303 
INDOOR WATER USE 

1
4.303.1.2 Urinals. On er after Jan1::1ary 1, 2016, the The effective flush volume of wall mounted urinals shall not 
exceed 0.125 gallons per flush. The effective flush volume of all other urinals shall not exceed 0.5 gallons per flush. 

1

4.303.1.4.1 Residential lavatory faucets. On er after July 1, 2016, the The maximum flow rate of residential 
lavatory faucets shall not exceed 1.2 gallons per minute at 60 psi. The minimum flow rate of residential lavatory 
faucets shall not be less than 0.8 gallons per minute at 20 psi. 

4.303.2 Standards for plumbing fixtures and fittings. Plumbing fixtures and fittings shail be installed in 
accordance with the Calffomia Plumbing Code, and shall meet th~ applicable standards referenced in Table44Q:i.4 
1701.1 of the California Plumbing Code. 

Division 4.4 - MAT{:RIAL CONSERVATION AND RESOURCE EFFICIENCY 

SECTION 4.408 
CONSTRUCTION WASTE REDUCTION, DISPOSAL AND RECYCLING 

4.408.1 Construction waste management Recycle and/or salvage for reuse a minimum of .§Q 65 percent of the 
nonhazardous construction and demolition waste in accordance with either Section 4.408.2, 4.408.3 or 4.408.4, or 
meet a more stringent local construction and demolition waste management ordinance. · 

Exceptions: (.: •• No Change) 

4.408.4 Waste stream reduction alternative. (LR) Projects that generate a total combined weight of construction 
and demolition waste disposed of in landfills, which do not exceed~ lbsJsq. ft. 3.4 pounds per square foot of 
the building area shall meet the minimum .§Q 65 percent construction waste reduction requirement in Section 4.408.1. 

1

4.408.4.1 Waste stream reduction alternative. Projects that generate a total combined weight of construction and 
demolition waste disposed of in landfills, which do not exceed .two-(216 pounds per square foot of the building area, 
shall meet the minimum W 65-percent construction waste.reduction requirement in Section 4.408.1. 

SECTION 4.410 
BUILDING MAINTENANCE ANO OPERATION 

4.410.1 Operation and maintenance manual. At the time of final inspection, a manual, compact disc, web-based 
reference or other media acceptable to the enforcing agency which includes all of the following shall be placed in the 
building: 

1. Directions to the owner or occupant that the manual shall remain with the building throughout the life cycle of 
the structure. . . 

I 2. Operation and maintenance instructions for the following: 

I a. Equipment and appliances, including water-saving devices and systems, HVAC systems, photovoltaic 
systems, electric vehicle chargers. water-heating systems and other major appliances and equipment. 

b. Roof and yard drainage, including gutters and downspouts. 

c. Space conditioning systems, including condensers and air filters. 

d. Landscape irrigation systems. 

e. Water reuse systems. 

3. Information from local utility, water and waste recovery providers on methods to further reduce resource 
consumption, including recycle programs and locations. 
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4. Public transportation and/or carpool options available in the area. 

5. Educational material on the positive impacts of an interior relative humidity between 30-60 percent and what 
methods an occupant may use to maintain the relative humidity level in that range. 

6. Information about water-conserving landscape and irrigation design and controllers which conserve water. 

7. Instructions for maintaining gutters and downspouts and the importance of diverting water at least 5 feet 
away from the foundation.' 

8. Information on required routine maintenance measures, including, but not limited to, caulking, painting, 
grading around the building, etc. · 

9. Information about state solar energy and incentive programs available. 

10. A copy of all special inspection verifications required by the enforcing agency or this code. 

4.410.2 Recycling by occupants. Where 5 or more multifamily dwelling units are constructed on a building site, 
provide readily accessible area(s) that serves all buildings on the site and is identified for the depositing. storage and 
collection of non-hazardous materials for recycling, including Cat a minimum) paper. corrugated cardboard, glass. 
·plastics. organic waste, and metals or meet a lawfully enacted local recycling ordinance. if more restrictive. 

I Exception: Rural jurisdictions that meet and apply for the exemption in Public Resources Code Section 
42649.82 (a}(2)(A} et seq. are not required to comply with the organic waste portion of this section. 

Division 4.5 - ENVIRONMENTAL QUALITY 

SECTION 4.503 
FIREPLACES 

4.503.1 General. Any installed gas fireplace shall be a direct-vent sealed-combustion type. Any installed woodstove 
or pellet stove shall comply with U.S. EPA Phase II New Source Performance Standards (NSPS) emission limits 
wheFe ill? applicable. and shall have a permanent label indicating they are certified to meet the emission limits. 
Woodstoves, pellet stoves and fireplaces shall also comply with applicable local ordinances. 

SECTION 4.504 
POLLUTANT CONTROL 

4.504.2.3 Aerosol paints and coatings. Aerosol paints and coatings s~all meet the Product-weighted MIR Limits for 
ROC in Section 94522(a)(3 6) and other requirements, including prohibitions on use of certain to:Xic compounds and 
ozone depleting ~ubstances, in Section 94522~ .(filill and~ .{fl.{1) of California Code of Regufations, Title 17, 
commencing with Section 94520; and in areas under the jurisdiction of the Bay Area Air Quality Management District 
additionally comply with the percent VOC by weight of product limits of Regulation 8, Rule 49. 

TABLE 4.504.1 
ADHESIVE voe LIMIT 

Less Water and Less Exempt Compounds in Grams per Liter 

ARCHITECTURAL APPLICATIONS CURRENT voe LIMIT 
No chan es to table content 

(No Change to Table footnotes) 
TABLE 4.504.2 

SEALANT voe LIMIT 
Less Water and Less Exempt Compounds in Grams per Liter 

SEALANTS CURRENT voe LIMIT 

No chanoes to table content 
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TABLE 4.504.3 
VOC CONTENT LIM1rs FOR ARCHITECTURAL COATINGS2

' 
3 

Grams of VOC per Liter of Coating, 
Less Water and Less EXempt Compounds 

COATING CATEGORY voe LIMIT 

No chanQes to table content 

(No Change t_o Table footnotes) 

4.504.5 Composite wood products. Hardwood plywood, particleboard and medium density fiberboard 
composite wood products used on the interior or exterior of the building shall meet the requirements for 
formaldehyde as specified in ARB's Air Toxics Control Measure for Composite Wood (17 CCR 93120 et seq.), 
by or before the dates specified in those sections, as shown in Table 4.504.5. 

4.504.5.1 Documentation. Verification of compliance with this section shall be provided as requested by the 
enforcing agency. Documentation shall include at least one of the following: 

1. Product certifications and specifications. 

2. Chain of custody certifications. 

3. Product labeled and invoiced as meeting the Composite Wood Products regulation (see CCR, Title 17, 
Section-93120, et seq.). 

4. Exterior grade products marked as m3eting the PS-1 or PS-2 standards of the Engineered Wood 
Association, the Australian AS/NZS 2269,,, e.i: European 636 3S,,, and Canadian CSA 0121. CSA 
0151. CSA 0153 and CSA 0325 standards. · 

5. Other methods acceptable to the enforcing agency. 

SECTION 4.507 
ENVIRONMENTAL COMFORT 

4.507.2 Heating and air-conditioning system design. Heating and air-conditioning systems shall be sized, 
designed and have their equipment selected using the following methods: 

1. The heat loss and heat gain is established according to ANSl/ACCA 2 Manual J -2QQ4 2011 (Residential 
Load Calculation), ASHRAE handbooks or other equivalent design software or methods. 

2. Duct systems are sized according to ANSl/ACCA 1 Manual D -WOO 2014 (Residential Duct Systems), 
ASHRAE handbooks or other equivalent design software or methods.· 

3. Select heating and cooling. equipment according to ANSl/ACCA 3 Manual S -~ 2014 (Residential 
Equipment Selection) or other equivalent design software or methods. · 

Exception: Use of alternate design temperatures necessary to ensure the systems function are acceptable. 

4. HCD proposes to continue adoption of Chapter 6 from the 2013 CALGreen 
Code into the 2016 CALGreen Code with .new modifications as follows: 

CHAPTERS 
. REFERENCED ORGANIZATIONS AND STANDARDS 

601.1 This chapter lists the organizations and standards that are referenced in various sections of this document. 
The standards are listed herein by the promulgating agency of the standard .. 
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ORGANIZATION STANDARD · REFERENCED SECTION 

AHAM Association. of Home Annliance Manufacturers 
1111 19th Street NW, Suite 402 ANSl/AHAM DW-1-2010 202 
Washington, D.C. 20026-3627 
http://www.aham.org 

AABC Associated Air Balance Council 
1518 K Street.NW National Standards, 1989 5.410.4.3.1 

· Washington, D.C. A5.410.5.3.1 
20005 
httg://www.aabc.com 

ACCA Air Conditionina Contractors of America 
2800 Shirlington Road, Suite 300 ANSl/ACCA 2 Manual J-2004 4.507.2 
Arlington, VA 2011 4.507.2 
22206 ANSl/ACCA 1 Manual D-2:QQ9 4.507.2 
httg://www.acca. 2014 
Q(Q ~~ . ANSl/ACCA 3 Manual 8-2004 

2014 

... . . . .. 
ANSI American National Standards Institute 

Operations Office ANSl/AHAM DW-1-2010 202 
25 West 43rd Street, NSF/ANSI 140~ 2014 4.504.3, 5.504.4.4 
Fourth Floor New York, ANSl/ACCA 2 Manual J--2004 4.507.2 
NY 10036 2011 4.507.2 
htt12://www.ansi.org ANSl/ACCA 1 Manual D-2:QQ9 

4.507.2 
2014 
ANSl/ACCA 3 Manual 8-2004 
6QM 

ASTM ASTM International 

100 Barr Harbor Drive 
West Conshohocken, PA 19428-2859 ASTM C33 A 5.405.5.3.2 
httQ://www.astm.org ASTM C 150 A5.405.5.1 

ASTM C 595 A 5.405.5.1 
ASTM C618 A 5.405.5.2.1 
ASTMC 989 A 5.405.5.2.1 
ASTM C 1157 A5.405.5.1 
ASTM C 1240 A 5.405.5.2.1 
ASTM C 1371-98 A5.106.11.2.2 
ASTM C 1549-09(2014} . A4.106.7, A5.106.11.1 
ASTM C 1602 A5.405.5.3.2.3 
ASTM C 1697 A5.405.5.2.1 
ASTM E 90 5.507.4 
ASTM E 408-02 A5.10, 6.11.2.2 
ASTM E413 5.507.4 

' ASTM E 1332 5.507.4 
ASTM E 1333 :i1 Table 4.504.5 ,5.504.4.5 
ASTM E 1903-97 11 A5.103.4 
ASTM E 1918 - 06(2015) A4.106.7, A5.106.11.1 
ASTM E 1980--04 .11 A4.106.5.3, A5.106.11.2.3 

CSA Canadian Standards Association 

5060 Spectrum Way, Suite 100 CSA 8125.1, CSA 0121. 4.504.5.1 
Mississauga, Ontario, Canada L4W CSA 0151, CSA 0153, 
5N6 httQ://www/csa/ca CSA0325 
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5. HCD proposes to continue adoption of Chapter A4 from the 2013 CALGreen 
Code into the 2016 CALGreen .Code with new modifications as follows: 

APPENDIX A4· 
RESIDENTIAL VOLUNTARY MEASURES 

Division A4.1 - PLANNING AND DESIGN 

SECTION A4.106 
SITE DEVELOPMENT 

A4.106.3 Landscape design. Postconstruction landscape qesigns shall accomplish one or more of the following: 

1. Areas disrupted during construction are. restored to be consistent with native vegetation species and patterns. 

2. Limit turf areas to the greatest extent fJOssible. 
Tier 1 not more than 50 f.leFGent of the total landscaped ar:ea. 
Tier 2 not more than 25 peFGent of the total landsoaf)ed ar:ea .. 

~ ,g. Utilize at least 75 percent native California or drought tolerant plant and tree species appropriate for the climate 
zone region. 

4. Hydrowning irrigation teohniEjues are inooFfJorated into the landsoaf.le design. 

ROOF 
SLOPE 

::; 2: 12 

> 2: 12 

ROOF 
SLOPE 

::; 2: 12 

>2: 12 

CLIMATE ZONE 

13 & 15 

10-15 

TABLE A4.106.5.1{1) 
Tier 1 - Low-Rise Residential 

Minimum 3-year 
Aged Solar Thermal Emittance 
Reflectance 

Ma-0.63 0.75 

0.20 0.75 

TABLE A4.10~.5.1(3) 
Tier 1 - High-Rise Residential BuHdings, Hotels, and Motels 

Minimum 3-Year 
CLIMATE ZONE Aged Solar Thermal Emittance 

Reflectance 
10 & 11, 13.15 0.55 0.75 

9, 10, 11,-13, 14, 
15 

2-15 0.20 0.75 

A4.106.8.2 New multifamily dwellings. 

SRI 

€l4 75 

16 

SRI 

64 

16 

Tier 1 and Tier 2. Where 17 or more multifamily dwelling units are constructed on a building site, 5 percent of 
the total number of parking spaces provided for all types of parking facilities, but in no case less than one, shall 
be electric vehicle charging stations spaces (.e\LGS EV spaces) capable of supporting future EVSE and shall be 
identified on aenstruotion documents. Calculations for the required number of .e¥GS EV spaces shall be 
rounded up to the nearest whole number. 

See Section 4.106.4.2 for additional requirements related to EVCS for multifamily dwellings. 

Notes: 

1 The California Department ofTransportation adopts and publishes the "California Manual on Uniform Traffic 
Control Devices (California MUTCD)" to provide uniform standards and specifications for all official traffic 
control devices in California. Zero Emission Vehicle Signs and Pavement Markings can be found in the New 
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Policies & Directives Number 13-01. Website: v.wt:.dot.ca.go•nhqltraffopsisigntechlsigndel/.polioy.htm 
http://www.dot.ca.gov/hg/traffops/policy.htm . 

2. See Vehicle Code Section 22511 for EV charging space signage in off-street parking facilities and for use of 
EV charging spaces. 

3 The Governor's Office of Planning and Research (OPR) published a "Zero-Emission Vehicle Community 
Readiness Guidebook" which provides helpful information for local governments, residents and businesses. 
Website: http://opr.ca.gov/docs/ZEV _Guidebook.pdf 

The Governor's Office of Planning and Research ~PR) has de'leloper:I araft guidelines, "Plug In EleGtric 
Vehicles: Unii.'eFSal Charging Access Guidelines and Best Practices", addressing physical accessibility 
standards and design guidelines for E\ls. Website: Attp:!/opr.ca.gov!Gocs/PEV Access G1:1idelines. 

Division A4.3- WATER EFFICIENCY AND CONSERVATION 

SECTION A4.303 
INDOOR WATER USE. 

A4.303.3 Appliances. DishwasheFS and clothes washers in residential l:l1:1ildings shall aemply with the following: 

Install at least one qualified ENERGY STAR applianoe with m9*imum water use as follows: dishwasher or clothes 
washer. 

1. Standard Dishwashers 4 .25 gallons per cycle. 
2. CoFRpact Dishwashers 3.a gallons per cysle. 
a. Clothes 'flashers v,rater factor of 6 gallons per cubic fe~t of drum capacity. 

Note: See Section A5.303.3 for nonresidential dishwashers and clothes washers. 

A4.303.4 Nonwater supplied urinals and waterless toilets. Nonwater supplied urinals or composting toilets are 
installed. · 

Where approved, hybrid urinals. as defined in Chapter 2. shall be considered waterless urinals. 

A4.303:5 Hot water recirculation systems. One- and two-family dwellings shall be equipped with a demand hot 
water recirculation system. as defined in Chapter 2. The demand hot water recirculation system shall be installed in 
accordance with the California Plumbing Code, California Enemv Code, and the manufacturer's installation 
instructions. 

SECTION A4.304 
OUTDOOR WATER USE 

A4.304.2 Potable water elimination. When landscaping is provided by the builder and as allowed by local 
ordinance, a water efficient landscape irrigation design that eliminates the use of potable water beyond the initial 
requirements for plant installation and establishment. Methods used to accomplish· the requirements of this section 
must be designed to the requirements of the California Building Standards Code and shall include, but not be limited 
to, the following: 

1. - 6. ( ... No change) 

Division A4.4- MATERIAL CONSERVATION AND RESOURCE EFFICIENCY 

SECTION A4.404 
EFFICIENT FRAMING TECHNIQUES 

A4.404.1 Lumber size. Beams,,, and headers and trimmers are sized and installed as specified in CRC Tables 
R5Q2.5(1) and Ra02.a(2) Chapter 23 of the California Building Code, or Chapter 6 of the California Residential Code .. 
as applicable. Other calculations acceptable to the enforcing agency which use the minimum size member for the 
tributary load shall be acceptable. 

I A4.404.2 Dimensions and layouts. Building dimensions and layouts are designed to minimize waste by one or 
more· of the following measures in at least 80 percent of the structure: 
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1. Building design dimensions in 2-foot increments are used. 
2. Windows and doors are located at regular 16" or24" stud positions. 
3. Other methods acceptable to the enforCing aJ;Jency. 

SECTION A4.405. 
MATERIAL SOURCES 

A4.405.3.1.1 Total material cost. Total material cost is the total estimated or actual cost of materials and assembly 
products used in the project. The required total recycled content value for the project (in dollars) shall be determined 
by Equation A4.4-1 or Equation A4.4-2. 

--

Total material cost shall be calculated by using one of the methods specified below: 

1. Simplified method. To obtain the total cost of the project, multiply the square footage of the residential 
. structure by the square foot valuation established pursuant to Table A4.405.3 the ICC Building Valuation Data 
(BVD) or other valuation data as approved and/or established by the enforcing agency. The total material 
cost is 45 percent of the total cost of the project. Use Equations A4.4-3A or A4.4-3B to determine total 
material costs using the simplified method. 

T¥PE OF STRIJGTUREi 
·- <. .• - r 

-··- -··-.. -· ··~·-·- "--"· . .. _ 
·-·',.-rrr 

TABLES A4.405.3 
SQUARES FOOT VALUATION 

SQUARES FOOT 
GONSTRUGTION GOS+s 

$101.QO 
$Q2.,Q4 

Note: MiAim1:1m SEt!:lare feet GeAstR:IGtieA Gasts feF FesiaeAtial eAe aAEI twe family ... aRa m1:1lti13le family ElwelliAgs aFe 
fFem tRe IRteFAatieRal GeEle GeiJRGil's ~IGG~ i51JflfiiRg 'lallJatl.eR !Jata (B\l[)} ' .Geetc.1'8Pf W11. 

A4.405.3.1.3 .Determination of recycled content value of materials (RCVM)· The recycled content value of each 
material (RCV ) is calculated by multiplying the cost of.material, as defined by the recycled content. See Equations 

M 
A4.4-6 and A4.4-7. (No Changes proposed to equations) 

Notes: 

1. If the postconsumer and preconsumer recycled content is provided in pounds, Equation A4.4-7 may be used, 
but the final result (in pounds) must be multiplied by 100 to show RCM as a percentage. 

2. If the manufacturer reports total recycled content of a material as one percentage in lieu of separately reporting 
preconsumer and postconsumer values, oRe Ralf Clf the total shall be considered preconsumer recycled material 
aRa eRe half ef the tetal sha!I be GensiaeFea 13estGeRsumeF FeGYGleEI mateFial. 

A4.405.3.1.4 Determination of recycled content value of assemblies - (RCVA). 
Recycled content value of assemblies is calculated by multiplying the total cost of the assembly by the total recycled 
content of the assembly (RCA), and shall be determined by Equation A4.4-8. 

(No Changes proposed to equations) 

Note: If the manufacturer reports total recycled content of a material as one percentage in lieu of separately 
reporting preconsumer and postconsumer values, eAe Ralf ef the total shall be considered preconsumer 
recycled material aRa eRe half of tRe tetal shall be GeRsiaerea pestsonsumeF FeG)'Glea material. 

SECTION A4.408 
CONSTRUCTION WASTE REDUCTION, DISPOSAL AND RECYCLING 

I A4.408.1 Enhanced construction waste reduction. Nonhazardous construction and demolition debris generated 
at the site is diverted to recycle or salvage in compliance with one of the following: 

~~ . 
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Tier 1. At least a 65 percent reduction. Any mixed recyclables that are sent to mixed-waste recycling facilities 
shall include a qualified third oarty verified facility average diversion rate. Verification of diversion rates shall meet 
minimum certification eligibility guidelines. acceptable to the local enforcing agency. 

Tier 2. At least a 75 percent reduction with a third party verification as required for Tier 1. 

Exceptions: ( ... No Change}. 

SECTION A4.602 

RESIDENTIAL OCCUPANCIES APPLICATION CHECKLIST 

FEATURE OR MEASURE 

WATER EFFICIENCY AND 
CONSERVATION 

A4.303.3 Appliances. Distw.<asheFS aAd clothes 
washers iA resideAtial tn1ildings shall comply with 
the follewing: 
Install at least OAe "!l-lalified EMZ:RGY STAR 
appliaAoe 'Nith FAa>0mum water use as follD'l11S: 
1. StaAdard Dishwashers 4 .25 gallons per 
~ . 
2. Cornpaot Dishwashers i!.5 gallons per cycle. 
a. Clothes 'JVashers water factor ef e gallons 
per cubic feet of drum capacity. 

A4.303.3. Install at least one qualified ENERGY 
STAR dishwasher or clothes washer. 

A4.303.5. One-and two-family dwellings shall be 
equipped with a demand hot water recirculation 
system. 

MATERIAL CONSERVATION AND 
. RESOURCE EFFICIENCY 

4.408.1 Recycle and/or salvage for reuse a 
minimum of .§Q 65 percent of the nonhaz13rdous 
construction and demolition waste in accordance 
with one ofthe following: 
1. Comply with a more stringent local 
construction and demolition waste management 
ordinance; or 
2. A construction waste management plan, per 
Section 4.408.2; or 
3. A waste management company, per Section 
4.408.3; or 
4. The waste stream reduction alternative, per 
Section 4.408.4. 

LEVELS 
APPLICANT TO SELECT 
ELECTIVE MEASURES 

Prerequisites and 
electives 1 

Mandatory Tier 1 

g 

g 

g 

0 

D 

Tier2 

g 

g 

g 

0 

D 
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VERIFICATIONS 
ENFORCING AGENCY TO SPECIFY 

VERIFICATION METHOD 

Enforcing Installer or 
Agency · Designer 

0 
All 

g 

g 

g 

D 

D 

0 

0 
All 

g 

g 

g 

D 

0 

0 

Third 
party 

D 
All 

g 

g 

g 

D 

0 
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FEATURE OR MEASURE 

A4.408.1 Construction waste generated at the 
site is diverted to recycle or salvage in 
compliance with one of the following: 
1. Tier 1 at least a 65 percent reduction with a 
third party verification. 
2. · Tier 2 at least a 75 percent reduction with a 
third party verification. 

Exception: ·Equivalent waste reduction methods 
are develo ed b workin with local a encies. 

4.410.2 Where 5 or more multifamily dwelling 
units are constructed on a building site. provide 
readily accessible areas that serve the entire 
building and are identified for the depositing, 
storage and collection of non-hazardous 
.materials for recycling. includ]ng (at a minimum) 
paper. corrugated cardboard. glass. plastics. 
organic waste. and metals or meet a lawfully 
enacted local recycling ordinance. if more 
restrictive. 

Exception: Rural jurisdictions that meet 
and apply for the exemption in Public 
Resources Code Section 42649.82 (a)(2)(A) 
et seq. will also be exempt from the organic 
waste portion of this section. 

4.503.1 Any installed gas fireplace shall be a 
direct-vent sealed-combustion type. Any 
installed woodstove or pellet stove shall comply 

. with U.S. EPA Phase II New Source 
Performance Standards (NSPS) emission limits 
wl=leFe as applicable. and shall have a permanent 
label indicating they are certified to meet the 
emission limits. Woodstoves, pellet stoves and 
fireplaces shall also comply with applicable' local 
ordinances. 

LEVELS 
APPLICANT TO SELECT 
ELECTIVE MEASURES 

Prerequisites and 
electives 1 

Mandatory Tier 1 Tier2 
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VERIFICATIONS 
ENFORCING AGENCY TO SPECIFY 

VER'.IFICATJON METHOD 

Enforcing Installer or Third 
Agency Designer · party 

0 

D 

D 

D 

D 
All 

D 

D 

D 

D 

D 
All 

D 

D 

D 

D 

D 
All 
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ARTICLE 1- ENERGY BUILDING REGULATIONS 

10-101- SCOPE 
(a) This article contains administrative regulations relating to the energy building regulations in Title 24, Part 6. This 

article applies to all residential and nonresidential buildings. · 

(b) Nothing in this article lessens any necessary qualifications or respo~ibilities of licensed or registered building 
professionals or other designers or builders, or the duties of enforcement agencies that exist under state or local 
law. 

(c) If any provision of the regulations in this article or the Building Energy Efficiency Standards, Title 24, Part 6. of 
the California Code of Regulations is found invalid by a court of competent jurisdiction, the remainder of these 
regulations shall remain in effect. 

NOTE: Authority: Sections 25402 and 25402.1, Public Resources Code. Reference: Sections 25402 and 25402.1, 
Public Resources Code. 

10-102 -DEFINITIONS 
In this article the following definitions apply: 

ACCEPTANCE REQUIREMENTS are "acceptance requirements for code compliance" as.defined in Section 
100.l(b) of Part 6. 

ACCEPTANCE TEST TECHNICIAN is a Field Technician as defined in Section 10-102 who is certified by an 
authorized Acceptance Test Technician Certification Provider pursuant to the requirements of Sections 1 Q 193 · 
A-10-103.l or IQ 1Q3 BJ0-103.2. 

LIGHTING CONTROLS ACCEPTANCE TEST TECHNICIAN is a professional certified by an 
authorized Lighting Controls Acceptance Test Technician Certification Provider to perform nonresidential 
lighting controls acceptance tests and complete the documentation required for nonresidential lighting 
controls acceptance tests as required by the Building Energy Efficiency Standards. 

MECHANICAL ACCEPTANCE TEST TECHNICIAN is a professional certified by an authorized 
Mechanical Acceptance Test Technician Certification Provider to perform nonresidential mechanical 
acceptance tests and complete the documentation required for nonresidential mechanical acceptance tests as 
required by the Building Energy Efficiency Standards. 

ACCEPTANCE TEST EMPLOYER is a person or entity who employs an Acceptance Test Technician and is 
certified by an authorized Acceptance Test Technician Certification Provider. 

LIGHTING CONTROLS ACCEPTANCE TEST EMPLOYER is a person or entity who is the employer 
of a Lighting Controls Acceptance Test Technician and certified by an authorized Lighting Controls 
Acceptance Test Technician Certification Provider. 

MECHANICAL ACCEPTANCE TEST EMPLOYER is a person or entity who is the employer of a 
Mechanical Acceptance Test Technician and certified by an authorized Mechanical Acceptance Test 
Technician Certification Provider. 

ACCEPTANCE TEST TECHNICIAN CERTIFICATION PROVIDER is an agency, organization or entity 
approved by the Energy Commission to train and certify Acceptance Test Technicians and Acceptance Test 
Employers according to the requirements of Sections IQ IG3 A 10-103 .1 or ~ 10-103 .2. 

LIGHTING CONTROLS ACCEPTANCE TEST TECHNICIAN CERTIFICATION PROVIDER is an 
agency, organization or entity approved by the Energy Commission to train and certify Lighting Controls 
Acceptance Test Technicians and Lighting Controls Acceptance Test Employers according to the 
requirements of Section IQ 1G3 Al0-103.1. 

10-101-SCOPE 
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MECHANICAL ACCEPTANCE TEST TECHNICIAN CERTIFICATION PROVIDER is an agency, 
organization or entity approved by the Energy Commission to train and certify Mechanical Acceptance Test 
Technicians and Mechanical Acceptance Test Employers according to the requirements of 
Section IQ 193 IH0-103.2. 

ACM means ALTERNATIVE CALCULATION MEIBOD are compliance software, or alternative component 
packages, or exceptional methods approved by the Commission under Section 10-109. ACMs are also referred to 
as Compliance Software. 

ACM APPROVAL MANUALS are the documents establishing the requirements for Energy Commission 
approval of Compliance Software used to demonstrate compliance With the BUllding Energy Efficiency Standards 
for Residential and Nonresidential Buildings currently adopted by the Energy Commissfon. 

ACM REFERENCE MANUAL is the document establishing the procedures required to implement Sections 
140.1and150.1 of Title 24, Part 6 of the California Code of Regulations in Compliance Software. 

ALTERNATIVE COMPONENT PACKAGE is a set of building measures whose aggregate calcltlated energy 
use is less than or equal to the maximum allowed Energy Budget. 

APPLIANCE EFFICIENCY REGULATIONS are the regulations in Title 20, Section 1601 et. seq. of the 
California Code of Regulations. 

APPROVED CALCULATION METHOD is compliance software, or alternative component packages, or 
exceptional methods approved under Section 10-109. 

BUlLDING ENERGY EFFICIENCY STANDARDS are those regulations contained in Title 24, Part 6 of the 
California Code of Regulations. 

BUlLDING PERMIT is an electrical, plumbing, mechanical, building, or other permit or approval, that is issued 
by an enforcement agency, and that authorizes any construction that is subject to Part 6. 

CALIFORNIA ENERGY COMMISSION is the California State Energy Resources Conservation and 
Development Commission. 

COMMISSION is the California State Energy Resources Conservation and Development Commission. 

COMPLEX MECHANICAL SYSTEMS are defined here for the purposes of complying with the Design Phase 
Review component of Section 10:-103(a)l. Complex Mechanical Systems are systems that include 1) fan systems 
each serving multiple thermostatically controlled zones, or 2) built-up air handler.systems (non-unitary or non­
packaged RV AC equipment), or 3) hydronic or steam heating systems, or 4) hydronic cooling systems. Complex 
systems are NOT the following: unitary or packaged equipment listed in Tables 110.2-A, 110.2-B, 110.2-C, and 
1102-E, that each serve one zone, or two-pipe, heating only systems serving one or more zones. 

COMPLIANCE APPROACH is any one of the allowable methods by which the design and construction of a 
building may be demonstrated to be in compliance=with Part 6. The compliance approaches are the performance 
compliance approach and the prescriptive compliance approach. The requirements for each compliance approach 
are set forth in Section 100.0(e)2 of Part 6. 

COMPLIANCE DOCUMENT· is any of the documents specified in Section l0-l03(a) utilized to demonstrate 
compliance with Part 6 (i.e., Certificate of Compliance, Certificate of Installation, Certificate of Acceptance, and 
Certificate of Verification). 

COMPLIANCE SOFTWARE is software that has been approved pursuant to Section 10-109 of Part 1. 

CONDITIONED FLOOR AREA is the "conditioned floor area" as defined in Section 100.l(b) of Part 6. 

CRRC-1 is the Cool Roof Rating Council document titled "Product Rating Program". 

DATA REGISTRY is a web service with a user interface and database maintained by a Registration ProVider 
that complies with the applicable requirements in Ref~rence Joint Appendix JA 7, with guidance from the Data 
Registry Requirements Manual, and provides for registration of residential or nonresidential compliance 
documentation used for demonstrating compliance with Part 6. 

RESIDENTIAL DATA REGISTRY is a data registry that is maintained by a HERS Provider that provides 
for registration, when required by Part 6 of all residential compliance documentation and the nonresidential 
Certificate ofVerification. 
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Page4 2016 Building 'fgy Efficiency Standards 

NONRESIDENTIAL DATA REGISTRY is a data registry that is maintained by a Registration Provider 
approved by the Commission that provides for registration, when required by Part 6 of all nonresidential 
compliance documentation. However, nonresidential data registries may not provide for registration of 
nonresidential Certificates of Verification:. 

DATA REGISTRY REQUIREMENTS MANUAL is a document that provides additional detailed guidance 
regarding the :functional and technical aspects of the data registry requirements given in Joint Appendix J A 7. 

DOCUMENTATION AUTHOR is a person who prepares a Title 24 Part 6 compliance document that must 
subsequently be reviewed and signed by a responsible person in order to certify compliance with Part 6. 

ENERGY BUDGET is the "energy budget" as defined in Section 100. l (b) of Part 6. 

ENERGY COMMISSION is the California State Energy Resources Conservation and Development 
Commission. 

ENFORCEMENT AGENCY is the city, cpunty, or state agency responsible for issuing a building permit. 

EXCEPTIONAL METHOD is a method for estimating the energy performance ofbuilding features that cannot 
be adequately modeled using existing Compliance Software and that is approved by the Executive Director. 

EXECUTIVE DIRECTOR is the executive director of the Commission. 

FIELD TECHNICIAN is a person who performs acceptance tests in accordance with the specifications in 
Reference Joint Appendix NA 7, and reports the results of the acceptance tests on the Certificate of Acceptance in 
accordance with the requirements of Section 10-103( a)4. 

HERS is the California Home Energy Rating System as described in Title 20, Chapter 4, Article 8, Section 1670. 

HERS PROVIDER is an organization that administers a home energy rating system as described in Title 20, 
Chapter 4, Article 8, Section 1670. 

HERS PROVIDER DATA REGISTRY is a data registry maintained by a HERS provider. 

HERS RATER is a person who has been trained, tested, and certified by a HERS Provider to perform the field 
verification and diagnostic testing required for demonstrating compliance with the Part 6 as described in Title 20, 
Chapter 4, Article 8, Section 1670(i). 

RV AC SYSTEM is the "HV AC system" as defined in Section 100.1 (b) of Part 6. 

MANUFACTURED DEVICE is the "manufactured device" as defined in Section 100.l(b) of Part 6. 

NFRC 100 is the National Fenestration Rating Council document titled "NFRC 100: Procedure for Determining 
Fenestration Product U-factors." (2011) NFRC 100 includes procedures for the Component Modeling Approach 
(CMA) and site built fenestration formerly included in a separate document, NFRC 100-SB. 

NFRC 200 is the National Fenestration Rating Council document titled ''NFRC 200: Procedure for Determining 
Fenestration Product Solar Heat Gain Coefficients and Visible Transmittance at Normal Incidence .. " (2011), 

NFRC 202 is the National Fenestration Rating Cou'ncil document titled "NFRC 202: Procedures for Deterinining 
Translucent Fenestration Product Visible Transmittance at N mm.al Incidence." (2011 ). 

NFRC 203 is the N:ational Fenestration Rating Council document titled ''NFRC 203: Procedure for Determining 
Visible Transmittance of Tubular Daylighting Devices." (2012), 

NFRC 400 is the National Fenestration Rating Council document titled ''NFRC 400: Procedure for Determining 
Fenestration Product.Air Leakage." (2010). 

NSHP GUIDEBOOK is the Wew Selar Hemes Parteershlp Guidebeek, emrently adapted by the Energy 
Cemmissien. ' · 

PART 6 is Title 24, Part 6 of the California Code of Regulations. 

PUBLIC ADVISER is the Public Adviser of the Co~ssion .. 

R-V ALUE is the measure of the thermal resistance of insulation or any material or building component expressed 
in ft2-hr-°F/Btu. . 

10-102-DEFINITIONS 
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RECORD DRA WJNGS are drawings that document the as installed location and performance data on all 
ligbting and space conditioning system components, devices, appliances and equipment, including but not limited 
to wiring sequences, control sequences, duct and pipe distribution system layout and sizes, space conditioning 
system terminal device layout and air flow rates, hydronic system and flow rates, and connections for the space 
conditioning system. Record drawings are sometimes called "as built" 

REFERENCE APPENDICES are the support document for the Building Energy Efficiency Standards and the 
ACM Approval Manuals. The document consists of three sections: the Reference Joint Appendices (JA), the 
Reference Residential Appendices (RA), and the Reference Nonresidential Appendices (NA) currently adopted by · 
the Energy Commission. 

REFERENCE JOINT-APPENDICES are the Reference Joint Appendices currently adopted by the Energy. 
Commission. · 

REFERENCE.NONRESIDENTIAL APPENDICES are the Reference Nonresidential Appendices currently 
adopted by the Energy Commission. 

REFERENCE RESIDENTIAL APPENDICES are the Reference Residential Appendices currently adopted by 
the Energy Commission. 

REGISTERED DOCUMENT is a document that has been submitted to a residential or nonresidential data 
registry for retention, and the data registry has assigned a unique registration number to the document. 

REGISTRATION PROVIDER is an organization that administers a data registry service that conforms to the 
requirements in Reference Joint Appendix JA 7. 

STANDARD DESIGN BUILDING is a "Standard Design Building" as defined in Section 100.l(b) of Part 6. 

NOTE: Authority: Sections 25402 and 25402.1, and 25213, Public Resources Code. Reference: Sections 25007, 
25402 and 25402.1, 25402.4, 25402.5, 25402.8 and 25910, Public Resources Code. 

10-102 - DEFINITIONS 
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10-103-PERMIT, CERTIFICATE, INFORMATIONAL, AND 
ENFORCEMENT REQUIREMENTS FOR DESIGNERS, INSTALLERS, 
BUILDERS, MANUFACTURERS, AND SUPPLIERS 
(a) Documentation. The following documentation is required to demonstrate compliance with Part 6. This 

documentation shall meet the requirements of Section 10-103(a) or alternatives approved by the Executive 
Director. 

1. Certificate of Compliance. For all buildings, the Certificate of Compliance described in Section 10-103 
shall be signed by the person iH oowge efthe lrwl@mg S.esign, who is.eligible under Division 3 of the 
Business and.J?rofessions Code to accept responsibility for the building design (responsible person); and 
submitted in accordance with Sections 10-103(a)l and l0-103(a)2 to certify conformance with Part 6. If 
more than one person has responsibility for the building design, each person shall sign the Certificate of 
Compliance document(s) applicable to that portion of the design for which the person is responsible. 
Alternatively, the person with chief responsibility for the building design' shall prepare and sign the 
Certificate of Compliance document(s) for the entire building design. Subject to the requirements of 
Sections l-0-103(a)l and 10-103(a)2, persons who prepare Certificate of Compliance documents 
(documentation authors) shall sign a declaration statement on the documents they prepare to .certify the 
information provided on the documentation is accurate and complete. In accordance with applicable 
requirements of l0-l03(a)l, the signatures provided by resporzsible persons and documentation authors 
shall be original signatures on paper documents or electronic signatures on electronic documents 
conforming to the electroriic signature specifications in Reference Joint Appendix JA7. 

. -··---- -·-------- ~- -~ ---------'-. - ----·--· - -

' For all Nonresidential buildings, th(} DesignRt}view KickoffCertificate(s) of Compliance, and the 
Construction Document Design Review Checklist Certificate(s) of Compliance shall be eempletea reviewed 
and signed by a licensed professional engineer or licensed architect. or a licensed contractor representing 
services perfonned by or under the direct supervision of a licensed engineer or architect. as specified in the 
provisions of Division 3 of the Business and Professions Code. For buildings less than 10,000 square feet, 
the lieeruie<l fll'€lressiiiiRal eRginembis signer may be the engineer or architect ofrecord. For buildings 
greater than 10, 000 square feet but less than 50,000 square feet, tke liei.maea pF0wssi0Ral 1.mgmeeft11lli 
signer shall be a qualified in-house engineer or architect with no other project involvement or a third party 
engineer. architect. or contractor. C€lntraet€ll'S ae©©fltiftg the 1'©8fl€ll:lSWilitir.is efthe eRgiH©©f YRBJll' the 
fl1'€lvisi€lll €lHhe Bm:mess ood PFeressiells Cedr.i may alse r.iemplete alla sign thesr.i er.imfileates. For buildings 
greater than 50,000 square feet and all buildings with complex mechanical systems serving more than 
I 0,000 square feet, the lieeRSea }ll'©rossienal ellgmr.ii!Fthis signer shall be a third party engineer. architect. or 
contractor. 

A. All Certificate of Compliance documentation shall conform to a format and informational order and 
content approved by the Energy Commission. 

These documents shall: 

i. Identify the energy features, performance specifications, materials, components, and manufactured 
devices required for compliance with Part 6. 

ii. Identify the building project name and location. The building project name and location 
identification on the Certificate of Compliance shall be consistent with the building project name 
and location identification given on the other applicable building design plans and specifications 
submitted to the enforcement agency for approval with the building permit application. 

iii. Display the unique registration number assigned by the data registry if Section 10-103(a) 1 requires 
the document to be registered. · 

iv. lnClude a declaration statement to the effect that the building energy features, performance 
specifications,· materials, components, and manufactured devices for the building design identified 
on the Certificate of Compliance indicate the building is in compliance with the requirements of 
Title 24, Parts 1 and 6, and the building design features identified on the Certificate of Compliance 
are consistent with the building design features identified on the other applicable compliance 

10-103 -PERMIT, CERTIFICATE, INFORMATIONAL, AND ENFORCEMENT REQUIREMENTS FOR 
DESIGNERS, INSTALLERS, BUILDERS, MANUFACTURERS, AND SUPPLIERS 
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documents, worksheets, calculations, plans, and specifications submitted to the enforcement 
agency for approval with the building permit application. 
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v. Be signed by the documentation author to certify the documentation is accurate and complete. 
When document registration is required by Section 10-103(a)l, the signature shall be an electronic. 
signature on an electronic document in accordance with the electronic signature specifications in 
Reference Joint Appendix JA 7. 

vi. Be signed by the responsible person eligible under Division 3 of the Business and Professions 
Code to accept responsibility for the design to certify conformance with Part 6. When document 
registration is required by Section 10-103(a)l, the signature shall be an electronic signature on an 
electronic document in accordance with the electronic signature specifications in Reference Joint 
AppendixJA7. 

B. For all low~rise residential buildings for which compliance requires HERS field verification, the 
person(s) responsible for the Certificate(s) of Compliance shall submit the Certificate(s) for registration 
and retention to a HERS provider data registry. The submittals to the HERS provider data registry shall 
be made electronically in accordance with the specifications in Reference Joint Appendix JA 7. 

Contingent upon availability and approval of an electronic document repository by the Executive 
Director, Certificate of Compliance documents that are registered and retained by a HERS provider 
data registry shall also be automatically transmitted by the data registry, to an electronic document 
repository for retention in accordance with the specifications in Reference Joint Appendix JA 7. 

; 

C. For alterations to existing residential buildings for which HERS field·verification is not require4, 
including but not limited to sueh as water heater and window replacements, and for additions to 
existing residential buildings that are less than 300 square feet for which HERS field verification is not 
required, the enforcement agencies may at their discretion not require any Certificate of Compliance 
documentation, or may develop simplified Certificate of Compliance documentation for demonstrating 
compliance with the Standards. 

Exemptions from submitting compliance documentation shall not be deemed to grant authorization for 
any work to be done in any manner in violation of this code or other provisions oflaw. 

D. Beglimiag ea Jaallill)' 1, 2015, e.Qontingent upon approval of data registry(s) by the Commission, all 
nonresidential buildings, high-rise residential buildings, and hotels and motels, when designated to 
allow use of an occupancy group or type regulated by Part 6 the person(s) responsible for the 
Certificate(s) of Compliance shall submit the Certificate(s) for registration and retention to a data 
registry approved by the Commission. The submittals,Jo the approved data registry shall be made 
electronically in accordance with the specifications in Reference Joint Appendix JA7. 

Contingent upon availability and approval of an electronic document repository by the Executive 
Director, Certificate of Compliance documents that are registered and retained by an approved data 
registry shall also be automatically transmitted by the data registry to an electronic do~ument repository 
for retention in accordance with the specifications in Reference J o:i:b.t Appendix JA 7. 

2. Application for a building permit. Each application for a building permit subject to Part 6 shall contain at 
least one copy of the documents specified in Sections 10-103(a)2A, 10-103(a)2B, and 10-103(a)2C. 

· A. F!)r all newly constructed buildings, additions, alterations, or repairs regulated by Part 6 the applicant 
shall submit the applicable Certificate(s) of Compliance to the enforcement agency for approval. The 
certificate(s) shall conform to the requirements of Section 10-103(a)l, and shall be approved by the 
local enforcement agency, in accord~ce with all applicable requirements of Section 10-103(d), by 
stamp or authorized signature prior to issuance of a building permit. A copy of the Certificate(s) of 
Compliance shall be included with the documentation the builder provides to the building owner at 
occupancy as specified in Section 10-l03(b). 

For alterations to existing residential buildings for which HERS field verification is required, and when 
the enforcement agency does not require building design plans to be submitted with the application for 
a building permit, the applicable Certificate of Compliance documentation specified in 10-103(a)l is 
not required to be approved by the enforcement agency prior to issuance of a building permit, but shlill 
be approved by the enforcement agency prior to final inspecti~n of the dwelling unit, and shall be mad~ 
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available to the enforcement agency for all applicable inspections, or made available for viewing on an 
awroved data registry. 

· When the enforcement agency requires building design plans to be submitted with the application for a· 
building permit, the applicable Certificate of Compliance documents shall be incorporated into ,the 
building design plans. When Section 10-103(a)l requires document registration, the certificate(s) that 
are incorporated into the building design plans shall be copies of the registered Certificate of 
Compliance documents from a HERS provider data registry, or a data registry approved by the 
Commission. 

B. When the enforcement agency requires building design plans and specifications to be submitted with 
the application for a building permit,"the plans shall conform to the specifications for the features, 
materials, components, and manufactured devices identified on the Certificate(s) of Compliance, and 
shall conform to all other applicable requirements of Part 6. Plans and specifications shall be submitted 
to the enforcement agency for any other feature, material, component, or manufactured device that Part 
6 requires be indicated on the building design plans and specifications. Plans and specifications 
submitted with each application for a building permit for Nonresidential buildings, High-rise 
Residential buildings and Hotels and Motels shall provide acceptance requirements for code 
compliance of each feature, material, component or manufactured device when acceptance 
requirements are required under Part 6. Plans and specifications for Nonresidential buildings, High-rise 
Residential buildings and Hotels and Motels shall require, and indicate with a prominent note on the 
plans, that within 90 days after the Enforcement Agency issues a permanent final oc:cupancy permit, 
record drawings be provided to the building owner. 

For all buildings, if the specification for a building design feature, material, component, or 
manufactured device is changed before final construction or installation, such that the building may no 
longer comply with Part 6 the building must be brought back into compliance, and so indicated on 
amended plans, specifications, and Certificate(s) of Compliance that shall be submitted to the 
enforcement agency for approval. Such characteristics shall include the efficiency (or other 
characteristic regulated by Part 6) of each building design feature, material, component,· or device. 

C. The enforcement agency shall have the authority to i'equrre submittal of any supportive documentation 
that was used to generate the Certificate(s) of Compliance, including but not limited to the electronic 
input file for the compliance software tool that was used to generate performance method Certificate(s) 
of Compliance; or any other Sl!pportive documentation that is necessary to demonstrate that the · 
building design conforms to ~e reqU.irements of Part 6. 

3. Certificat~ oflnstallation. For all buildings, the person in charge of the construction or installation, who is· 
eligible under Division 3 of the Business and Professions Code to accept responsibility for the construction 
or installation of features, materials, components, or manufactured devices regulated by Part 6 or the 
Appliance Efficiency Regulations (responsible person) shall sign and submit Certificate of.Installation 
documentation as specified in Section 10-l03(a)3 to certify conformance with Part 6. If more than one 
person has responsibility for the construction or installation, each person shall sign and submit the 
Certificate of Installation documentation applicable to the portion of the construction or installation for 
which they are responsible; alternatively, the person with chief responsibility for the construction or 
installation shall sign and submit the Certificate of Installation documentation for the entire construction or 
installation scope of work for the project. Subject to the requirements of Section 10-103( a )3, persons who 
prepare Certificate of Installation documentation (documentatipn authors) shall sign a declaration statement 
on the documents they prepare to certify the information provided on the documentation is accurate and 
complete. In accordance with applicable requirements of 10-103( a)3, the signatures provided by responsible 
persons and documentation authors shall be original signatures on paper documents or electronic signatures 
on electronic documents conforming to the electronic signature specifications in Reference Joint Appendix 
JA7. . 

Delegation of Signature Authority. Except where prohibited by law. including but not limited to any 
reqillrements under Division 3 of the Business and Professions Code, the Responsible Person may delegate 
signature authority to third parties (Authorized Representatives) provided that there is a written agreement: 

i. :Between the Responsible Person and the person to be designated as the Authorized 
Rq?resentative.t; 
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ii. Specifying that the Authorized Representative may sign Certificates of Installation on behalf of the 
Responsible Person.~ 

iii. Specifying that the legal responsibility for construction or installation in the applicable 
classification for the scope of work specified on the Certificate of Installation document(s) remains 
with the Responsible Person.''i ' · 

iv. That is signed by both the Responsible Person and the Authorized Representative.~ 

v. That is retained by the HERS Provider to which all compliance documents are submitted for the 
building to which the Certificate of Installation documentation pertains~ 

vi. That is maintained in the HERS Provider Data Registni such that it is accessible !or verification 
by. included but not limited to2 the Energy Commission and enforcement agencies. 

A. All Certificate of Installation documentation shall conform to a format and informational order and 
content approved by the Energy Commission. 

These documents shall: 

i. Identify the features, materials, components, manufactured devices, and system performance 
diagnostic results required to demonstrate compliance with Part 6 and the Appliance Efficiency 
Regulations. 

ii. State the number of the building perm.it under which the construction or installation was 
performed. 

iii Display the unique registration number assigned by the data registry if Section 10-103(a)3 requires· 
the document to be registered. · 

iv. Include a declaration statement indicating that the constructed or installed features, materials, 
components or manufactured devices (the installation) identified on the Certificate of Installation 
conforms to all applicable codes and regulations, and the installation conforms to the requirements 
given on the plans and specifications approved by the enforcement agency. · 

v. Be signed by the documentation author to certify the documentation is accurate and complete. 
When document registration is required by Section 10-103(a)3, the signature shall be an electronic 
signature on an electronic document in accordance with the electronic signature specifications in 
Reference Joint Appendix JA 7. 

vi. Be signed by the f'Jiesponsible pf..erson eligible under Division 3 of the Business and Professions 
· Code to accept responsibility for construction or installation in the applicable classification for the 
scope of work specified on the Certificate of Installation document(s), or shall be signed by their 
-a,4,uthorized 'i'fiepresentative. When document registration is required by Section 10-103( a)3, the 
signature shall be an electronic signature on an electronic document in accordance with the 
electronic signature specifications in Reference Joint Appendix JA 7. 

B. For all low-rise residential buildings for whieh eemplianee requires HER~ field verilieatien, the 
person(s) responsible for the Certificate(s) of Installation , or their -a,4,uthorized 'i'fiepresentative(s }, shall 
submit all-the following Certificate of Installation documentation that is applicable to the building to a 
HERS provider data registry for registration and retention in accordance with procedures specified in 
Reference Residential Appendix RA2;. 

i. All Certificates of Installation for which compliance requires HERS field verification. 

ii. All other Certificates of Installation. except those exempted by the Energy Commission. 

The submittals to the HERS provider data registry shall be made electronically in accordance with the 
specifications in Reference Joint Appendix JA7. 

Contingent upon availability and approval of an electronic document repository by the Executive 
Director, Certificate of Installation documents that are registered and retained by a HERS provider data 
registry shall also be automatically transmitted by the data registry to an electronic document repository 
for retention in accordance with the specifications in Reference Joint Appendix JA7. 
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C. For alterations to existing residential buildings for which HERS field verification is not require~ s:ooh 
asincluding but not limited to water heater and window replacements, and for additions to existing 
residential buildings that are less than 300 square feet for which HERS field verification is not required, 
the enforcement agencies may. at their discretio~ not require any Certificate of Installation · 
documentation, or m~y develop simplified Certificate of Installation documentation for demonstrating 
compliance with the Standards. 

Exemptions from submitting compliance documentation shall not be deemed to grant authorization for 
any work to be done :in any manner in viplation of this code or other provisions oflaw. 

D. Begiml:mg on January 1, 2915, eContingent upon approval of data registry(s) by the Commission, all 
nonresidential buildings, high-rise residential buildings, and hotels and motels, when designated to 
allow use of an occupancy group or type regulated by Part 6 the person(s) responsible for the 
Certificate(s) of Installation, except those documents exempted by the Energy Commission, shall 
submit the Certificate(s) for registration and retention to a data registry approved by the Commission. 
The submittals to the approved data registry shall be made electronically :in accordance with the 
specifications in Reference Joint Appendix JA 7 .. 

Contingent upon availability and approval of an electronic document repository by the Executive 
Director, Certificate of Installation documents that are registered and reta:ined by an approved data 
registry shall also be automatically transmitted by tlie data registry to an electronic document repository 

· for retention in accordance with the specifications :in Reference -:fo:int Appendix JA 7. 

E. For all buildings, a copy of the Certificate(s) of Installation shall be posted, or made available with the 
building permit(s) issued for the building, or made available for viewing on an approved data registry, 

. and shall be made available to the enforcement agency for all applicable inspections. When document 
registration is required by Section 10-103(a)3, registered copies of the Certificate(s) of Installation from 
a HERS provider data registry or a data registry approved by the Commission shall be posted or made 
available with the building permit(s) issued for the building, and shall be made available to the 
enforcement agency for all applicable inspections: If construction on any portion of the building subject 
to Part 6 will be impossible to inspect because of subsequent construction, the enforcement agency may 
require the Certificate(s) of Installation to be posted upon completion of that portion. A copy of the 
Certificate( s) of Installation shall be included with the documentation the builder provides to the 
building owner at occupancy as specified in Section 10-103(b ). 

4. Certificate of Acceptance. For all nonresidential buildings, high-rise residential buildings, and hotels and 
motels, when designated to allow use of an occupancy group or type regulated by Part 6 the person in 
charge of the acceptance testing, who is eligible under Division 3 of the Business and Professions Code to 
accept responsibility for the applicable scope of system design, or construction, or installation of features, 
materials, components, or manufactured devices regulated by Part 6 or the Appliance Efficiency 
Regulations (responsible person), shall sign and submit all applicable Certificate of Acceptance 
documentation in accordance with Section 10-103(a)4 and Nonresidential Appendix NA7 to certify 
conformance with Part 6. If more than one person has responsibility for the acceptance testing, each person 
shall sign and submit the Certificate of Acceptance documentation applicable to the portion of the 
construction or installation, for which they are responsible; alternatively, the person with chief 
responsibility for the system design, construction or installation, shall sign and submit the Certificate of 
Acceptance documentation for the entire construction or installation scope of work for the project. Subject 
to the requirements of Section 10-103(a)4, persons who prepare Certificate of Acceptance documentation 
(documentation authors) sha:ll sign a declaration s~tement on the documents they prepare to certify the 
information provided on the documentation is accurate and complete. Persons who perform acceptance test 
procedures :in accordance with the specifications in Reference· Joint Appendix NA 7, and report the results of 
the acceptance tests on the Certificate of Acceptance (field technicians) shall sign a declaration statement on 
the documents they submit to certify the information provided on the documentation is true and correct In 
accoidarice with applicable requirements of 10-l03(a)4, the signatures provided by responsible persons, 
field technicians, and documentation authors shall be original signattires on paper documents or electronic 
signatures on electronic documents conforming to the electronic signature specifications :in Reference Joint 
Appendix JA7. 

A. All Certificate of Acceptance documentation shall conform to a format and :informational order and 
content approved by the Energy Commission. 
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These documents shall: 

i. Identify the features, materials, components, manufactured devices, and system performance 
diagnostic results required to demonstrate compliance with the acceptance requirements to which 
the applicant must conform as indicated in the plans and specifications submitted under Section · 
10-103(a)2, and as specified in Reference Nonresidential Appendix NA7. · 

ii. State the number of the building permit under which the construction or installation was 
performed. 

iii. Display the unique registration number assigned by the data registry if Section 10-103(a)4 requires · 
the document to be registere~. 

iv. · Include a declaration statement indicating that the features, materials, components or manufactured 
devices identified on the Certificate of Acceptance conform to the applicable acceptance 
requirements as indicated in the plans and specifications submitted under Section 10-103(a), and 
·with applicable acceptance requirements and procedures specified in the Reference Nonresidential 
Appendix NA7, and confirms that Certificate(s) of Installation descn'bed in Section 10-103(a)3 has 
been completed and is posted or made available with the building permit(s) issued for the building. 
or made available for viewing on an approved. data registry. 

v. Be signed by the documentation author to certify the documentation is accurate and complete. 
When document registration is required by Section 10-103(a)4, the signature shall be an electronic 
signature on an electronic document in accordance with the electronic signature specifications in 
Reference Joint Appendix JA 7. 

vi. Be signed by the field technician who performed the acceptance test procedures and reported the 
. results on the Certificate of Acceptance. When document registration is required by Section 10-

103(a )4, the signature shall be an electronic signature on an electronic document in accordance 
with the electronic signature specifications in Reference Joint Appendix JA7. 

vii. Be signed by the responsible person in charge of the acceptance testing who is eligible under 
Division 3 of the Business and Professions Code to accept responsibility for the system design, 
construction or installation in the applicable classification for the scope of work identified on the 
Certificate of Acceptance, or shall be signed by their authorized representative. When document 
registration is required by Section 10-103( a)4, the signature shall be an electronic signature on an 
electronic document in accordance with the electronic signature specifications in Reference Joint 
AppendixJA7. 

B. BeginniRg OB: Janl:Hll)' 1, 2015, e.Qontingent upon approval of data registry(s) by the Commission, for 
all nonresidential buildings, high-rise residential buildings, and hotels and motels, when designated to 
allow use of an occupancy group or type regulated by Part 6 the person(s) responsible for the 
Certificate(s) of Acceptance shall submit the Certificate(s) for registration and retention to a data 
registry approved by the Commission. The submittals to the approved data registry shall be made 
electronically in accordance with the specifications in Reference Joint Appendix JA 7. 

Contingent upon availability and approval of an electronic document repository by the Executive 
Director, Certificate of Acceptance documents that are registered and retained by an approved data 
registry shall also be automatically transmitted by the data registry, to an electronic document 
repository for retention in accordance with the specifications in Reference Joint Appendix J A 7. 

C. A copy of the registered Certificate(s) of Acceptance shall be posted, or made available with the 
building permit(s) issued for the building, or made available for viewing on an· approved data registry, 
and shall be made available to the enforcement agency for all applicable inspections. If construction cin 
any portion of the building subject to Part 6 will be impossible to inspect because of subsequent 
construction, the enforcement agency may require the Certificate(s) of Acceptance to be posted upon 
completion of that portion. A copy of the Certificate(s) of Acceptance shall be included with the 
documentation the builder provides to the building owner at occupancy as specified in Section 1 O-
l 03(b ). 

5. Certificate of Field Verification and Diagnostic Te8ting (Certificate of Verification). For all buildings 
for which compliance requires HERS field verification, a certified HERS Rater shall conduct all required 
HERS field verification and ~agnostic testing in accordance with applicable procedures specified in 
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Reference Appendices RA2, RA3, NAl, and NA2. All applicable Certificate ofVerification documentation 
shall be completed, signed, and submitted by the certified HERS Rater who performed the field verification 
and diagnostic testing services (responsible person) in accordance with the requirements of Section 10-
103(a)5, and Reference Appendices RA2, and NAI, to certify conformance with Part ·6. If more than one 
rater has responsibility for the HERS verification for the building, each rater shall sign and submit the 
Certificate of Verification documentation applicable to the portion of the building for which they are 
responsible. Subject to the requirements of Section 10-103(a)5, persons who prepare Certificate of 
Verification documentation (documentation authors) shall sign a declaration statement on the documents 
they prepare to certify the information provided on the documentation is accurate and complete. The . 
signatures provided by responsible persons and documentation authors shall be electronic signatures on 
electronic documents. 

A All Certificate of Verification documentation shall conform to a format and informational order and 
content approved by the Energy Commission. 

These documents shall: 

i. Identify the installed features, materials, components, manufactured devices, or system 
performance diagnostic results that require HERS verification for compliance with Part 6 as 
specified on the Certificate( s) of Compliance for the building. 

ii. · State the number of the building permit under which the construction or installation was 
' performed, · 

iii. Display the unique registration number assigned by the HERS provider data registry, and provide 
any additional information required by Reference Appendices RA2, RA3, NAl, and NA2. 

iv. Include a declaration statement indicating that the installed :features, materials, components or 
manufactured devices requiring HERS verification conform to the applicable requirements in 
Reference Appendices RA2, RA3, NA1,.NA2, and the requirements specified on the Certificate(s) 
of Compliance approved by the local enforcement agency, and confirms the SllJ.11e features, 
materials, components· or manufactured devices are identified on the applicable Certificate(s) of 
Installation signed and submitted by the person(s) responsible for the construction or installation as 
descnbed in Section 10-103(a)3. 

v. Be signed by the documentation author to certify the documentation is accurate and complete. The 
signatures shall be electronic signatures on electronic documents in accordance with the electronic 
signature specifications in Reference Joint Appendix JA7. 

vi. Be signed by the HERs Rater who performed the field verification and diagnostic testing services 
(responsible person). The signatures shall be electronic signatures on electronic documents in 
accordance with the electronic signature specifications in Reference Joint Appendix JA7. 

B. For all buildings for which complia,nce requires HERS field verification, the certified HERS Rater 
responsible for the Certificate(s) of Verification shall submit the Certificates for registration and 
retention to a HERS provider data registry in accordance with the appiicable procedures in Reference 
Appendices RA2 and NAI. · 

The submittals to the HERS provider data registry shall be made electronically in accordance with the 
specifications in Reference Joint Appendix JA7. 

Contingent upon availability and approval of an electronic document repository by the Executive 
Director, Certificate of Verification documents that are registered and retained by a HERS provider 
data registry shall also be automatically transmitted by the data registry, to an electronic document 
repository for retention in accordance with the specifications ill Reference Joint Appendix JA 7. 

C. For all buildings, a copy of the registered Certificate(s) of Verification shall be posted, or made 
available with the building permit(s) issued for the building, or made available for vieW:ing on an 
api;>roved data registcy. and shall. be made available to the enforcement agency· for all applicable 
inspections. If construction on any portion of the building subject to Part 6 will be impossible to inspect 
because of subsequent construction, the enforcement agency may require the Certificate(s) of 
Verification to be posted upon completion of that portion. A copy of the registered Certificate(s) of 
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Verification shall be included with the documentation the builder provides to the building owner at 
occupancy as specified in Section 10-103(b ). 

EXCEPTION to Section 10-103(a): Enforcing agencies may exempt nonresidential buildings that have no 
more than 1,000 square feet of conditioned floor area in the entire building and an occupant load of 49 persons 
or less from the documentation requirements of Section 10-103(a), provided a statement of compliance with Part 
6 is submitted and signed by a licensed engineer or the licensed architect with chief responsibility for the design. 

(b) Compliance, Operating, Maintenance, and Ventilation Information to be provided by Builder. 

1. Compliance information. 

A. For low-rise residential buildings, at final inspection, the enforcement agency shall require the builder 
to leave in the building, copies of the completed, signed, and submitted compliance documents for the 
building owner at occupancy. For low-rise residential buildings, such information shall, at a minimum, . 
include copies of all Certificate of Compliance, Certificate of Installation, and Certificate of 
Verification documentation submitted. These documents shall be in paper or electronic format and shall 
conform to the applicable requirements of Section 10~103(a). 

B. For nonresidential buildings, high-rise residential buildings and hotels and motels, at final inspection, 
the enforcement agency shall require the builder to leave in the building, copies of the completed, 
signed, and submitted compliance documents for the building owner at occupancy. For nonresidential 
buildings, high-rise residential buildings and hotels and motels, such information shall include copies 
of all Certificate of Compliance, Certificate of Installation, Certificate of Acceptance and Certificate of 
Verification dociim.entation submitted. These documents shall be in paper or electronic format and shall 
conform to the applicable requirements ofSt1ction 10-l03(a). · 

2. Operating information. At final inspection, the enforcement agency shall require the builder to leave in the 
building, for the building owner at occupancy, operating information for all applicable features, inaterials, 
components, a:nd mechanical devices installed in the building. Operating information shall inClude 
instructions on how to operate the features, materials, components, and mechanical devices correctly and 
efficiently. The instructions shall be consistent with specifications set forth by the Executive Director. For 
low-rise residential buildings, such information shall be contained in a folder or manual which provi~es all 
information specified in Section 10-103(b ); This operating information shall be in paper or electronic 
format. · 

For dwelling units, buildings or tenant spaces that are not individually owned and operated, or are centrally 
operated, such information shall be provided to the person(s) responsible for operating the feature; material, 
component or mechanical device installed in the building. This operating information shall be in paper or 
electronic format. 

3. Maintenance information. At final inspection, the enforcement agenc;y shall require the builder to leave in 
the building, for the building owner at occupancy, maintenance information for all features, materials, 
components, and manufactured devices that require routine maintenance for efficient operation. Required 
routine maintenance actions shall be clearly stated and incorporated on a readily accessible label. The label 
may be limited to identifying, by title and/or publication number, the operation and maintenance manual for 
that particular model and type of feature, ·material, component or manufactured device. For low-rise 
residential buildings, this information shall include a schedule of all interior luminaires and lamps installed 
to comply with Section 150(k). · 

For dwelling units, buildings or tenant spaces that are not individually owned and operated, or are centrally 
operated, such information shall be proVided to the person(s) responsible for maintaining the feature, 
material, component or mechanical device installed in the building. This information shall be in paper or 
electronic format 

4. Ventilation information. For low-rise residential buildings, the enforcement agency shall require the 
builder to leave in the building, for the building owrier at occupancy, a description of the quantities of 
outdoor air that the ventilation system( s) are designed to provide to the building's conditioned space, and 
instructions for proper operation and maintenance of the ventilation system. For buildings or tenant spaces 
that are not individually owned and operated, or are centrally operated, such information shall be provided 
to the person(s) responsible for operating and maintaining the feature, material, component or mechanical 
ventilation device installed in the buildiilg. This .information shall be in paper or electronic format. 
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For nonresidential buildings, high-rise residential buildings and hotels and motels, the enforcement agency 
shall require the builder to provide the building owner at occupancy a description of the quantities of 
outdoor and recirculated air that the ventilation systems are designed to provide to each area. For buildings 
or.tenant spaces that are not individually owned and operated, or are centrally operated, such information 
shall be provided to the person(s) responsible for operating and maintaining the feature, material, 
component or mechanical device installed in the building. This information shall be in paper or electronic 
format. · 

( c) Eq~pment Information to be Provided by Manufacturer or Supplier. The manufacturer or supplier of any 
manufactured device shall, upon request, provide to building designers and installers information about the . 
device. The information shall include the efficiency (and other characteristics regulated by Part 6). This 
information shall be in paper or electronic format. 

(d) Enforcement Agency Requirements. 

1. Permits. An enforcement agency shall not issue a building permit for any construction unless the 
enforcement agency determines in writing that the construction is designed to comply with the requirements 
of Part 6 that are in effect on the date the building permit was applied for. The enforcement agency 
determination shall confirm that the documentation requirements of Sections 10-103( a) 1 and 10-103( a )2 
have been met. 

If a building permit has been previously issued, there has been no construction under the permit, and the 
permit has expired, the enforcement agency shall not issue a new permit unless the enforcement agency 
determines in writing that the construction is designed to comply with the requirements of Part 6 in effect 
on the date the new permit is applied for. The enforcement agency determination shall confirm that the 
documentation requirements of Sections 10-103( a) 1 and 10-103( a)2 have been met. 

"Determines in writing" includes, but is not limited to, approval of a building permit with a stamp normally 
used by the enforcement agency. 

2. Inspection. The enforcement agency shall inspect newly constructed buildings.and additions, and 
alterations to existing buildings to determine whether the construction or installation is consistent with the 
agency's approved plans and specifications, and complies with Part 6. Final certificate of occupancy shall 
not be issued until such consistency and compliance is verified. For Occupancy Group R-3, final inspection 
shall not be complete until such consistency and compliance is verified. 

Such verification shall include determination that: 

A. All installed features, materials, components or manufactured devices; regulated by the Appliance 
Efficiency Regulations or Part 6 are indicated, when applicable, on th~ Certificate(s) of Installation, 
Certificate(s) of Acceptance and Certificate(s) 'of Verification, and are consistent with such features, 
materials, components or manufactured devices given in the plans and specifications and the 
Certificate(s) of Compliance approved by the local enforcement agency. 

B. All required Certificates of Installation are posted, or made available with the building permit(s) issued 
for the building, or made available for viewing on an approved data registry, and are made available to 
the enforcement agency for all applicable inspections, and that all required Certificates of Installation 
conform. to the specifications of Section 10-103(a)3. 

C. All required Certificates of Acceptance are posted, or made available with the building permit(s) issued 
· for the building, or made available for viewing on an approved data registry, and are made available to 

the enforcement agency for all applicable inspections, and that all required Certificates of Acceptance 
conform. to the specifications of Section 10-103(a)4. 

D. All required Certificates of Verification are posted, or made available with"the building permit(s) issued 
for the building, or made available for viewing on an approved data registry. and are made available to 
the enforcement agency for all applicable inspections, and that all required Certificates of Verification 
conform. to the specifications of Section 10-103(a)5. 

ExCEPTION ta Seetian 10 103(d): For newly eonstraeted bU:ildings that meet the re~em01.1ts of the Ne>..Y 
Selai' Homes Part:B:ership (.NSHP) as speeified in the 'NSHP Gmdebook, the eBforeement ag01.1ey may waive the 
plim eheek and inspeetion ef all measures other than the mandatory measmes in the bU:ilding. . 

NOTE: Authority: Section 25402, Public Resources Code. Reference: Section 25402, Public Resources Code. 
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(a) Scope. The requirements oftbis section.apply to nonresidential lighting control Acceptance Test Technicians 
and Employers, and the Certification Providers that train and certify them. · 

(b) Industry Certification Threshold. Lighting Controls Acceptance Test Technician and Employer certification 
requirements shall take effect when the Energy Commission finds that each of the following conditions are met 
Until such tlme that Section lQ 1Q3 Al0-103.l(b)l and lQ 1Q3 A10-103.l(b)2 are met, Field Technicians are 
allowed to complete the acceptance test requirements in Section 130.4 without completing the Acceptance Test 
Technician certification requirements. 

1. Number of Certified Acceptance Test Technicians. There shall be no less than 300 Lighting Controls 
Acceptance Test Technicians certified to perform the acceptance tests in Building Energy Efficiency 
Standards, Section 130.4. The number of certified· Acceptance Test Technicians shall be demonstrated by 
Certification Provider-prepared reports submitted to the Energy Commission. 

2. Industry Coverage by Certification Provider(s). The Certification Provider(s) approved by the Energy 
Commission, in their entirety, shall proVide reasonable access to certification for technicians representing 
the majority of the following industry groups: electrical contractors, certified general electricians, licensed 
architects. professional engineers, controls installation and startup contractors and certified commissioning 
professionals who have verifiable training, experience and expertise in lighting controls anQ. electrical 
systems. The Energy Commission will determine whether in their 6fltirety reasonable access to certification 
is provided by considering factors such as ce:rtification costs commensurate with the complexity of the 
training being provided, certification marketing materials, prequalification criteria, class availability, and 
curriculum. 

( c) Qualifications and Approval of Certification Providers. The Acceptance Test Technician Certification 
Providers (ATTCPs) shall submit a Written application to the Energy Commission with a summary and the 
related background documents to explain how the following criteria and procedures have been met: 

1. Requirements for Applicant ATTCPs to Document Organizational Structure. ATTCPs shall 
provide written explanations of the organization type, by-laws, and ownership structure. ATTCPs shall 
explain in writing how their certification program meets the qualification requirements of Title 24, Part 
l, Section IQ HB Al0-103.l(c). ATTCPs shall explain in their application to the Energy Commission 
hew-their organizational structure and their procedures include for In.dependent oversight, quality 
assurance, supervision and support of the acceptance test training and certification processes. 

2. Requirements for Certification of Employers. The ATTCPs shall provide written explanations of 
hew-their progPam ineludes certification and oversight of Acceptance Test Employers,, This explanation 
shall document how the ATTCP ta-ensures that the Employers are providing quality control and 
appropriate supervision and support for their Acceptance Test Technicians. 

· 3. Requirements for Applicant ATTCPs to Document Training and Certification Procedures. 
ATTCPs shall provide include with their application a complete copy of all training and testing 
procedures, manuals,· handbooks and materials. A TTCPs shall ex.plain in writing how their training and 
certification procedures include, but are not limited to, the following: 

A. Training Scope. The scope of the training shall include B-.Qoth hands-on experience and theoretical 
training to certify competency in the technologies and skills necessary to perform the acceptance 
testssueh that AeeejJta.fl:ee Test Teehaieiaas demoostrate their aeility to awly the Bailding Energy 
Effieieaey Standards aeeepta.Ree testing aad doemneatation requirements to a eomprehensive 
variety of lighting eontrel systems and networks that are refleetiye of the range of systems 
eurrently eneoantered in the field. The oejeetive of the ha.B:Els ·en tmiB:ing is to praetiee aad eertify 
eompeteney in the teelmologies and skills neeessary to perform the aeeeptanee tests. 

B. Lighting Controls Acceptance Test Technician Training. 

10-103-Al 0-103. I - NONRESIDENTIAL LIGHTING CONTROLS ACCEPTANCE TEST TRAJNING AND 
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(i) Curricula. Acceptance Test Technician Certification Provider training curricula for 
Lighting Control Acceptance Test Technicians shall include, but not be limited to, the 
analysis, theory, and practical application of the following: 

. a) Lamp and ballast systems; 

b) Line voltage switching controls; 

c) Low voltage switching controls; 

d) Dimming controls; 

e) Occupancy sensors; 

f) Photosensors; 

g) Demand responsive signal inputs to lighting control systems; 

h) Building Energy Efficiency Standards required lighting control systems; 

i) Building Energy Efficiency Standards required lighting control system­
specific analyticaVproblem solving skills; 

j) Integration of mechanical and electrical systems for Building Energy 
Efficiency Standards required lighting control installation and 
commissioning; 

k) Safety procedures for low-voltage retrofits ( <50 volts) to control line 
voltage systems (120 to 480 volts); 

1) Accurate and effective tuning, calibration, and programming of Building 
Energy Efficiency Standards required lighting control systems; 

m) Measurement ofilluminance according to the Illuminating Engineering 
Society's measurement procedures as provided in the IESNA Lighting 
Handbook, 1 o1h Edition, 2011, which are incorporated by reference; 

n) Building Energy Efficiency Standards lighting controls acceptance 
testing_procedures; and 

o) Building Energy Efficiency Standards acceptance testing compliance 
documentation for lighting controls. 

(ii) Hands~on training. The ATTCP shall describe in their application the design a:\ld 
technical specifications of the laboratory boards, equipment and other elements that will 
be used to meet the hands-on requirements of the training and certific.ation. 

(iii) Prequalification. Participation in the technician certification program shall be limited to 
persons who have at least three years of verifiable professional experience and expertise 
in lighting controls and electrical systems as determined by the Lighting Controls 
ATTCPs, to demonstrate their ability to understand and apply the Lighting Controls 
Aceeptance Test Teelm:icia:R certification tfaimng. The eriteria aad review processes ased 
by the f..TTCP to detenE:ine the rele>t'ance oftechm:ciat1: professional 6*perienee shall be 
deseribed in the f..TTCP application to the Energy Com.m:ission . 

. (iv) Instructor to Trainee Ratio. ,A,. safficieat rati-0 of instructors to participants in classroom 
and laboratory w:ork to ensure mtegrity at1:d efficacy of the euniculum and program. The 
A TTCP shall document in its application to the Energy Commission why its instructor to 
trainee ratio is sufficient to ensure the integrity and efficacy of the curriculum and 
program based on industry standards and other relevant information. 

(v) Tests. The A TTCP shall describe the A-written and practical test§ that-used to 
demonstrates each certification applicant's competence in all specified subjects. The 
ATTCPs shall retain all results of these tests for five ye!3fS from the date of the test. 

(vi) Recertification. The ATTCP shall recertify all Acceptance Test Technicians and 
Acceptance Test Employers prior to the implementation of each adopted update to the 
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Building Energy Efficiency Standards as these updates affect the acceptance test 
requkementsR~qa:iremeats and Proeedures fer reeertifieatioB: ofAseeptmee Test 
Teelmieilm:s eaeh time the Bailr!ing BB:ergy EffieieB:Sy Stanclarels is l:lpelated vffl:h B:ew 
8iB:Eller moclified aeeeptaooe test requiremeB:ts. Recertification reqµirements and 
procedures shall only apply to those specific elements that are new or modified in future 
updates to Building Energy Efficiency Standards. 

C. Lighting Controls Acceptance Test Employer Training. Training for Lighting Controls · 
Acceptance Test Employers shall consist of a single class or webinar consisting of at least four 
hours of instruction that covers the scope and process of the acceptance tests.in Building Energy 
Efficiency Standards, Section 130.4. 

D. Complaint Procedures. The ATTCPs shall describe in their applications to the Energy 
Commission procedures for accepting and addressing complaints regarding the performance of any 
eertified Acceptance Test Technician or Employer certified by the A TTCP, and explain how 
building departments and the public will be notified of these proeeduxesproceedings. 

E. Certification Revocation Procedures. The A TTCPs shall describe in their applications to the 
Energy Commission procedures for revoking their certification of Acceptance Test Technicians and 
Employers based upon poor quality or ineffective work, failure to perform acceptance tests, 
falsification of documents, failure to comply with the documentation requirements of these 
regwations or other specified actions that justify decertification. 

F. Quality Assurance and Accountability. The ATTCP shall descn'be in their application to the 
Energy Commission how their certification business practices include quality assurance; 
iRdepemleE.t ev-ersight and accountability measures, sueh as,including but not limited to 
independent oversight of the certification processes and procedures, visits to building sites where 
certified technicians are completing acceptance tests, certification process evaluations, building 
departm~nt surveys to determine acceptance testing effectiveness, and expert review of the training 
curricula developed for Building E~ergy Efficiency Standards, Section 130.4. The ATTCP shall 
review a random sample of no less than 1 percent of each Technician's completed compliance 
forms. and shall perform randomly selected on-site audits of no less than 1 percent of each 
Technician's completed acceptance tests. Independent oversight may be demonstrated by 
accreditation under the ISO/IEC 17024 standard. 

G. Certification Identification Number and Verification of ATT Certification Status. Upon 
certification of an A TT, the A TTCP shall issue a unique certification identification number to the 
ATT. The AITCP shall maintain an accurate record of the certification status for all ATTs that the 
AITCP has certified. The ATTCP shall provide verification of current ATT certification status 
upon request to authorized document Registration Provider personnel or enforcement agency 
personnel to determine the ATT's eligibility to sign Certificate of Acceptance documentation 
according to all applicable requirements in Sections 19 Hl3 AI0-103.I, 10.102, 10-103(a)4, and 
the Reference Joint Appendix JA7. 

(d) Requirements for ATTCPs to Provide f ... B:nual Regular Reports. The ATTCP shall provide the 
following regular reports to the Energy Commission: 

I. Annual Report: The ATTCP shall provide an annual report to the Energy Commission summarizing the 
certification services provided over the reporting period, includillg the total number of Acceptance Test 
Technicians and Employers certified by the ATTCP (aj) during the reporting period and (bfil to date. 
The annual report shall include a summarv of all actions taken against any Acceptance Test Technician 
or Employer as a result of the complaint or quality assurance procedures described by the A TTCP as 
required under Section 10-103. lfc)(3)(D) and 10-103. Hc)(3)(F). 

2. Update Report: The AITCP shall have not! less than six months following the adoption of an update to 
the Building Energy Efficiency Standards to nrepare an Update Report. The ATTCP shall submit an 
Update Report to the Energy Commission not! less than~~ months prior to the effective date of any 
newly adopted; er am®ftOOI®Et te 1mistiI1g, update to the Building Energy Efficiency Standards., 
:f!OOThe A TTCP shall report to the Energy Commission what adjustments have been made to the 
training curricula, if any, to address changes to the Building Energy Efficiency Standards Acceptance 
Testing requirements, adopted updates to the Building Energy Efficiency Standards or to ensure 
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training is reflective of the variety of lighting controls that are currently encountered in the field, no less 
than six months pri-Or to the effeetive date of any ne:wly adopted; or atneadment to existiRg, Building 
Energy Effieieney Standards. All required update reports· shall contain a signed certification that the 
ATTCP has met all requirements under Section 10-103.Hc). Update reports shall be annroved through 
the Amendment Process provided under Section 10-103. I (f). 

All required r.eports shall contain a signed certification that the ATTCP has met all requirements for this 
program. 

_(e) laterim i'\:ppreval ef Lighting Centrals heeeptanee Test Teelmieian CertiHeatien Previder. The 
California Adv-aneed Lighting Controls Traffiffig Program. (CALCTP) shall. be approved as aa aufuemed 
LlglrtiB:g Controls 1'.ceeeptaaee Test Teehnieiaa Certifieatioa PrO"nder subj eet to the follov.•ffig eonditions: 

1. futerim apflFElval shall be eonditioned upon submittal of aa applieation that eontains the information 
required by subdivision (e)(l) (3), ineluding doe'B:l:llentation demonstrating that the eertifieation 
ineludes training and testffig on the Building Energy Effieieney Standards lighting eontrol aeeeptaaee 
testing flFEleedures and the Building Energy Effieieney Standards aeeeptaaee testing eompliimee 
documentation for lighting eonti:ol systems. 

2. Teehnieians who have been eertified by CALCTP prior to the inelusion of training on the Building 
Energy Effieieney Standards aeeeptanee testing proeedures and eompliance dobumentation shall 
qualify as Lighting Control lLeceptance Test Teehnicians upon suceessful completion ofa elass or 
webinar eonsistiBg of at least four hours of instruetion on the Building Energy Effieiency Standards 
acceptance testing proeedmes and eomplianee do6Wlientation. 

3. Employers who have been certified by CALCTP prior'to the inclusion oftraining on the Building 
Energy Effieieney Staadards aeceptance testing proeedHtes aad eomplianee doeumentation shall 
qualify as a Lighting Control 1\ceeptanee Test Employer upon sueeessful eompletion ofa class or 
webinar consisting of at least four hems of instruetion on the Building Energy Effieieney Standards 
acceptanee testing proeedures aad compliaaee doeumentation. 

4. Interim appro•«al for all lJTCPs shall end on the later date et; July 1, 2014 or six months after the 
effeetiye date of the 2013 California Buildffig Energy Effieieney Standards. The Energy Commission 
may extend the interim approval period for up to six additional months total, if it determines the 
threshold reqtlirements in Seetien 10 103 ,\(b) have not been met for the certifieation requirements to 
take effect. If the Energy Commission determines that an ~!:tension is neeessary, its determination 
shall be appro:ved at a publiely noticed meeting. 

5. During the interim appro»ral period; ineluding any possible exteasions to this interim period, the Energy 
Commission may approve additional lJTCP providers meeting the reqtlirements of 10 103 ,A,,(e) •. 

(f.!i) Application Review and Determination. The Energy Commission shall review Acceptance Test Technician 
Certification Provider applications according to the criteria and procedures in Section IQ 193 AI0-103.l(c) to 
determine if such providers are approv:ed to meet the specified requirements for providjnge acceptance testing 
certification services. 

·I. Energy Commission staff will review and validate all information received on Acceptance Test 
Technician Certification Provider applications, and determine that-whether the application is complete 
and contains sufficient information to be evaluatedapflt©Yi!d: by staff. Complete annlications sball be 
evaluated by staff based on their contents. · 

2. The Executive Director may require that .the applicant provide additional information as required by 
staff to fully evaluate the Provider application. 

L The Executive Director shall provide a copy of its-the staff evaluation to interested persons and provide 
a reasonable opportunity for public comment. 

31. The Executive Director shall issue a written recommendation that the Energy Commission designate 
· the applicant as an authorized Acceptance Test Technician Certification Provider ot deny the Provider 

application. 

4~. The Energy Commission shall make a final decision on the application at a publicly noticed hearing. 

(f) Amendment Process. 
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The ATICP may amend a submitted or approved application. as described in this Section. 

1. Amendment Scope. 

A. Nonsubstantive Chan2es. A nonsubstantive change is a change that does not substantively alter the 
requirements of the application materials for the ATICP, ATI& or ATI Employer. For amendments 
making only nonsubstantive changes, the A TTCP shall submit a letter descnbing the change to the 
Energy Commission as an addendum to the application. 

B. Substantive Changes. A substantive change is a change that substantively alters the requirements of 
the application materials for the A TTCP, ATT. or ATI Employer. For amendments making any 
substantive changes, the ATTCP shall submit the following: 

(i) A document describing the scope of the change to the application. the reason for the change 
and the potential impact to the ATTCP, A TI. and ATI Employer as an addendum to the 
application; 

(ii) A replacement copy of the affected sections of the ATTCP application with the changes 
incornorated: and 

(iii) A copy of the affected sections of the ATTCP application showing the changes in underline 
and strikeout format. · · 

2. Amendment Review. Amendments submitted prior to approval of an ATTCP application shall be included 
in the application's Application Review and Detennination process specified in Section 1 Q 1 Q3 A lQ_-
103. l ( e ). 

Amendments submitted after approval of an ATTCP's application that contain only nonsubstantive changes 
shall be reviewed by the Executive Director for consistency with Section 19 1 Q3 A 10-103 .1. Amendments 
determined to be consistent with this Section shall be incomorated into the approval as errata. 

Amendments submitted after approval of an ATICP's application that contain any substantive changes 
shall be subject to the Application Review and Determination process specified in Section IQ 193 Al 0-
103. l(e). If the Energy Commission finds that the amended application does not meet the requirements of 
Section 1Q 1Q3 Al0-103.1, then the ATTCP shall either abide by the terms of their previously approved 
application or have their approval suspended. 

(g) Review by the Energy Commission. 

If the Energy Commission determines there is a violation of these regulations or that an Acceptance Test 
Technician Certification Provider is no longer providing adequate certification services, the Energy Commission 
may revoke the authorization of the Acceptance Test Technician Certification Provider pursuant to Section 1230 
et7 seq. of Title 20 of the California Code of Regulations. 

NOTE: Authority: Sections 25402, 25402.1, 25213, Public Resources Code. Reference: Sections 25007, -25402(a)­
(b), 25402.l, 25402.4, 25402.5, 25402.8 and 25910, Public Resources Code. 

10 193 Bl0-103.2 -NONRESIDENTIAL MECHANICAL ACCEPTANCE 
TEST TRAINING AND CERTIFICATION 
(a) Scope. The requirements of this section apply to nonresidential mechanical Acceptance Test Technicians and 

Employers and the Certification Providers that train and certify them. · 

(b) Industry Certification Threshold. Mechanical Acceptance Test Technician and Employer certification 
requirements shall take effect when the Energy Commission finds that each of the following conditions are met 
Until such time that Sections Hl 1.93 IH0-103.2(b)l and Hl 1Q3 JH0-103.2(b)2 are met, Field Technicians are 
allowed to complete the acceptance test requirements in Section 120.5 without completing the Acceptance Test 
Technician certification requirements. 

1. Number of Certified Acceptance Test Technicians. 
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(c) 

A. There shall be no less than300 Mechanical Acceptance Test Technicians certified to perfopn all of the 
acceptance tests in Building Energy Efficiency Standards, Section 120.5, except as provided in 
Subsection HHQ" ~10-103.2(b)l.B, below. The number of certified Mechanical Acceptance Test 
Technicians shall be demonstrated by Certification Provider-provided reports submitted to the Energy 
Commission. 

B. If there are less than 300 Mechanical Acceptance Test Technicians certified to perform all of the 
acceptance tests in Building Energy Efficiency Standards, Section 120.5, then there shall be at least 300 
Mechanical Acceptance Test Technicians certified to complete the following tests: 

(i) NA7 .5 .1 Outdoor Air Ventilation Systems 
(ii) NA7 .5.2 Constant VolUm.e, Single Zone Unitary Air Conditioners and Heat Pumps 
(iii) NA 7 .5.4 Air Economizer Controls 
(iv) NA7.5.5 Demand Control Ventilation Systems 
(v) NA 7.5.6 Supply Fan Variable Flow Controls 
(vi) NA7.5.7, NA7.5.9 Hydronic System Variable Flow Controls 
(vii) NA7.5.10 Automatic Demand Shed Controls 

The number of certified Mechanical Acceptance Test Technicians shall be demonstrated by 
Certification Provider-provided reports submitted to the Energy Commission. 

2. Industry Coverage by Certification Provider(s). The Mechanical Acceptance Test Technician 
Certification Provider(s) approved by the Energy Commission, in their entirety, provide reasonable access 
to certification for technicians representing the majority of the following industry groups: Professional 
engineers, licensed architects, HV AC installers, mechanical contractors, Testing and Balancing (TAB) 
certified technicians, controls installation and startup contract~rs and certified commissioning professionals 
who have verifiable training, experience and expertise in HV AC systems. The Energy Commission ·will 
determine reasonable access by considering factors such as certification costs commensurate with the 
complexity of the training being provided, certification marketing materials, prequalification criteria, class 
availability and curriculum. 

Qualifications and Approval of Certification Providers. The Acceptance Test Technician Certification 
Providers (ATTCPs) shall submit a written application to the Energy Commission with a summary and the 
necessary background documents to explain how the following criteria and procedures have been l!let: 

1. . Requirements for Applicant ATTCPs to Document Organizational Structure. ATTCPs shall 
provide written explanations of the organization type, by-laws, and ownership structure. ATTCPs shall 
explain in writing how their certification program meets the qualifications of Building Energy 
Efficiency Standards, Section 1Q 1Q3 lH0-103.2(c). ATTCPs shall explain in their application to the 
Energy Commission haw-their organizational structure and their procedures inelade for indepep.dent 
oversight, quality assurance, supervision and support of the acceptance test training and certification 
processes. 

2. Requirement for Certification of Employers. The ATTCPs shall provide written explanatio~ of hew 
their program inelueles-their certification and oversight of Acceptance Test Employers,,, ta-This 
explanation shall document how the ATTCP ensures that the Employers are providing quality control 
and appropriate supervision and support for their AcQeptance Test Technicians. 

3. Requirements for Applicant ATTCPs to Document Training and Certification Procedures. · 
A TTCPs shall provide include with their application a complete copy of all training and testing 
procedures, manuals, handbooks and materials. A TTCPs shall explain in writing how their training and 
certification procedures include, but are not limited to, the following: · 

A. Training Scope. The scope of the training shall include B12oth hands-on experience and theoretical 
training to certify competency in the technologies and skills necessary to perform the acceptance 
testssueh that Aeeeptmee Test TeeJmieiaBB demoB:Strate their ability to apply the Blfflding Energy 
Effieieney Standards aeeeptanee testing and c!oeameBtation requiremeBts to a eomprehensi:Ye 
variety ofmechanieal sy&ems and eontrols that is refleetive ·of the range of systems etllTeBtly 
eneountered in the field. 

B. Mechanical Acceptance Test Technician Training. 
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(i) Curricula£. Acceptance Test Technician Certification Provider training curricula for 

Mechanical Acceptance Test Tecbniciims shall include, but not be limited to; the analysis, 
theory, and practical application of the following: · 

a) Constant v_olume system controls; 

b) Variable volume system controls; 

c) Air-side economizers; 

d) Air distribution system leakage; 

e) Demand controlled ventilation with C02 sensors; 

f) Dem.and controlled ventilation with occupancy sensors; 

g) .Automatic demand shed controls; 

h) Hydronic valve leakage; 

i) Hydronfo system variable flow controls; 

j) Supply air temperature reset controls; 

k) Condenser water temperature reset controls; 

I) Outdoor air ventilation systems; 

·m) Supply fan variable flow controls; 

n) Boiler and chiller isolation controls; 

o) Fault detection and diagnostics for packaged direct-expansion units; 

p) A~tomatic fault detection and diagnostics for air handling uD.its and zone 
terminal units; 

q) Distributed energy storage direct-expansion air conditioning systems; 

r) . Thermal energy storage systems; 

s) Building Energy Efficiency Standards mechanical acceptance testing 
procedures; and 

t) Building Energy Efficiency Standards acceptance testing compliance 
. documentation for mechanical systems. 

(ii) Hands-on training. The ATTCP shall describe in their application the design and 
technical specifications of the laboratory boards, equipment and other elements that will 
be used to meet the hands-on requirements of the training and certification. 

(iii) Prequalification:.~ Participation in the technician certification program shall be limited to 
persons who have at least three years of verifiable professional experience and expertise 
in mechanical controls and systems as determined by the Mechanical A TTCPs-te 
demoBBtrate an ability to understand 8nd apply the Meehanical !.ceeeptanee Test 
Teehnieian. eertifkiation traieffig. 'The eriteria and review proeesses used by the f,TTCP 
to determffi.e the rele:vanee ofteebmeian. professional e~tperienee shall be deseribed in the 
ATTCP applieation to the Energy Commissioo. 

(iv) Instructor to Trainee Ratio. A suffieient ratio ofinstraetors to partieipantsin elassroom 
and laboratory work to e:nsure integrity and effieaey of the emrieu!wn and program. The 
ATTCP shall document in its application t!J the Energy Commission why its ip..structor to 
trainee ratio is sW-ficient to ensure the integrity and efficacy of the curriculum and program 
based on industry standards and other relevant information . 

. (v) Tests. The A TTCP shall describe the :A-written and practical tests used to-that 
demonstrates each certification applicant's competence in all specified subjects. The ATTCPs 
shall retain all results of these tests for five years from the date of the test. · 
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(vi) Recertification. The ATTCP shall recertify all Acceptance Test Technicians and 
Acceptance Test Employers prior to the implementation of each adopted update to the 
Building Energy Efficiency Standards as these updates affect the acceptance test 
requirements.R~qukements ·and Proeedares for reeertifieatioa of1\eeepta:aee Test Teeha:ieiaes 
eaeh time the Buildffig Energy Effieieney StaB:ciarcls is updated •tVith new and/or moclified 
aeeeptanee test requirements. Recertification requirements and procedures shall only apply to 
those specific elements that are new aru:Yor modified in future updates to Building Energy 
Efficiency Standards. 

C. Mechanical Acceptance Test Employer Training. Training for MechaniQal Acceptance Test 
Employers shall consist of a single class or webinar consisting of at least four hours of instruction 
that covers the scope and process of the acceptance tests in Building Energy Efficiency Standards, 
Section 120.5. 

D. Complaint Procedures. Proce!lures described in writing for notifying building departments and 
the public that the Acceptance Test Certification Provider will accept complaints regarding the 
performance of any certified acceptance test technician or employer, and procedures for how the 
Provider will address these complaints. 

E. Certification Revocation Procedures. Procedures described in writing for revoking their 
certification of Acceptance Test Technicians and Employers based upon poor quatlty or ineffective 
work, failure to perform acceptance tests, falsification of documents, failure to comply with the 
documentation requirements of these regulations or other specified actions that justify 
decertification. 

F. Quality Assurance and Accountability. TheATTCPs shall describe in their applications to the 
Energy Commission how their certification business practices include quality assurance, 
independent oversight and accountability measures, including but not limited to sueh as 
independent oversight of the certification processes and procedures, visits to building sites where 
certified technicians are completing acceptance tests, certification process evaluations, building 
department surveys to determine acceptance testing effectiveness, and expert review of the training 
curricula developed for Building Energy Efficiency Standards, Section 120.5. The ATTCP shall 
review a random sample of no less than 1 percent of each Technician's completed compliance 
forms: and shall perforill randomly selected on-site audits of no less than 1 percent of each 
Technician's completed acceptance tests. Independent oversight may be demonstrated by 
accreditation under the ISO/IEC 17024 standard. 

G. Certification Identification Number and Verification of ATT Certification Status. Upon 
certification of an A TT, the A TTCP shall issue a unique certification identification number to the 
'ATT. The ATTCP shall maintain an accurate record of the certification status for all ATTs that the 
ATTCP has certified. The A TTCP shall provide verification of current A TT certification status 
upon request to authorized document Registration Provider personnel or enforcement agency 
personnel to determine the ATT's eligibility to sign Certificate of Acceptance documentation 
according to all applicable requirements in Sections 19 193 IH0-103.2, 10-102, 10-103(a)4, and 
Reference Joint Appendix JA 7. 

(d) Requirements for ATTCPs to Provide Anneal Regular Reports. The ATTCP shall provide the 
following regular reports to the Energy Commission: 

1. Annual Report: The ATTCP shall provide an annual report to the Energy Commission summarizing the 
certification services provided over the reporting period, including the total number of Acceptance Test 
Technicians and Employers certified by the agency (ai) during the reporting period and (bill to date. 
The annual report shall include a summary of all actions taken against any Acceptance Test Technician 
or Einployer as a result of the complaint or quality asSu.rance procedures described by the ATTCP as 
required under Section 10-103.2(c)(3)(D) and 10-l03.2(c)(3)(F). 

2. Update Report: The A TTCP shall have not less than six months following the adoption of an update to 
the Building Energy Efficiency Standards to prepare an Update Report. The ATTCP shall submit an 
Update Report to the Energy Commission nm less than~ six months prior to the effective date of any 
newly adopted; €lf ams1ulmsll:t t€l emisoog. uodate to the Building Energy Efficiency Standards, ~The 
ATTCP shall report to the Energy Commission what adjustments have been made to the training 
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curricula, if any, to address changes to the Building Energy Efficiency Standards Acceptance Testing 
reqllirements, adopted updates to the Building Energy Efficiency Standards or to ensure training is 

· reflective of the variety of lighting eoo.trols that aremechanical equipment and systems currently 
encountered in the field; no less than silE months prior to the effeetive date of any ne>.vly adopted; or 
amendm:ent to 9*isting B'ailamg Energy Effieieru;y Standai'ds. All required update reports shall contain 
a signed certification that the A TTCP has met alt' requirements under Section 10-103 .2(cl. Update 
reports shall be annroved through the Amendment Process provided under Section 10-103.200. 

All required reports shall.contain a signed certification that the A TTCP has met all requirements for this program. 

_(e) Iaterim AppMv-al afMeehaaieal Aeeeptaaee Test Teehaieian Certifieatian Pl'1w-iders. The Assoeiated 
Ak Balanee Co1:l:D£il (1\ABC), National Enviremaental Balanemg Bureau (NEBB), and the Testing 
Aaj:asting and Balaneiflg Bureau (TABB) shall be eoB:ditiOE:ally approved as authomed Meeha:Bieal 
Aeeeptance Test Technician CertifieatioB: Providers, each separately subjeet to the_folk>wiflg coB:ditioB:S: 

1. Interim approval shall only apply to 11echanieal ,'\eeeptanee Test TeelmieiaB:S eompl:eting tho follo·NiB:g 
mecham.eal aceeptanee tests required m Building BB:ergy BffieieB:€y S~ds, SeetioB: 120.5. 
Mecham.ea! ,A,..eceptanee Test TeelmieiaB:S certified by OB:O of the abo:r,'e orga:aimtioB:S do not have 
mterim approval to eomplete all other mechanieal aceeptanee tests m Buildiflg Energy Efficieney 
Standards, Seetion 120.5. 

l'... N1\'7 .5 .1 Outdoor Air Veatilation Systems 

B. NA7.5.2 CoB:Stant 'lolt1me, Siflgle ZoB:O Unitary Air ConditioB:Ors and Heat Pumps 

C. "NA7.5.4 Ak EcoB:Omizer Controls 

D. N:A:7.5.5 D~d Control VentilatioB: Systems 

E. "HA 7.5.6 Supply Fan Variable Flow Controls 

F. Nl' .. 7.5.7, Nl'..?.5.9 Hydronie System ·variable Flow Controls 

G. }L'\7.5.10 Automatic Demand Shed Controls 

2. Interim appro'ral shall be coB:ditioned apoB: submittal of an applieation that contams the information 
reqwed by subdivisioB: (c)(l) (3), ffieludiflg doeumentation dOl:ROnstratiB:g that the certification 
mclades trainiag and testiag OB: the Buildiflg Energy Effieieooy Standards meehanieal aeceptanee 
testiflg proeedures and the Buildffig BB:ergy Bffieieney Standards aeceptance testing eomplianee 
doerameatation for meehanieal systems. 

3. Teelmieians \Yho ha•;e been certified by ,\ABC, NBBB, or TABB prior to the inclusioB: of training on 
tho Buildffig Energy Efficiency Standards aceeptanee testing proeedares and eamplianee 
doeumentation shall EJ:l:lalify as a Mechanical l' .. ceeptance Test Teelmicians apon suocessful eompletion 
of a elass or v,rebmar oB: the Bui:ldffig Energy Efficiency Standards aeceptanee testing procedures and 
eomplianee doeumentation. 

4. Employers ·nrho have been certified by l .. ABC, NBBB, or TABB prior to the inelusion oftraiffing on 
the Buildffig Energy Bfficieney Standards aeceptanee testing procedares and compliance 
dooomentatioB: shall qualify as a 11eeha:Bieal l .. ceeptance Test Employer upon suecessful completioB: of 
a elass or webiaar coB:Sisting of at least four hot!FS of iB:Stra£tion on the Building Energy Effieiency 
Standai'ds aeeeptance testiB:g proeedares and compliance doeumentation. 

5. Interim approval for all ATTCPs shall end on tho later date of July 1, 2014 or silE months after tho 
effeetiv:e date ofthe 2013 California Buildiflg Energy EfficieB:ey Standards. The BB:erg;· Commission 
may e~Etend tho mterim approval period for u:p to silE additioB:al moo.tbs total, if it determmes the 
threshold requirements in Section 10 103 B(b) have not been met for the certifieatioB: requirements to 
take effeet. If the Energy Commission determines that an sctension is necessary, its determination 
shall be approved at a publicly B:Otieed meeting. 

6. Daring the interim appro•,<al period; includiflg any possible e1ctensions to this interim period; the EB:ergy 
CommissioB: may approve additional 1\TTCP providers meeting the reqwements of Seetion .10 103 
B(£f: 

10-103-Bl 0-103.2 - NONRESIDENTIAL MECHANIC491fJIJEPTANCE TEST TRAINING AND CERTIFICATION 
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(f.!LJ Application Review and Determination. The Energy Commission shall review Acceptance Test Technician 
Certification Provider applications according to the criteria and procedures in Section 10 l 9s E 10-103 .2( c) to 
determine if such providers are appro't<ed tomeet the specified requirements for providfilge acceptance testing 
certification services. 

1. Energy Commission staff will review and validate all information received on Acceptance Test · 
Technician Certification Provider applications, and determine that-whether the application is complete 
and contains sufficient information to be evaluated~ Complete applications sha11 be 
evaluated by staff based on their contents. 

2. The Executive Director may require that the applicant provide additional information as required by 
staff to fully evaluate the Provider application. 

l,__ The Executive Director shall provide a copy of its-the staff evaluation to interested persons and provide 
an opportunity for public comment. 

J±. The Executive Director shall issue a written recommendation that the Energy Commission designate 
the applicant as an authorized Mechanical Acceptance Tester Certification Provider or deny the 
Provider application. 

42. The Energy Commission .shall make a final decision on the application at a publicly noticed hearing. 

(f) Amendment Process. 

The ATTCP may amend a submitted or approved application as descnbed in this Section. 

I. Amendment Scope. 

A. Nonsubstantive Changes. A nonsubstantive change is a change that does not substantively alter the 
requirements of the application materials for the ATTCP. ATT! or ATT Employer. For amendments 
making only nonsubstantive changes. the ATTCP shall submit a letter descnbing the change to the 
Energy Commission as an addendum to the application. 

B. Substantive Changes. A substantive change is a change that substantively alters the requirements of 
the application materials for the ATTCP, ATT, or ATT Employer. For amendments making any · 
substantive changes, the ATTCP shall submit the following: 

, (i) A document describing the scope of the change to the application, the reason for the change 
and the potential impact to the ATTCP, ATT1 and ATT Employer as an addendum-to the 
application; 

(ii) A replacement copy of the affected sections of the ATICP application with the changes 
incomorated: and · 

(iii) A copy of the affected sections of the ATTCP application showing the changes in underline 
and strikeout format. 

2. Amendment Review. Amendments submitted prior to approval of an ATTCP application shaU be included 
in the application's Application Review and Determination process specified in Section IQ lQs Sill: 
103.2(e). 

Amendments submitted after approval of anATTCP's application that contain only nonsubstantive changes 
shall be reyiewed by the Executive Director for consistency with Section l Q 19s B I 0-103 .2. Amendments 
determined to be consistent with this Section shall be incorporated into the approval as errata. · 

Amendments submitted after approval of an ATTCP' s application that contain any substantive changes 
shall be subject to the Application Review and Determination process specified in Section l Q 1 Os SI Q:; 
I 03 .2{e ). If the Energy Commission finds that the amended application does not meet the requirements of 
Section IQ 103 Sl0-103.2. then the ATTCP shall either abide by the terms of their previously approved 
application or have their awroval suspended. 

(g) Review by the Energy Comniission. · 

If the Energy CommiSsion determines there is a violation of these regulations or that an Acceptance Test 
Technician Certification Provider is no longer providing adequate certification services, the Energy 
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Commission may revoke the authorization of the· Acceptance Test Technician Certification Provider pursuant 
to Section 1230 et seq. of Title 20 of the California Code of Regulations. 

NOTE: Authority: Sections 25402, 25402.1, 25213, Public Resources Code. Reference: Sections 25007, 25402(a)­
(b ), 25402.1, 25402.4, 25402.5, 25402.8 and 25910, Public Resources Code. 

10-104 - EXCEPTIONAL DESIGNS 
NOTE: See Section 10-109 for approval of calculation methods and Alternative Component Packages. 

(a) Requirements. If a building permit applicant propose~ to use a performance compliance approach, and the 
building designs cannot be adequately modeled by an approved calculation method, an applicant shall be granted 
a building permit ifthe Commission finds: 

1. That th~ design cannot be adeq.uately modeled with an approved calculation method; 

2. Using an alternative evall:iation technique, that the design complies with Part 6; and 

3. That the enforcement agency h~ determined that the design complies with all other legal requirements. 

(b) Applications. The applicant shall submit four copies of a signed application with the following materials to the 
Executive Director: · · 

1. A copy of the plans and documentation required by Section 10-103(a)2; 

2. A statement explaining why meeting the energy budget cannot be demonstrated using an approved 
calculation method; 

3. Documentation from the enforcement agency stating that: 

A. Meeting the energy budget requirements cannot be demonstrated using an approved calculation 
method; and 

B. The design complies with all other legal requirements; and 

4. A detailed evaluation of the energy consumption of the proposed building and the building's materials, 
components, and manufactured devices proposed to be installed to meet the requirements of Part 6 using au 
alternative evaluation technique. The evaluation shall include a copy of the technique, instructions for its 
use, a list of all input data, and all other information required to replicate the results. 

NOTE: Authority: Sections 25402 and 25402.1, Public Resources Code. Reference: Sections 25402 and 25402.1, 
Public Resources Code. 

10-104._EXCEPTIONALDESIGNS 4911 
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10-105 - ENFORCEMENT BY TaE CO:Ml\fiSSION 
(a) Where there is No Local Enforcement Agency. Before new construction may begin in an area where there is 

no local enforcement agency, the Executive Director shall determine in writing that the building design 
conforms to the requirements of Part 6. The person proposing to construct the building shall submit the 
information described in Sections 10-103(a)l and 10-103(a)2 to the Executive Director when such a 
determination is sought. 

(b) Where building construction is under the jurisdiction of a State agency. Pursuant to Public Resources Code 
Section 25402.l(g)(5), no construction of any State building shall commence until the Department of General 
Services or the State agency that otherwise has jurisdiction over the property determines that the construction is 
designed to comply with the requirements of Part 6,,. and confirms that the documentation requirements of 
Sections 10-103(a) 1 and 10-103(a)2 have been met; and that the plans indicate the features and performance 
specifications needed to comply with Part 6. The responsible state agency shall notify the Commission's 
Executive Director of its determination. 

( c) Where the Enforcement Agent!y Fails to Enforce. If an enforcement agency fails to enforce the requirements 
of this article or of Part 6 the Commission, after furnishing 10 days written notice, may condition building 
permit issuance on submiss~on of the information described in Sections 10-103(a)l and 10-103(a)2 to the 
Executive Director and on his or her written determination that proposed construction conforms to the . 
requirements of Part 6. 

NOTE: Authority: Code Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public Resources 
Code. 

J0,..105 -ENFORCEMENT BY THE COMMISSION 
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10-106- LOCALLY ADOPTED ENERGY STANDARDS 
(a) Requirements. Local governmental agencies may adopt and enforce energy standards for newly constructed 

buildings, additions, alterations, and repairs to existing buildings provided the Energy Commission finds that the 
standards will require buildings to be designed to consume no more energy than permitted by Title 24, Part 6. 

(b) Documentation Application. Local governmental.agencies wishing to enforce locally adopted energy standards · 
shall submit an application with the following materials to the Executive Director: 

1. The proposed energy standards~ .. 

2. The local governmental agency's findings and supporting analyses on the energy savings and cost 
effectiveness of the proposed energy standards~ .. 

3. A statement or finding by the local governmental agency that the local energy standards will require 
buildings to be designed to consume no more energy than permitted by Part 6; and .. 

4. Any findings, determinations, declarations or reports, including any negative declaration or environmental 
·impact report, required pursuant to the California Environmental Quality Act, Pub. Resources Code Section 
21000 et seq. 

NOTE: Authority: Section25402.l, Public Resources Code. Reference: Sections 25402.1, 21080.4, 21153, Public 
Resources Code. 

I 0-106 - LOCALLY ADOPTED ENERGY STANDARD4 91 3 
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10-107 - INTERPRETATIONS . 
(a) The Commission may make a written determination as to the applicability or interpretation of any provision of 

this article or of Part 6 upon written application, if a dispute concerning a provision arises between an applicant 
for a building permit and the enforcement agency, and the dispute has been heard by the local board of permit 
appeals or other highest local review body. Notice of any such 1,1ppeal, including a summary of the dispute and 
the section of the regulations involved, shall if possible be sent to the Commission by the enforcing agency 15 
days.before the appeal is heard, and the result of the appeal shall be sent to the Commission within 15 days after 
the decision is made. Either party to the dispute may apply for a determination but shall concurrently deliver· a 
copy of the application to the other party. The determinations are binding on the parties. 

(b) The Executive Director may, upon request, give written advice concerning the meaning of any provision of this 
article or of Part 6. Such advice is not binding on any person. 

NOTE: Authority: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public Resources Code. 

°J0-107-INTERPRETATIONS 
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10-108- EXElVCPTION 
(a) Requirements. The Commission may exempt any building from any provision of Part 6 ifit finds that: 

1. Substantial funds had been expended in good faith on planning, designing, architecture, or engin~ering of 
the building before the adoption date of the provision; and7 

2. Compliance with the requirements of the provision would be impossible-without both substantial delays and 
substantial increases in costs of construction above the reasonable costs of the measures required to comply 
with the provision. 

(b) Application. The applicant shall submit four copies of a signed application with the following materials to the 
Executive Director: · 

1. A summary of the claimant's contracts for the project; 

2. A summary of internal financial reports on the project; 

3. Dated schedules of design activities-; and 

4. A progress report on project completion. 

NOTE: Authority: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public Resources Code. 

10-108-EXEMPTION 4915 



Page30 2016 Building, • 1rgy Efficiency Standards 
~~~~~~~~~~~~~--=--

10-109- COlVIPLIANCE SOFTWARE, ALTERNATIVE CO~ONENT 
PACKAGES, EXCEPTIONAL lVIETHODS, DATA REGISTRIES AND 
RELATED DATA INPUT SOFTWARE, ALTERNATIVE RESIDENTIAL 
FIELD VERIFICATION PROTOCOLS~ AND ELECTRONIC DOCUMENT 
REPOSITORIES 

- . 
(a) Compliance software, alternative component packages, exceptional methods, data registries and related 

data input software, alternative residential field verification protocols or electronic document repositories 
. must be approved by the Commission in order to be used to demonstrate compliance with Part 6. 

(b) Application. Applications for approval of compliance software, alternative component packages, exceptional 
methods, data registries and related data input softwareA and alternative field verification protocols must be made 
as follows: · 

1. An applicant shall submit four copies of a signed application form specified by the Executive Director. 

2. The application shall include the following materials: 

A. A description of the functional or analytical capabilities of the compliance software, alternative 
.component package, calculation method, exceptional method, data registry or related data input 
software. and alternative field verification protocol; and 

B. A demonstration that the criteria in Section 10-109 are met; and 

C. An initial fee of one thousand dollars ($1,000). The total fee shall cover the Commission's cost of 
reviewing and analyzing the application. Within 7 5 days of receipt of an application, the Commission 
will provide an estimate of the total maximum cost to review and· analyze the application and make a 
determination as to the completeness of the application. Consideration of the application will be 
delayed until the applicant submits requested additional information. After.the Commission determines 
the total cost, if the cost exceeds the initial fee, the Commission shall assess an additional fee to cover 
the total cost. If the actual cost is less than the initial, .or any estimated maximum, fee the Commission 
shall refund the difference to the applicant. 

( c) Compliance Software. 

1. Public Domain Computer Programs. In addition to the public domain computer programs that are 
approved pursuant to Public Resources Code Section 25402. I, the Commission may, upon written 
application or its own motion, approve additional public domain computer programs that may be used to 
demonstrate that proposed building designs meet energy budgets. 

A. The Commission shall ensure that users' manuals or guides for each approved program are available. 

B. The Commission shall approve a program only if it predicts energy consumption substantially 
equivalent to that predicted by the above-referenced public domain computer program, when it models 
building designs or features. 

2. Alternative Calculation Methods (All Occupancies). The Commission may approve non-public domain 
computer program.S as an alternative calculation method that building permit applicants may then use to 
demonstrate compliance with the performance standards (energy budgets) in Part 6. In addition to the 
application requirements of subdivision (b) above, an application for approval of compliance software must 
include documentation demonstrating that the compliance software meets the requirements, specifications, 
and criteria set forth in the Residential or Nonresidential ACM Approval Manual, as appropriate. 

NOTE: Copies of the ACM Approval Manuals may be obtained from the Commission's website at: 
www.energy.ca.gov/title24. 

10-109- COMPLIANCE SOFTWARE, ALTERNATIVE COMPONENT PACKAGES, EXCEPTIONAL METHODS, 
DATA REGISTRIES AND RELATED DATA INPUT SOFTWARE, ALTERNATIVE RESIDENTIAL FIELD 
VERIFICATION PROTOCOLS, AND ELECTRONIC DOCUMENT REPOSITORIES 
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( d) Alternative Component Packages~ In addition to the application requirements of subdivision (b) above, an 
application for approval of an alternative component package must include documentation that demonstrates that 
the package: 

1. Will meet the applicable energy budgets;., and 

2. Is likely to apply to a significant percentage of newly constructed buildings or to a significant segment of 
the building construction and design community. 

( e) Exceptional Methods. The Commission may approve an exceptional method that analyzes a design, material, 
or device that cannot be adequately modeled using the public domain computer programs. Applications for 
approval of exceptional methods shall include all information needed to verify the method's accuracy. 

(f) Commission Action. The Commission may take the followllig actions on an application submitted pursuant to 
this section: 

I. Approve the application unconditionally;., 

2. Restrict approval to specified occupancies, designs, materials, or devices;., or 

3. Reject the application. 

;;. (g) ResubmittaL An applicant may resubmit a rejected application or may request modification of a restricted 
approval. Such application shall include the information required pursuant to this section, anc4 if applicable, 
shall indicate how the proposed compliance software, alternative component package, exceptional method, data 
registry or related data input software has been changed to enhance its accuracy or capabilities, if applieable. 

I. Modification. Whenever an approved compliance software, alternative component package, exceptional 
method, data registry or related data input software is changed in any way, it must be resubmitted under this 
section for approval. 

2. The Commission may modify or withdraw approval of compliance software, analtemative component 
package, an exceptional method, or a data registry or related data input software based on its approval of 
other programs, methods, registries or data input software that are niore suitable. · 

(h) In addition to the procedures and protocols identified in the Alternative Calculation Method Approval Manuals 
and the Reference Appendices, the Commission may authorize alternative procedures or protocols that 
demonstrate compliance with Part 6. 

(i) Data Registries And Related. Data Input SoftWare, And Electronic Document Repositories. 

1. Data Registries and Related Data Input Software. 

Data registries and related data input software shall conforfil to the requirements specified in Reference 
Joint Appendix JA7. · 

A. The Commission may approve residential data registries that provide for registration, when required by 
Part 6 of all residential compliance documentation and the nonresidential Certificates of Verification. 

B. The Commission may approve nonresidential data registries that provide for registration, when required 
by Part 6 of all nonresidential compliance documentation. However, nonresidential data registries may 
not provide for registration of nonresidential Certificates of Verification. 

C. The Commission may approve software used for data input to various data registries for regis~ering, 
when required by Part 6 residential or nonresidential compliance documentation. 

· 2. .Electronic Document Repositories • 

.A.. The Commission may approve electronic document repositories that retain for the Commission 
electronic compliance documentation generated by residential and nonresidential data registries when 
registration is required by Part 6. 

(j) Alternative Residential Field Verification Protocols. 

Alternative residential field verification protocols shall comply with the application requirements of Section 1 o~ 
109Cb) and any applicable requirements of Reference Residential Appendices RAl. 

I 0-109- COMPLIANCE SOFTWARE, ALTERNATIVE COMPONENT PACKAGES, EXCEPTIONAL METHODS, 
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NOTE: Authority: Section25402.l, Public Resources Code. Reference: Section 25402.1, Public Resources Code. 
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10-110- PROCEDURES FOR CONSIDERATION OF APPLICATIONS 
UNDER SECTIONS 10-104, 10-106, 10-108, AND 10-109 
(a) Within75 days of receipt of an application, the Executive Director shall determine if the application is complete 

with all the supporting information required pursuant to Sections 10-104, 10-106, 10-108, or 10-109 (the 
complete application package). If the application is complete, the Executive Director shall make the complete 
application package available to interested parties. Comments from interested parties must be submitted within 
60 days after being made available. 

(b) Within 7 5 days of the date the application is determined to be complete, the Executive Director may request any 
additional information needed to evaluate the application. Consideration of the application will be delayed until 
the applicant submits the requested additional information. 

· ( c) Within 7 5 days ·ofreceipt of the date the application is determined to be complete, the Executive Director may 
convene a workshop to gather additional information from the applicant and other interested parties. Interested 
parties will have 15 days after the workshop to submit additional information regarding the application. 

( d) Within 90 days of the date the application is determined to be complete, or within 3 0 days after receipt of 
complete additional information requested under Section 10-11 O(b ), or within 60 days after the receipt of 
additional information submitted by interested parties under Section 10-110( c ), whichever is later, the Executive 
Director shall submit to the Commission a written recommendation on the application. 

( e) The complete application package, any additional inforniation considered by the Executive Director, and the , 
Executive Director's recommendation shall be placed on the consent calendar and considered at the next 
business meeting after submission of the reconimendation. The matter may be removed from the consent 
calendar at the request of any person. 

(f) The Executive Director may charge a fe~ to recover the costs. of processing and reviewing applications, with the 
exception of Section 10-106 applications. 

(g) All applicants have the burden of proof to establish that their applications should be granted. 

NOTE: Authority: Section 25402.1, Public-Resources Code. Reference: Section 25402.1, Public Resources Code. 

10-110-PROCEDURES FOR CONSIDERATION OF APPLICATIONS UNDER SECTIONS 10-104, 10-106, 10-
108, AND 10-109 4Q1 Q 
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10-111- CERTIFICATION AND. LABELING OF FENESTRATION 
PRODUCT U-FACTORS, SOLAR HEAT GAIN COEFFICIENTS, VISIBLE 
TRANSMITTANCE AND AIR LEAKAGE 
This section establishes rules for implementing labeling and certification requirements relating to U-factors, solar heat 
gain coefficients (SHGCs), visible transmittance (VT) and air leakage for fenestration products under Section 110.6(a) 
of Part 6. This section also provides for designation of the National Fenestration Rating Council (NFRC) as the 
supervisory entity responsible for administering the state's certification program for fenestration products, provided 
NFRC meets specified criteria. · 

(a) Labeling Requirements. 

I. Temporary labels. 

A. Every manufactured fenestration product shall have attached to it a clearly visible temporary label that 
lists the U-factor, the solar heat gain coefficient (SHGC) and Visible Transmittance (VT) and that 
certifies compliance with the air leakage requirements of Section 110.6(a)l. For the Component 
Modeling Approach (CMA) and site-built fenestration products shall have a label certificate that lists the 
U-factor, the Solar Heat Qain _QQ~ffic;ie.l:lL(~!IGC),_@d the Y~i!1i~_Tnµismi_ttan~e_(VJl _ 

B. U-factor, SHGC,,.-aed-VT and Air Leakage shall be determined by either: 

i. Fenestration products rated and certified using NFRC 100, NFRC 200, NFRC 202 NFRC 203 or 
NFRC 400 Rating Procedures. The manufacturer shall stipulate that the ratings were determined in 
accordance with applicable NFRC procedures. ·For manufactured fenestration products, a temporary 
label certificate approved by the supervisory entity (NFRC) meets the requirements of this section. 
For component modeling and site-built fenestration productS, a label certificate approved by the 
supervisory entity (NFRC) meets the requirements of this section. 

ii. For manufactured or site-built fenestration products not rated by-NFRC, a temporary label with the 
words "CBC Default U-factor," followed by the appropriate default U-factor specified in Section 
l 10.6(a)2 and with the words "CEC Default SHGC," followed by the appropriat.e default SHGC 
specified in Section 110.6( a)3 and with the words "CEC Default VT," followed by the appropriate 
VT as specified in Section 110.6(a)4, meets the requirements of this Subsection B. 

C. Temporary labels shall also certify that the manufactured fenestration product complies with the air 
leakage requirements of Section l 10.6(a)l of the Standards. ' 

2. Permanent labels. NFR.G-Rated products shall have a permanent label consistent with their rating and 
certification that is either a stand-alone label, an extension or tab of an existing permanent certification label 
being used by the manufacturer/responsible party, or series of marks or etchings on the product. The · 
petmanent label; coupled with observable product characteristics, '68:&-shall be use&-usable to trace the 
product to certification infotmation on :file with the supervisory entity or to a directory of certified products, 
published by the supervisory entity. For CMA and site-built fenestration products, a-label certificate 
approved by the supervisory entity meets the requirements of this section. 

EXCEPTION to Section 10-lll(a): Field-fabricated fe1.1estration products. 

(b) Certification Requirements. 

1. Certification to default ratings. The manufacturer shall certify on the Default Label that the producfs U­
factor, SHGC and VT meets the default criteria in Sections l 10.6(a)2, l 10.6(a)3 and l 10.6(a)4; and. 

A. A temporary label, affixed to the product, that meets the requirements of Section 10-11 l(a)lB meets this 
requirement. 

B. If the product claims the default U-factor for a thermal-break product, the manufacturer shall also certify 
on the label that the product meets the thermal-break product criteria, specified on the default table, on 
which the default value is based. Placing the terms "Meets Therm.al-Break Default Criteria" on the 
default temporary label or default label certificate meets this requirement. 

10-111-CERTIFICATION AND LABELING OF FENESTRATION PRODUCT U-FACTORS, SOLARHEATGAIN 
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2. Certification to NFRC rating procedure. If a product's U-factor, SHGC or VT is based on the NFRC 
Rating Procedure, the U-factor, SHGC or VT shall be certified by the manufacturer according to the 
procedures of an independent certifying organization approved by the Commission. 

A. A temporary label, affixed to the product or label certificate for CMA and site-built fenestration, meeting. 
the requirements of Section 10-111 (a) certified by the independent certifying organization complies with 
this requirement. 

B. An "independent certifying organization approved by the Commission" means any organization 
authorized by the supervisory entity to certify U-factor ratings, Solar Heat Gain Coefficient and Visible 
Transmittance ratings in accordance with the NFRC Rating Procedure. If the Commission designates the 
NFRC as the supervisory entity, any independent certification and inspection agency (IA) licensed by 
NFRC shall be deemed to be an "independent certifying organization approved by the Commission." 

C. The "supervisory entity" means the :National Fenestration R{lting Couneil (NFRCJ, except as provided in 
Section 10-lll(c)l. 

EXCEPTION to Sectfon 10-lll(b ): Field-fabricated fenestration products. 

( c) Designation of Supervisory Entity. The National Fenestration. Rating CoU:E:eilNFRC shall be the supervisory 
entity to administer the certification program relating to U-factors, SHGC, and VT ratings for fenestration 
products, provided the Commission determines that the NFRC meets the criteria in Section 10-111 ( d). 

1. The Commission may consider designating a supervisory entity other than NFRC only if the Commission 
. determines that the NFRC cannot meet the criteria in Section 10-111 ( d). Such other supervisory entity shall 
meet the criteria in Section 10-111 ( d) prior to being designated. 

2. The Commission shall periodically review, at least annually, the structure and operations of the supervisory 
entity to ensure continuing compliance with the criteria in Section 10-11 l(d). · 

(d) Criteria for Supervisory Entity. 

1. Membership in the entity shall be open on a nondiscriminatory basis to any person or organization that has an 
interest in uniform thermal performance ratings for fenestration products, including, but not limited to, 
members of the fenestration industry, glazing infill industry, building industry, design professionals, 
specifiers, utilities, government agencies, and public interest organizations. The membership shall be 
composed of a broad cross section of those interested in uniform thermal performance ratings for fenestration 
products. 

2. The governing body of the entity shall reflect a reasonable cross-section of the interests represented by the 
membership. 

3. The entity shall maintain.a program of oversight of product manufacturers, laboratories, and independent 
certifying organizations that ensures uniform application of the NFRC Rating Procedures, labeling and 
certification, and such other rating procedures for other factors affecting energy performance as the NFRC 
and the Commission may adopt. . · 

4. The entity shall require manufacturers and independent certifying organizations within its program to use 
laboratories accredited by the supervisory entity to perform simulations and tests under the NFRC Rating 
Procedure or by an NFRC Approved Calculation Entity (ACE) under the Component Modeling Approach 
(CMA)- Product Certification Program(PCP). 

5. The entity shall maintain appropriate guidelines for testing and simulation laboratories, manufacturers, and 
certifying agencies, including requirements for adequate: 

A. Possession and calibration of equipment; 

B. Education, competence, and training of personnel; 

C. Quality control; . 

D. Record keeping and reporting; 

E. Periodic review (including, but not limited to, blind testing by laboratories; inspections of products; and 
inspections of laboratories, manufacturing facilities, and certifying agencies); 

F. Challenges to certified ratings; and 

JO-Ill -CERTIFICATION AND LABELING OF FENESTRATION PRODUCTU-FACTORS, SOLAR HEAT GAIN 
COEFFICIENTS, VISIBLE TRANSMl.ITANCEAND Al~GE 



Page36 2016 Building 7rgy Efficiency Standards 
~~~~~~~~~~~~~~..;:;. 

G. Guidelines to maintain the integrity of the program, including, but not limited to, provisions to avoid 
conflicts of interest within the rating and certification process. 

6. The entity shall be a nonprofit organization and shall maintain reasonable, nondiscriminatory fee schedules 
for the services it provides and shall make its fee schedules, the financial information on which fees are 
based, and financial stJ.tements available to its members for inspection. · 

7. The entity shall provide hearing processes that give laboratories, manufacturers, and certifying agencies a fair 
review of decisiOns that adversely affect them. 

8. The entity shall maintain a certification policy conimittee whose procedures are designed to avoid conflicts of 
interest in deciding appeals, resolving disputes, and setting policy for the certifying organizations within its 
program. 

9. The entity shall publish at least annually a directory of products certified and decertified within its program. 

10. The entity itself shall be free from conflict-of-interest ties or to undue influence from any particular 
fenestration manufacturing interest(s), testing or simulation lab(s), or independent certifying organization(s). 

11. The entity shall provide or authorize the use of labels and label certificates for Component Modeling 
Approach and site-built fenestration products that can be used to meet the requirements of Sections ll0.6(a)2, 
l10.6(a)3 and ll0.6(a)4, and this se·ction. 

12. The entity's certification program shall allow for multiple participants in e!).ch aspect of the program to 
provide for competition between manufacturers, testing labs, simulation labs, and independent certifying 
organizations. 

( e) · Certification for Other Factors. Nothing in this section shall preclude any entity, whether associated with a U­
factor, SHGC i'z:11a-or VT certification program or not, from providing certification services relating to factor~ 
other than U-factors, SHGCs and VTs for fenestration products. 

NOTE: Authority: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public Resources Code. 
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10-112- CRITERIA FOR DEFAULT TABLES 
(a) The Commission shall maintain tables of default U-factors and SHGCs for use as an alternative to U-factors and 

SHGCs derived based on the NFRC Rating Procedure. The default values shall meet the following criteria: 

1. The values shall be derived from simulations of products using the same computer simulation program( s) 
used in the NFRC Rating Procedure. 

2. The default values shall be set so that they do not provide to any significant number of products a lower U­
factor or SHGC than those products would obtain if they were rated using the full NFRC Rating Procedure. 

(b) The Commission shall periodically review and revise the default tables as necessary to ensure that the criteria 
are met 

NOTE: Authority : Section 25402.1, Public Respurces Code . 

10-112 - CRITERIA FOR DEFAULT TABLES 4923 
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10-113 - CERTIFICATION AND.LABELING OF ROOFING PRODUCT 
REFLECTANCE AND EMITTANCE 
This section establishes rules for implementing labeling and certification requirements relating to reflectance and 
emi~ce for roofing products for showing compliance with Sections 140.1,. 140.2, 140.3(a)l, 141.0(b)2B, 
150.l(c)l l, 150.2(b)1H, and 150.2(b)2 of Title 24, California Code ofRegulations, Part 6. This section also provides 
for designation of the Cool Roof Rating Council (CRRC) as the supervisory entity responsible for administering the 
state's certification program for roofing products, provided CRRC meets specified criteria. 

(a) Labeling Requirements. 

Every roofing product installed in construction to take compliance credit or meet the prescriptive requirements 
for reflectance and emittance under Sections 140.1, 140.2, 140.3(a)l, 141.0(b)2B, 150.l(c)ll, 150.2(b)lH or 
150.2(b)2 shall have a clearly visible packaging label that lists the emittance and the initial and 3-year aged solar 
reflectance, or a CRRC approved accelerated aged solar reflectance, tested in acc.ordance with CRRC-1. 

Packaging for liquid-applit'?d roof coatings shall state the product meets the requirements specified in Section 
110.8(i)4. 

(b) Certification Requirements. 

Every roofing product installed in construction to take compliance credit or meet the prescriptive requirements 
forreflectance and emittance under Sections 140.1, 140.2, 140.3(a)l, 141.0(b)2B, 150.l(c)ll, 150.2(b)1H or 
150.2(b )2 shall be certified by CRRC or another supervisory entity approved by the Commission pursuant to 
Section l0-113(c). 

( c) Designation of Supervisory Entity. The Cool Roof Rating CouncilCRRC shall be the supervisory entity to 
administer the certification program relating to reflectance and emittance ratings for roofing products, provided 
the Commission determines that the CRRC meets the criteria in Section 10-113( d). 

1. The Commission may consider designating a supervisory entity other than CRRC if the Commission 
determines that the CRRC is not meeting the criteria in Section 10-113( d). Such other supervisory entity 
shall meet the criteria in Section 10-113 ( d) prior to being designated. 

2. The Commission shall periodically review, at least annually, the structure and operations of the supervisory 
entity to ensure continuing compliance with the criteria in Section 10-113(d). The supervisory entity shall 
provide an annual report to the Commission explaining all of the measures it has taken to comply with the 
criteria in Section 10-113(d). · 

(d) Criteria for Supervisory Entity. 

1. Membership in the entity shall be open on a nondiscriminatory basis to any person or organization that has 
an interest in uniform performance ratings for roofing products, including, but not limited to, members of 
the roofing inqustry, building industry, design professionals, specifiers, utilities, government agencies, and 
public interest organizations. The membership shall be composed of a broad cross section of those 
interested in uniform thermal performance ratings for roofing products. 

· 2. The governing body of the entity shall reflect a reasonable cross-section of the interests represented by the 
membership. 

3. The entity shall maintain a program of oversight of product manufacturers, laboratories, and independent 
certifying organizations that ensures uniform application of the CRRC testing and rating procedures, 

· labeling and certification, and such other rating procedures for other factors that improves the accuracy of 
properties of roofing products affecting energy performance as the CRRC and the Commission may adopt. 

4. The entity shall require manufacturers and independent certifying organizations. within its program to use 
only laboratories accredited by the supervisory entity to perform tests under the CRRC rating procedure. 

5. The entity shall maintain appropriate guidelines for testing laboratories and manufacturers, including 
requirements for adequate: 

A. Possession and calibration of equipment; ooa 
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B. Education, competence, and training of personnel; -aB4 

C. Quality control; mid 

D. Record keeping and reporting; ·mid 

E: Periodic review (including but not limited to, blind testing by laboratories; inspections of products; 
inspections of laboratories, and manufacturing facilities); mid 

F. Challenges to certified ratings; and 

G. Guidelines to maintain the integrity of the program, including, but not limited to, provisions to avoid 
. conflicts of interest within the rating and certifi:cation process. 

6. The entity shall be a nonprofit organization and shall maintain reasonable, nondiscriminatory fee schedules 
for the services it provides, and shall make its fee schedules, the financial information on which fees are 
based, and financial statements available to its members for inspection. · 

7. The entity shall provide hearing processes that give laboratories, manufacturers and certifying agencies a 
fair review of decisions that adversely affect them. 

8. The entity shall maintain a certification policy committee, whose procedures are designed to avoid conflicts 
of interest in deciding appeals, resolving disputes !;l.lld setting policy for the certifying organizations in its 
program. 

9. The entity shall publish at least annually a directory of products certified and decertified within its program. 

· 10. The entity itself shall be free from conflict-of-interest ties or to undue influence from any particular roofing 
product manufacturing interest(s), testing or independent certifying organization(s). 

11. The entity shall provide or authorize the use of labels that can be used to meet the requirements for showing 
compliance with the requirements of Sections 140.1, 140.2, 140.3(a)l, 141.0(b)2B, 150.l(c)ll, 150.2(b)1H 
and 150.2(b)2, and this section. 

12. The entity's certification program shall allow for multiple participants in each aspect of the program to 
provide for competition between manufacturers and between testing labs. 

NOTE: Authority: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public Resources Code. 
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10-114 - DETERMIN~TION OF OUTDOOR LIGHTING ZONES AND 
ADMINISTRATIVE RULES FOR USE 
This section establishes rules for implementing outdoor lighting zones to show compliance with Section 140.7 of 
Title 24, California Code ofRegulations, Part 6. 

(a) Lighting Zones. Exterior lighting allowances in California vary by Lighting Zones (LZ). 

(b) Lighting Zone Characteristics. TABLE 10-114-A specifies the relative ambient illumination level and the 
statewide default location for each lighting zone. 

( c) Amending the Lighting Zone Designation. A local jurisdiction may officially adopt changes to the lighting 
zone designation of an area by following a public process that allows for formal public notificatio~ review, and 
comment about the proposed change. The local jurisdiction may detennine areas where Lighting Zone 4 is 
applicable and may increase or decrease the lighting zones for areas that are in State Default Lighting Zones 1, 2 
and3, as specified in TABLE 10-114-A. 

(d) Commission Notification, Amended Outdoor Lighting Zone Designation. Local jurisdictions who adopt 
changes to tlie Sfa:te pefa.ajt :L.i@!ffi.g ~ones s;JiaU11otify tb,~ Q()Illlllission by providing the following materials to 
the Executive Director: · 

1. A detailed specification of the boundaries of the adopted Lighting Zones, consisting of the county name, the 
city name if any, the zip code(s) of the re designated areas, and a description of the physical boundaries 

. within each zip code;,..-

2. A description of the public process that was conducted in adopting the Lighting Zone changes; and..-

3. An explanation of how the adopted Lighting Zone changes are consistent with the specifications of 
~section 10-114. 

( e) The Commission shall have the authority to not allow Lighting Zone changes which the Commission finds to be 
inconsistent with the specifications of Section 10-114. 

10-114 - DETERMINATION OF OUTDOOR LIGHTING ZONES AND ADMINISTRATIVE RULES FOR USE 
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TABLE 10-114-A LIGHTING ZONE CHARACTERISTICS AND RULES FOR AMENDMENTS BY LOCAL 
JURISDICTIONS 

Zone Ambient State wide Default Location ·Moving. Up to IDgher Zones Moving Down to 
Illumination Lower Zones 

LZO 
,. 

Undevelolled areas of government Undeveloned areas of desiggated !larks, recreation areas, government desjggated narks, Very Low and wildlife 2reserves can be Not atmlicable recreation areas. and wildlife desiggated as LZ l or LZ2 if th!)y 
llreserves. are contained within such a zone. 

LZl Develo!led nortion of 
Ggovemment designated parks, A-Develo2ed !lOrtion of a 

recreation areas, and wildlife government designated park, 

Parhl.ow preserves. Those that are wholly recreation area. or wildlife preserve, Not applicable. contained within a higher lighting er pertieas thereef, can be 
zone may be considered by the designated as LZ2 or LZ3 if they 

. local government as part of that are contained within such a zone . 
lighting zone. 

LZ2 Special districts and 
Special districts within a default government designated 

·.~:·· 
LZ2 zone may be designated as ~ parks within a default 

Rural areas, as defined by the or LZ4 by a local jurisdiction. LZ2 zone maybe 
I,ewModerate 

2010 U.S. Census. Examples include special designated as LZl by 
commercial districts or areas wilh the local jurisdiction for 

special security considerations lower illumination 
located within a rural area. standards, without any 

size limits. 

LZ3 Special districts wilhin a default Special districts and 

LZ3 may be designated as a LZ4 by government designated 

local jurisdiction for high intensity · parks within a default 
MetlffimModerately Urban areas, as defined by the nighttime use, such as entertainment LZ3 zone may be 

High 2010 U.S. Census. or commercial districts or areas with designated as LZl or 

special security considerations LZ2 by the local z. 
requiring very high light levels. jurisdiction, without any 

size limits. 

LZ4 High None. Not applicable. Not applicable. 
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SUBCHAPTER 1 . 
ALL OCCUPANCIES-GENERAL PROVISIONS· 

SECTION 100.0 - SCOPE 
(a) Buildings. Covered. The provisions of Part 6 apply to all buildings: 

I. That are of Occupancy Group A, B, E, F, H, M, R, S, or U; and 

2. For which an application for a building permit or renewal of an existing permit is filed (or is required by 
law to be filed) on or after the effective date of the provisions, or which are constructed by a governmental 
agency; and-

3. That are: 

A. Unconditioned; or 

B. Indirectly or directly conditioned; by mechanical heating or mechanical cooling, or process spaces; or 

C. Low-rise residential buildings that are heated with a non-mechanical heating system. 

EXCEPTION 1 to Section 100.0(a): Qualified historic buildings, as regulated by the California Historic 
Building Code (Title 24, Part 8): Lighting in qualified historic buildings shall comply with the applicable 
requirements in Section 140.6(a)3Q. · 

EXCEPTION 2 to Section 100.0(a): Building departments, at their discretion, may exempt temporary 
buildings, temporary outdoor lighting or temporary lighting in an unconditioned building, or structures erected 
in response to a natural disaster. Temporary buildings or structures shall be completely removed upon the 
expiration of the time limit stated in the permit. 

(b) Parts of Buildings Regulated. The provisions of Part 6 apply to the building envelope, space-conditioning 
systems, water-heating systems, pool and spas, solar ready buildings, indoor lighting systems of buildings, 
outdoor lighting systems, electrical power distribution systems. and signs located either indoors or outdoors, in 
buildings that are,;, · 

I. Covered by Section 100.0(at,.~ and 

2. Set forth in TABLE 100.0-A. 

(c) Habitable Stories. 

l. All conditioned space in a story shall comply with Part 6 whether or not the story is a habitable space. 

2. All unconditioned space in a story shall comply with the lighting requirements of Part 6 whether or not the 
story is a habitable space. 

(d) Outdoor Lighting and Indoor and Outdoor Signs. The provisions of Part 6 apply to outdoor lighting systems 
and to signs located either indoors or outdoors as set forth in TABLE 100.0-A. 

(e) Sections Applicable to Particular Buildings. TABLE 100.0-A and this subsection list the provisions of Part 6 
that are applicable to different types of buildings covered by Section 100.0(a). 

1. All buildings. Sections 100.0 through 110.10 apply to all buildings. 

EXCEPTION to Section 100.0(e)l: Spaces or requirements not listed in TABLE 100.0-A. 

2. Newly constructed buildings. 

A. All newly constructed buildings. Sections 110.0 through 110.10 apply to all newly constructed 
buildings within the scope of Section 100.0(a). In addition, newly constructed buildings shall meetthe 
requirements of Subsections B, C, D or E, as applicable. 

SECTION 100.0-SCOPE 

4929 

. I 



2016 Building Energy Effici~ ",standards 
'"-~~~~~~~~~~~~~ 

Page43 

B. Nonresidential, h~gh-rise residential, and hotel/motel buildings that are mechanically heated or 
mechanically cooled. 

i. Sections applicable. Sections 120.0 through 140.8 apply to newly constructed nonresidential 
buildings, high-rise residential buildings, and hotels/motels that are mechanically heated or 
'.mechanically cooled. 

ii. Compliance approaches. In order to comply with Part 6 newly constructed nonresidential 
buildings, high-rise residential buildings, and hotels/motels that are mechanically heated or 
mechanically cooled must meet the requirements of: 

a Mandatory measures: The applicable provisions of Sections 120.0 through 130:5;.and 

b. Either: 

(i) Performance approach: Section 140.1; or 

(ii) Prescriptive approach: Sections 140.2 through 140.8. 

C. Unconditioned nonresidential buildings and process space. Sections 110.9, 110.10, 120.6, 130.0 
through 130.5, 140.3(c), 140.6, 140.7, and 140.8 apply to all newly constructed unconditioned 
buildings and 140.1. and 140.3(c), 140.1, and 141.0 for process spaces within the scope of Section 
100.0(a). 

D. Low-rise residential buildings. 

i. Sections applicable. ~ections 150.0 through 150.1 apply to newly constructed low-rise residential 
buildings . 

. ii. Compliance approaches. In order to comply with Part 6 newly constructed low-rise residential 
buildings must meet the requirements of: 

a Mandatory measures: The applicable provisions of Sections 110.0 through 110.10, and 150.0; 
and 

b. Either: 

(i) Pei:formance approach: Section 150.l(a) and (b); or 

(ii) P;rescriptive approach: Section 150.l(a) and (c). 

EXCEPTION 1 to Section 100.0(e)2Diib: Seasonally occupied agricultural housing limited 
by state or federal age~cy contract to occupancy not more than 180 days in any calendar year. 

EXCEPTION 2 fo Section 100.0(e)2Diib: Low-rise residential buildings that are heated with 
a wood heater or another nonmechanical heating system and that use no energy obtained from 
depletable sources for lighting or water heating. 

E. Covered Processes. 

i. Sections applicable. Sections 110.2, 120.6 and 140.9 apply to covered processes. 

ii. Compliance approaches. In order to comply with Part 6 covered processes milst meet the 
requirements of: 

a. The applicable fllandatory measures in Section 120.6; and 

b. Either: 

(i) ·The Performance approach requirements of Section 140.1; or 

(ii) The Prescriptive approach requirements of Section 140.9. 

Note: If covered processes do not have prescriptive requirements, then only the applicable 
mandatory measures in Section 120.6 must be met. · 

,3; New construction in existing buildings (additions, alterations and repairs). 

A. Nonresidential, high-rise residential, and hf?tel/motel buildings. Section 141.0 applies to new 
construction in existing nonresidential. high-rise residential, and hotel/motel buildings that \Vill be 

SECTION 100.0-SCOPE 
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4. 

5. 

~f 
6. 

nom=esidential, high rise residential, and hotel/motel oeeapa.B.eies. New construction in existing 
buildings includes additions, alterations and repairs. Section 141. 0 specifies requirements that uniquely 
apply to additions, alterations or repairs to existing buildings. arid specify which requirements in other 
sections also apply. For.alterations that change the occupaticy classification of the building. the 
requirements specified in Section 141.0 apply to the occupancy after the alterations. 

B. Low-rise residential buildings. Section 1.50.2 applies to new construction in existing low-rise 
residential buildings that will ae lov: rise residential oeoo.paneies. New construction in existing 
buildings include§ additions, alterations and repairs. Section 150 .2 specifies requirements that uniquely 

. apply to additions, alterations or repairs to existing buildings. and specify which requirements in other 
sections also apply. For alterations that change the occupancy classification of the building, the 
requirements specified in Section 150.2 apply to the occupancy after the alterations. 

Installation of insulation in existing buildings. Section 110.8(d) applies to buildings in which insulation is 
being installed in existing attics, or on existing water heaters, or existing space conditioning ducts. 

Outdoor Lighting. Sections 110.9, 130.0, 130.2, 130.4, 140.7, and 150.0 apply to newly constructed 
outdoor lighting systems, and Section 141.0 applies to outdoor lighting that is either added or altered. 

Signs. Sections 130.0, 130.3 and 140.8 apply to newly constructed signs located either indoors or outdoors 
and Section 141.0 applies to sign alterations located either indoors or outdoors. 

· {f) Mixed Occupancy. When a building is designed and constructed for more than one type of occupancy 
(residential and nonresidential), the space for each occupancy shall meet the provisions of Part 6 applicable to 
that occupancy. . 

EXCEPTION 1 to Section 100.0(f): If one occupancy constitutes at least 80 percent of the conditioned floor 
area of the building, the entire building envelope, ·HV AC, and water heating may be designed to comply with the 
provisions of Part 6 applicable to that occupancy, provided that the applicable lighting requirements in Sections 
140.6 through 140.8 or 150.0(k) are met for each occupancy and space and mandatory measures in Sections 
110.0 through 130.5, and 150.0 are met for each occupancy and space. 

EXCEPTION 2 to Section 100.0(f): If one occupancy constitutes at least 90 percent of the combined 
·conditioned plus unconditioned floor area of the building, the entire building indoor lighting may be designed to 
comply with only the lighting provisions of Part 6 applicable to that occupancy. 

(g) Administrative Requirements. Administrative requirements relating to permit requirements, enforcement by 
the Commission, locally adopted energy standards, interpretations, claims of exemption, approved calculation 
methods, rights of appeal, and certification and labeling requirements of fenestration products and roofing 
products are specified in California Code ofRegulations, Title 24, Part 1, Sections 10-101to10-114. 

. (h) Certification Requirements for Manufactured Equipment, Products, and Devices. Part 6 limits the 
installation of the followffig manufactured equipment, products, and devices to those that have been certified 
aeeording to thatas specified by .Ssections 110 .0 and 110.1.-W.-

l. For items li~d belov.· that are regulated ey Title 2Q, limited to those that have been eerlified to the Energy 
Commission ey theH- manufa.&arer, pursmmt to the pro-visions of Title 20 California Code of Regulations, 
Seetioo 1606, to meet or ffiteeed miaimum speeifieations or effieieneies adapted ey the Commission; or 

2. For items listed aelo:w that are reEtaired to be certified to the Energy Commission. and are net regulated by Title 
2Q, limited to those eertified b)' the manlifaeturer in a deelaration., e~reoo.ted 1::lflder penalty ofperjury ooder the 
laws of the State of California, that all the iflformatioo provided pursaant to the eertifieation. is true, eemplete, 
aecmate and in eompliaaee with all appliSable provisions of Part 6; and ifapplieable that the equipment, · 
product, or device ·was tested l:lBder the aPJilieable test method speeified :in Part 6; or 

3. For items listed belo\V that are reCIW:red to be listed in direetories or eertified by someone other than the Energy 
Commission, limited to those that eomp]y with the applieable provisions of Item 4, below. 

A. Central air eonditio:e:ing heat pW'RpS and other eentral air conditioners (Seetion.s llQ.l and llQ.2). 

B. Coma:ination eEtuipment: spaee heating and eooling, or spaee heating and water heatfug (Seetion 
l 1Q.2(a)3). 

C. Fenestration produets (Seetion 110.6). 

SECTION 100.0-SCOPE 
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D. .Fluoreseent lamp ballasts (Seetioa 110.1). 

B. Gas Sflaee heaters (Seetioas 110.1 and 110.2). 

F. Tu:sulating materi.a-ls and roofing produsts (Seetion 110.8). 

G. Lighting eontrol deviees and lighting eOB.trol systems (Seetiea 110.9). 

H. Oil fired storage water heaters (SeetioB. 110.3). 

I. 

J. 

Other heating and eooling equipment (Seetions 110 .1 and 110.2). 

Pluml:ling fittings (Seetion 110.1). 

K. Pool heaters (Seetioa 110.4). 

L. Refrigerators, refrigerator freezers, and freezers (Seetioo 110.1). 

M. Room air eonditioners (Seetion 110 .1). 

N. Slab floor perimeter insulation (Seetien 150.0 (1)). 

0. Water heaters (Seetioa 110.3). 

P. Traek lighting integral earrent limiter.(Seetion 110.9). 

Q. High effieaey LED light sourees (Seetion 110.9). 

R. BallaSts for residential reeessed h1mina.H-es (Seetion 110.9). 

4. The eertifieatioa status of aay sueh manufaetw:ed deviee shall be eoBfirmed OB!y by referenee to: 

,A,,. l;. directory published or approYed 'by the Commission; or 
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B. },. eopy of the applieation for eertifieation ffem the maaufaetl:H'er and the letter of aeeeptaooe from the 
Commission staff;·or · 

C. Written eoBfirmation from the publisher of a Commission approved direetory that a dB'liee has been 
eertified; or 

D. A Commission approved label on the de:viee. 

5. NQTE: Part 6 does not require a builder, desigaer, owner, operator, or enforeing ageney to test any eertified 
device to deter.mine its eomplianee with minim.mn speeifieations or effieieneies adopted lrj' the Commissioo. 
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TABLE JOO,O-A APPLICATION OF STANDARDS 
Occupancies Application Mandatory Prescriptive Pert:ormance Additions/Alterations 

General Provisions for All Buildin~ 100.0, 100.1, 100.2, 110.o,HGd.Q 

General .J.-4-0.()120.0 140.0. 140.2 

Envelope 110.6, 110.7, 140.3 
(conditioned) 110.8,120.7 

Envelope 
(unconditioned N.A. 140.3(c) 
process spaces) 

110.2, 110.5, 
140.0. 140.1 HVAC ~120.1, 120.2, 140.4 (conditioned) 120.3, 120.4, 

120.5, 120.8 
I 

Water Heating 110.3, 120.3, 140.5 141.0 
Nonresidential, 120.8, 120.9 

High-Rise Indoor Lighting 110.9, 120.8, . Residential, And (conditioned, 140.3(c), 140.6 
Hotels/Motels process spaces) 130.0, 130.1, 130.4 

-~. Indoor Lighting 110.9, 120.8, (unconditioned and 140.3(c), 140.6 
parking garages) 130.0, 130.1, 130.4 

Outdoor Lighting 110.9, 130.0, 140.7 130.2, 130.4 

~Electrical I JO 11, 130.5 N.A N.A. 
Power Distribution 

Pool and Spa 110.4, 110.5, N.A N.A;-141.0 
Systems 150.0(p) 

Solar Ready 110.10 N.A. N:A:-141. OCa) Buildings 

Covered Processes1 
Envelope, 

Ventilation, 
110.2, 120.~ "140.9 

140.1 120.6, 140.9 
Process Loads 

Signs Indoor and Outdoor 130.0, 130.3 140.8 N.A. 141.0, 141.0(b)2H 

General 150.0 

110.6, 110.7, 

Envelope 
110.8, 15g,g(a e, g; 

(conditioned) 11150(a), 150.0(JJ). 
150.0(c), 150.0(d), 
150.0(e), 150.0(g) 

110.2, 110.5, 

HVAC 
15g,g(h; i, RI; 

~ ~150.0<h), (conditioned) 150.0(i), 150.0(D, 150.l(a, c) -B).150.l(a), 150.2(a). 150.2@ 
C1 150.l(b) 150.0(m), 150.0(o) 

Low-Rise 
Residential Water Heating . 110.3, 150.0G, n) 

Indoor Lighting 
(conditioned, 110.9, 130.0, 

unconditioned and 150.0(k:) 
parking garages) 

Outdoor Lighting 
. 110.9, 

130.0,150.0(k) 

Pool and Spa 110.4, t5o.O(p) N.A N.A. 150.2(a), 150.2(b).N,A-Systems 

Solar Ready 110.10 N.A N.A. N.A. Buildings 

1 Nonresidential, high-rise and hotel/motel buildings that contain covered processes may c?nform to.the applicable requirements of both 
occupancy types listed in this table. 
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SECTION 100.1- DEFINITIONS AND RULES OF CONSTRUCTION 
(a) Rules of Coµ.struction. 

I. Where the context requires, the singular inclq.des the plural and the plural includes the singular. 

2. The use of "and" in a conjunctive provision means that all elements in the provision must be complied wit)l, 
or must exist to make the provision applicable. Where compliance with one or more elements suffices, or 
where existence of one or more elements makes the provision applicable, "or" (rather than •iand/or") is used. 

3. "Shall" is mandat-0ry and "may" is permissive. 

(b) Defmitions. Terms, .phrases, words and their derivatives in Part 6 shall be defined as specified in Section 100.1. 
Terms, phrases, words and their derivatives not found in Section 100.1 shall be defined as specified in the· 
"Definitions" chapters of Title 24, Part§. 1through52, Chapter 2 of the California Code of Regulations. Where 
terms, phrases, words and their derivatives are not defined in any of the references above, they shall be defined 
as specified in Webster's Third New International Dictionary of the English Language, Unabridged (1961 
edition, through the 2002 addenda), unless the context requires otherwise. 

ACCA is the Air Conditioning Contractors of America 

ACCA MANUAL J is the Air Conditioning Contractors of America document titled "Manual J - Residential Load 
Calculation" (ANSI/ACCA2 Manual J - 2006). 

ACCEPTANCE REQUIREMENTS FOR CODE COMPLIANCE is a description oftest procedures in the 
Reference Nomesidential Appendices that includes equipment and systems to be tested, functions to be tested, 
conditions under which the test shall be performed, the scope of the tests, results to be obtained, and measurable 
criteria for acceptable performance. 

ACCESSIBLE is having access thereto, but which first may require removal or opening of access panels, doors, or 
similar obstructions. 

ADDITION is any change to a building that increases conditioned floor area and conditioned volume. See also 
. "newly conditioned space." Addition is also any change that increases the floor area and volume of an unconditioned 

building of an occupancy group or type regulated by Part 6. Addition is also any change that increases the 
illuminated area of an outdoor lighting application regulated by Part 6. 

AGRICULTURAL BUILDING is a structure designed and constructed to house farm implements, hay, grain, 
poultry, livestock or other horticultural products. It is not a structure that is a place of human habitation, a place of 
employment where agricultural products are processed, treated or packaged, or a place used by· the public. 

AIR BARRIER is a combination of interconnected materials and assemblies joined and sealed together to provide a 
continuous barrier to air leakage through the building envelope that separates conditioned from unconditioned space, 
or that separates adjoining co~pjtioned spaces of different occupancies or uses. . 

AIR CONDITIONER is an appliance that supplies cooled and dehumidified air to a space for the puipose of 
cooling objects within the space. · 

AIR-COOLED AIR CONDITIONER is an air conditioner using an air-cooled condenser. 

AIR-HANDLING UNIT or AIR HANDLER is a blower or fan that distributes supply air to a room, space, or area. 

AIR FILTER EQUIPMENT or AIR FILTER DEVICE is air-cleaning equipment used for removing particulate 
matter from the air. 

AIR FILTER MEDIA is the part of the air filter equipment; which is the actual particulate removing agent. 

AIR-TO-AIR HEAT EXCHANGER is a device which will reduce the heat losses or gains that occur when a 
building is mechanically ventilated, by transferring heat between the conditioned air being exhausted and outside air 
being supplied. 

AIR-SOURCE HEAT PUMP is an applianc;e that consists of one or more factory-made assemblies, that includes 
an indoor conditioning coil, a compressor, and a refrigerant-to-air heat exchanger, and that provides heating and 
cooling functions. 
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ALTERATION is any change to a building's water-heating system, space-conditioning system, lighting system, 
electrical power distribution system, or envelope that is not an addition. Alteration is also any change that is 
regulated by Part 6 to an outdoor lighting system that is not an addition. Alteration is also any change that is 
regulated by Part 6 to signs located either indoors or outdoors. Alteration is also any change that is regulated by Part 
6 to a covered process that is not an addition. 

ALTERED COMPONENT is a component that has undergone an alteration and is subject to all applicable 
Standards requirements. 

ALTERNATIVE CALCULATION MEmODS (ACM) are compliance softwares, or alternative component 
packages, or exceptional methods approved by the Commission under Section 10-109. ACMs are also referred to as 

· Compliance Software. 

ALTERNATIVE CALCULATION METHODS (ACM) APPROVAL MANUAL are the documents.establishing 
the requirements for Energy Commission approval of Compliance Software used to demonstrate compliance with the 
Building Energy Efficiency Standards for Residential and Nonresidential Buildings currently adopted by the Energy · 
Commission. 

ANNUAL FUEL UTILIZATION EFFICIENCY (AFUE) is a measure of the percentage of heat from the 
combustion of gas or oil which is transferred to the space being heated during a year, as determined using the 
applicable test method in the Appliance Efficiency Regulations or Section 110.2 . 

. ANNUNCIATED is a type of visual signaling device that indicates the on, off, or other status ofa load. 

ANSI is the American National Standards Institute. 

·.ANSI C82.6-2005 is the American National Standards Institute document titled "Ballasts for High-Intensity 
Discharge Lamps - Methods of Measurement." (ANSI C82.6-2005) 

ANSI/IES RP-16-10 is the document coauthored by the American National Standards Institute and the Illuminating 
Engineering Society of North America, Recommended Practice titled ''Nomenclature and Definitions for 
Illuminating Engineering" CANSI/IES RP-16-2010) . 

ANSI Z21.10.3 is the American National Standards Institute document titled "Gas Water Heaters - Volume ID, 
Storage Water Heaters With Input Ratings Above 75,000 Btu Per Hour," 2011 (ANSIZ21.10.3-2011/CSA4.3-
2011). 

ANSI Z21.13 is the American National Standards Institute document titled "Gas-Fired Low Pressure Steam and Hot 
Water Boilers," 2010 (ANSI Z21.13-2010/CSA 4.9-2010). . 

ANSI Z21.40.4A is the American National Standards Institute document titled "Addenda 1 to ANSI Z21.40.4-
1996/CGA 2.94-M96, Performance Testing and Rating of Gas-Fired, Air Conditioning and Heat Pump Appliances," 
1998 (ANSI Z21.40.4-1998/CGA 2.94A-M98). . 

ANSI Z2i.47 is 1;he American National Standards Institute docu:inent titled "Gas-Fired Central Furnaces," 2006 
(ANSI Z21.47-2006/CSA 23-2006). 

ANSI Z83.8 is the American National Standards Institute document titled "American National Standard/CSA 
Standard For Gas Unit Heaters, Gas Packaged Heaters, Gas Utility Heaters and Gas-Fired Duct Furnaces," 2009 
(ANSI Z83 .8 -2009/CSA 2.6-2009). 

APPLIANCE EFFICIENCY REGULATIONS are the regulations in Title 20, Sections 1601 et seq. of the 
California Code of Regulations. 

APPROVED CALCULATION METHOD (See "alternative calculation methods") 

AHRI is the Air-Conditioning, Heating, and Refrigeration Institute. 

AHRI 210/240 is the Air-Conditioning, Heating, and Refrigeration Institute document titled "Performance Rating of 
Unitary Air-Conditioning and Air-Source Heat Pump Equipment," 2008 (ANSif AHRI Standard 210/240-2008 with 
Addenda 1 and2). 

ANSI/ AHRI/CSA 310/380 is the Air-Conditioning, Heating, and Refrigeration Institute document titled "Standard 
for Packaged Terminal Air-Conditioners and Heat Pumps (CSA-C744-04)," 2004 (ANSI/AHR.I/CSA Standard 
310/380-2004). 
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AHRI 320 is the Air-Conditioning, Heating, and Refrigeration Institute document titled "Water-Source Heat 
Pumps," 1998 (AHR.I Standard 320-1998). 

, 
AHRI 325 is the Air-Conditioning, Heating, and Refrigeration Institute document titled "Ground Water-Source Heat 
Pumps," 1998 (ARI Standard 325-1998). 

ANSI/AHRI 340/360 is the Air-Conditioning, Heating, and Refrigeration Institute document titled "Performance 
Rating of Commercial and Industrial Unitary Air-Conditioning and Heat Pump Equipment," 2007 (ANSI/AHRl 
Standard 340/360-2007 with Addenda 1 and 2). 

ANSI/ AHRI 365 is the Air-Conditioning, .Heating, and Refrigeration Institute document titled "Commercial and 
Industrial Unitary Air-Conditioning Condensing Units," 2009 (ANSVAHRl Standard 365 (I-P)-2009). 

ANSI/ AHRI 390 is the Air-Conditioning, Heating, and Refrigeration Institute document titled "Performance Rating 
of Single Package Vertical Air-Conditioners and Heat Pumps," 2003 (ANSI/ARRI Standard 390 (I-P)-2003). 

ANSI/AHRI 400 is the Air-Conditioning; Heating, and Refrigeration Institute document titled "Liquid to Liquid 
Heat Exchangers," 2001 (ANSI/ AHRI Standard 400 (I-P)-2001) with addenda 1 and 2. 

ANSI/ AHRI 460 is the Air-Conditioning, Heating, and Refrigeration Institute document titled "Performance Rating 
of Remote Mechanical-Draft Air-Cooled Refrigerant Condensers," 2005 (ANSI/AHR! Standard 460-2005). 

AHRI 550/590 is the Air-Conditioning, Heating, and Refrigeration Institute document titled "Performance Rating of 
Water Chilling Packages Using the Vapor.Compression Cycle," 2011 (AHRl Standard 550/590-(I-P)-201 l). 

ANSI/AHRI 560 is the Air-Conditioning, Heating, and Refrigeration Institute document titled "Absorption Water 
Chilling and Water Heating Packages," 2000 (ANSI/AHR! Standard560-2000). 

AHRI 680 is the Air-Conditioning, Heating, and Refrigeration Institute document titled "Performance Rating of 
Residential Air Filter Equipment," 2009 (ANSI/AHRl Standard 680-2009). 

AHRI 1230 is the Air-Conditioning, Heating, and Refrigeration Institute docunient titled "Performance Rating of 
Variable Refrigerant Flow (VRF) Multi-Split Air-Conditioning and Heat Pump Equipment," 2010 (AHRl Standard 
1230-2010) with Addendum 1. · 

ASHRAE is the American Society of Heating, Refrigerating, and Air-conditioning Engineers. 

ASHRAE CLJMATIC DATA FOR REGION Xis the American Society of Heating, Refrigerating and Air­
Conditioning Engineers document titled "ASHRAE Climatic Data for Region X, Arizona, California, Hawaii and 
Nevada," Publication SPCDX, 1982 and "Supplement," 1994. · 

ASHRAE HANDBOOK, APPLICATIONS VOLUME is the American Society of Heating, Refrigerating andAir­
Conditioning Engineers document titled "ASHRAE Handbook: Heating, Ventilating, and Air-Conditioning 
Applications" (2011). 

ASHRAE HANDBOOK, EQUIPMENT VOLUME is the American Society of Heating, Refrigerating and Air­
Conditioning Engineers document titled "ASHRAE Handbook: Heating, Ventilating, and Air-Conditioning Systems 
and Equipment" (2008). 

ASHRAE HANDBOOK, FUNDAMENTALS VOLUME is the American Society of Heating, Refrigerating and 
Air-Conditioning Engineers document titled "ASHRAE Handbook: Fundamentals" (2009). 

ASHRAE STANDARD 52.2 is the American Society ofHeating, Refrigerating and Air-Conditioning Engineers 
document titled "Method of Testing General Ventilation Air-Cleaning Devices for Removal Efficiency by Particle 
Size," ~2012 (ANSI/ASHRAE Standard 52.2-20122997 m0lu!liftg ANSW .. SIIRAE Atltl011€1:llm: ~ta 
1Y.+SI/,,'\:SUIL·\E StooOOi'tl §2.2 2997). 

ASHRAE ST AND ARD 55 is the American Society of Heating, Refrigerating and Air-Conditioning Engineers 
document titled" Thermal Environmental Conditions for Human Occupancy," 2010 (ASHRAE Standard 55-2010). 

ASHRAE STANDARD 62.2 is the American Society of Heating, Refrigerating and Air-Conditioning Engineers 
document titled "Ventilation and Acceptable Indoor Air Quality m Low-Rise Residential Buildings," 2010 
(ANSI/ASHRAE Standard 62.2-2010 including ANSI/ASHRAE Addenda b, a, e, g, h, i and I to ANSI/ASHRAE 
62.2-2010 published in the 2011 supplement, and ANSI/ ASHRAE Addendum j to ANSVASHRAE Standard 62.2-
20 I 0 published in March, 2012, and ANSI/ ASHRAE Addendum n to ANSI/ ASHRAE Standard 62.2-2010 published 
in February, 2012). 
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ASBRAE STANDARD 193 is the American Society of Heating, Refrigerating and Air-Conditioning Engineers 
document titled "Method of Test for Determining the Airtightness ofHV AC Equipment," 2010 (ANSI/ ASHRAE 
Standard 193-2010). . 

ASME is the American Society of Mechanical Engineers. 

ASME Al 7.1/CSA B44 is the American Society of Mechanical Engineers document titled "Handbook on Safety 
Code for Elevators and Escalators" 2013 (ASME Standard Al 7. l/CSAB44-2013). · 

ASME A112.18.1/CSA B125.1 is the American Society of Mechanical Engineers document titled "Plumbing 
Fixture Fittings" 2011 (ASME Standard A 112.18.1-2~ 11/CSA B 125 .1-11 )~ 

ASTM is the American Society for Testing and Materials International. 

ASTM C55 is the American Society fot Testing and Materials document titled "Standard Specification for Concrete 
Brick." 2014 (ASTM C55-14). 

ASTM Cl 77 is the American Society for Testing and Materials docun:ient titled "Standard Test Method for Steady­
State Heat Flux Measurements and Thermal Transmission Properties by Means of the Guarded-Hot-Plate 
Awaratus." 2013 (ASTM C177-13) . 
... 
ASTM C272 is the American Society for Testing and Materials document titled "Standard Test Method for Water 
'Absorntion ofCbre Materials for Structural Sandwich Constructions.'' 2012 (ASTM C272-12). 

ASTM C335 is the American Society for Testing and Materials document titled "Standard Test Method for Steady-
. State Heat Transfer Pronerties of Horizontal Pipe Insulation." 2010 (ASTM C335-10). 

ASTM C518 is the American Society for Testing and Materials·document titled "Standard Test Method for Steady­
State Thennal Transmission Properties by Means of the Heat Flow Meter Apparatus." 2010 (ASTM C518-10). 

ASTM C731 is the American Society for Testing and Materials document titled "Standard Test Method for 
Extrudability. After Package Aging of Latex Sealants." 2010 (ASTM C731-10). 

ASTM C732 is the American Society for Testing and Materials document titled "Standard Test Method for Aging 
Effects of Artificial Weathering on Latex Sealants,'' ~2012 (ASTM C732-06 (2012). 

ASTM C836 is the American Society of Testing and Materials document titled. "Standard Specification for High 
Solids Content. 'Cold Liauid-Annlied Elastomeric Waternroofing Membrane for Use with Separate Wearing Course,'' 
2012 (ASTM C836/C836M-12). 

ASTM Cl 167 is the American Society for Testing and Materials document titled "Standard Specification for Clay 
Roof Tiles." 2011 CASTM Cl 167-1 D. 

ASTM Cl371 is the American Society for Testing and Materials document titled "Standard Test Method for 
Determination of Emittance of Materials Near Room Temperature Using Portable Emissometers." 2010 (ASTM 
Cl371- 04aC2010). 

ASTM C1492 is the American Society for Testing and Materials document entitled "Standard Specification for 
Concrete Roof Tile." 2009 (ASTM C1492-03(2009)). 

ASTM Cl549 is the American Society for Testing and Materials document entitled. "Standard Test Method for 
Determination of Solar Reflectance Near Ambient Temperature Using a Portable Solar Reflectometer."2014 CASTM 
Cl549- 09 (2014). 

ASTM Cl583 is the American Society of Testing and Materials docunient titled, "Standard Test Method for Tensile 
Strength of Concrete Surfaces and the Bond Strength or Tensile Strength of Concrete Repair and Overlay Materials 
by Direct Tension <Pull-off Method)." 2013 (ASTM Cl583/c1583M-13). 

ASTM D448 is the American Society for Testing and Materials document titled, "Standard Classification for Sizes 
of Aggregate for Road and Bridge Construction."2012 (ASTM 0448-12). 

ASTM D522 is the American Society of Testing and Materials document titled. "Standard Test Methods for 
Mandrel Bend Test of Attached Organic Coatings." 2013 (ASTM D522/D522M-13). 

ASTM D822 is the American Society of Testing and Materials document titled, "Standard Practice for Filtered 
Open-Flame Carbon-Arc Exposures of Paint and Related Coatings." 2013 !ASTM D822/D822M-13). 
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ASTM Dl003 is the American Society for Testing and Materials document titled "Standard Test Method for Haze 
and Lumino1:8 Transmittance of Transparent Plastics.'' 2013 (ANSI/AS TM D 1003-13). 

ASTM D1653 is the American Society of Testing and Materials document titled. "Standard Test Methods for Water 
Vapor Transmission of Organic Coating Films." 2013 CASTM D 1653-13 ). 

ASTM D1863 is the American Society for Testing and Materials document titled. "Standard Specification for 
Mineral Aggregate Used on Built-Up Roofs. "2011 (ASTM D 1863/D l 863M-05 (2011)). 

ASTM D2370 is the American Society of Testing and Materials document titled. "Standard Test Method for Tensile 
Properties of Organic Coatings." 2010 ASTM 02370-98 (2010). 

ASTM D2824 is the American Society of Testing and Materials document titled "Standard Specification for 
Aluminum-Pigmented Asphalt Roof Coatings. Nonfibered. Asbestos Fibered. and Fibered without Asbestos," 2013 
(ASTM D2824/D2824M-13). 

ASTM D3468 is the American Societv of Testing and Materials document titled. "Standard Specification for Liauid­
Applied Neonrene and Chlorosulfonated Polyethylene Used in Roofing and Watemroofing " 2013 CASTM 
D346~/D3468M-99 (2013)). 

ASTM D3805 is the American Society of Testing and Materials document titled "Standard Guide for Anolication of 
Aluminum-Pigmented Asphalt Roof Coatings." 1997 (ASTM D3805/D3805M-97 (2009)). 

ASTM D4798 is the American Society for Testing and Materials document titled "Standard Test Method for 
Accelerated Weathering Test Conditions and Procedures for Bituminous Materials <Xenon-Arc Method)." 2011 
CASTM D4798/D4798M-l l). 

ASTM D5870 is the American Society of Testing and Materials document titled. "Standard Practice for Calculating 
Property Retention Index of Plastics." 2011 (ASTM 05870-11). 

ASTM D6083 is the American Society of Testing and Materials document titled. "Standard SUecification for Liauid 
Applied Acrylic Coating Used in Roofing," 2005 fASTM D6083-05en. 

ASTM D6694 is the American Society of Testing and Materials document titled. "Standard Specification for Liguid­
Applied Silicone Coating Used in Spray Polyurethane Foam Roofing." 2013.CASTM D6694/D6694M-08 (2013). 

ASTM D6848 is the American Society of Testing and Materials document titled "Standard Specification for 
Aluminum..,Pigmented Emulsified Asphalt Used as a Protective Coating for Roofing." 2002 (ASTM D6848-02). 

ASTM E96 is the American Societv for Testing and Materials document titled "Standard. Test Methods for Water 
Vapor Transmission of Materials." 2014 (ASTM E96/E96M-14). 

ASTM E283 is the American Society for Testing and Materials document titled "Standard Test Method for 
Determining the Rate of Air Leakage Through Exterior Windows. Curtain Walls. and Doors Under Specified 
Pressure Differences Across the Specimen." 2012 (ASTM E283-04(2012)). 

ASTM E408·is the American Society for Testing and Materials document titled. "Standard Test Methods for Total 
Normal Emittance of Surfaces Using Inspection-Meter Techniques." 2013 (ASTM E408-13). 

ASTM E779 is the American Society for Testing and Materials document titled. "Standard Test Method for 
Determining Air Leakage Rate by Fan Pressurization." 2010 fASTM E779- l 0), 

ASTM E972 is the American Society for Testing and Materials document titled. "Standard Test Method for Solar 
Photometric Transmittance of Sheet Materials Using Sunlight."1996 CASTM E972-96(2013)). 

ASTM E1677 is the American Society for Testing and Materials document titled. "Standard Specification for an Air 
Retarder CAR) Material or System for Low-Rise Framed Building Walls." 2011 (ASTM El 677-11). 

ASTM E1918 is the American Society for Testing and Materials document entitled. "Standard Test Method for 
Measuring Solar reflectance ofHorizontal and Low-Sloned Surfaces in the Field."2015 (ASTM E1918-06C2015) ). 

ASTM E1980 is the American Society for Testing and Materials document titled. "Standard Practice for Calculating 
Solar Reflectance Index of Horizontal and Low-Sloped Ooaaue Surface." 2011 (ASTM El 980-11) 

ASTM E2178 is the American Society for Testing and Materials document titled. "Standard Test Method for Air 
Penneance of Building Materials." 2013 (ASTM E21778-13). 
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ASTM E2357 is the American Society for Testing and Materials docilirieht titled, "Standard Test Method for 
determfuing air leakage of air barrier assemblies" 2011 CASTM E2357~ 1 n. 
ASTM CSS is tke Amerillim Ssefoty mr Testmg a;ld Materials dseWll:eftHitlsd "Stwdard Speemeatisft mr Gs1uirete 
Erie*f" 2QQ1 @fili(ASTM CSS ;l;;iQl). 

ASTM C177 jg tke J..mm000: Seeiet;· fer Testing and MatBFials de@moont titled "Stwdanl Test Methed &r St0ady 
State Heat Flmr Measuremeats and Thermal 'frlllYlmissien Prepmfos ey Meaoo efthe Guardeti Ilet Plate 
Apparatlia," 1997 EfiSTM 0177 97). 

ASTM C'.272 is tke Ameriean Seeiety mr Testiag anti l\{8.ttirials deeWll:ent Htltid "Stimdard Test Meth0€l fur \¥-ater 
AeseFf!ti©R efCsre Mftteriala f0r Stm@tliral Simdwieh CsRBtrueti©ft8," 2QQ1(ASil.1:0272 Ql]B. · 

ASTM QlS is tke l..merieaa S©eiety fur Testiag imd ·uatsrials d©eumeB:t titled "Stafttlftrd Test Methed ;f@r Steaiily 
Smte Heat 'fraoofer Preptirtfoa efIIOO:zefttal Pipe Iaswatieft;" 1995 ~(AS'fM C3JS ~9S). 

J .. STIVC CS18 is tke 1\merii:ian Se1iiety fur Teaoog imd l\{8.teriala deeum•mt titl.ed "Smntiard Ttist Methed fur Steady 
£tate Thermal T:ratlsmiaailla Prepllfties l:ly ,P.,faaas efthe Heat Fhnv Mtiter Apparatus," 2QQ2 (ASTM C§ 18 Q2;W. 

ASTM C7ll is t@g l..merieoo Seeiety fur Testiftg ood Materials deeumettt titled "Stwdard Test Meth©d fur 
E$Qdooilit;', After Paekage 'lxging llfLatex Sealama," 2QQQ ~(AS'fM 0731 Q~. . 

~ 
ASTJME C7l:l is the l..merieim Seeiet;· fur 1'estmg imd Materials ae@Wll<iB:t titled "St:maara Test Methlld fur Agmg 
Effeets 0fl.rtiiieial J1¥eath1irmg ©Ii hatex Sealants," 2991 (AS'Th10732 9l]B. 

~ . 

ASTM CSsfi is the AmeFielllI S©eiety ©fTestiag aad ·Materials Slltlum@ftttitled; "Stimaard Spe1iifieati©R fur High 
Slllids C©11te11t, C©ld LiEJ:uia Applied Elootemerie Wat€lFf!rll©BRg Memhran:e for Use with S€lfiarat0 Weariftg C©urse," · 
:20Q§ (ASTM 0830 Q§~. 

ASTM Cll67 is the 1\meri€laa Slleiety mr Testing aad Materials aeeumeB:t titllild "Stanaanl Speemeati©R f©r Clay 
R-€lefTiles," 2Qll (l..STM 01107 11). 

ASTI'I Cll71 is the r\meri000 S©eiety fur Testiag and ·Materials a©eumettt titles "Stimdara Test Methed fur 
Determmatillll llfEmittaaee efMaterials NeaF R©em 'femperature Usmg Pertable Emiss©metl:lrs," ~1998 (AS'Th1 
CIHI W8). 

1'..SR-.i CU92; the r\mmeen S©lliety fur Testiftg aaa },faterials d©sumlillittitlea "Standard Speemeatie:a f©r 
C@n1irete Re@f'file" 2QQ9 (AS'Th101492 93(299~). 

ASTM Cl58l is tke 1\m@rililaa S@eiety efTestiag imd Mat@rials aeeumeB:t titled; "St:mdara Test Meth©d fur Teruiil© 
Str0agth llf C©Rerete Surfaees Md the I!©11a Streftgth er 'feli8ile Str€lftgth llf C©ttefete Ro€lpair aaa Overlay Materials 
hy Direet Temiillll" (Ptill @FfMeth©a)," 2QQ4 @fil]__(ASTI.f 01§83 Q4;11). 

ASTM ClS'.49 is the Amerililm Seeiety fur 1'esting and Materials a©eumsnt title~ "Standard Test Methlld fur 
D@tef'lllinati©11 llf Slll!W R€lfl:€letlm1ie Near Amllient TemperatliFe Using a P©rtaele Selar Refleet©meter,"2Q94 ~ 
(ASTMG1§49 l(H). 

ASTI'I IH 4S is the 1\merililoo. S@eiety far Testiftg :ma Materials d©€lumeat title~ "Staadard Classmeati©n fur Si£es 
efAggregate fur R©ad andJlriage 'CettstruetillR,"2QQ8 ~(AS'Th1IJ448 98!2j. 

A~TM D522 is the Amerieim Selliety efTesmg oo.a Materials d©eumettt titled; "Stimdard Test Meth0ds f©r 
Manarel I!ooli Test ©fAttailkeli OFg!l:l'l:ie Ceatiags," 2991 EASTM 9§22 93a (2Q91)). · 

ASTM DS:l:l is tke Ai!l:erieaR S©siety ©f Testmg ooa },{8.t<irials a©eumettt titled, "St!mdaFd Praeti©e fuF FilteFea 
Open Flame Ca¥1:laa JM El<pas@es ©fPamt ooa 1'<€llat©d Ceatiags," 2QQ1 ~(ASTM IJ822 Qlil). 

ASTI'I DlQOJ is the Ameri1ioo Slleiety mr Tesmg and Materials d©ettmeB:t titled "Stoo.dara Test Mllthlld fur I~e 
and LMmift©us 'fraftsmittooee efTFanspaF!.lftt Plooti€ls," 29QQ ~(AHSIIASilof D1QQ3 ll9Q). 

ASTI'I D:f:~ is the 1\merieaa 80eiety r;ifTestmg anti },{8.terials li©ettmeB:t titled, "Stoo.dard Test ),'Ieth©ds fur .Wat€lF 
Yap0r Traft8missi©:a efOrgame Ceating Films," 2GllQ3 (AS'Th1 IJ10§3 93;11) .. 

ASTII( DlSQ is the 1\meriean S©!liety fur Testiag and Materials deeument titled, ''.Standard Si!eeifieatillR fur 
Mineral Aggregate Thled ©fl gttHt Up Reefs, "2QQJ ~(ASil.1IJ1883 9!2~. 
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ASTI!l D2l70 if! the 2'\mmean Seeiety efTestiftg and Materials deeWDent titled, "Stmulwd Test Methed :fur Temsile 
Pfepemes efOrgame Gearings," 2QQ2 2ilit[l.ieSThi D2@7Q 98 (2QQ2~] . 

.+. .. STM D282 4 if! the x'\meriean Seeiet;· efTe,stmg and Materials as€lWD€lnt tit!i:i'd "Stanwd S13@emeatie11 :fur 
2Yumift1flm Pigm:eRti:id A8j3halt ReefCeatiftgs, Memillered, Asllestes Fillered, and Fillered witheat Assestes," 2QQ2. 
(ASTMI?2824 Q2Y). . 

ASTI!l I>l 4fi8 is the }..merisan Sei:iiety efTestmg ooa Materials iieoomeBt titJed, "Stlm€lwe Speeifii:iatien wr IsiEfUid 
Appliea Neepreni:i imd Chlereswm11ated Pelyethyfone Used in Reeoog im:a 1l.~terpreefmg," 1999 Efil1.(ASTM 
1¥Hs8 J199j. 

ASTH I>a89S if! the Am@riean Sesfot;y efT€lstiftg 8illQ Materials tfosume11t titJed "Standard Guide :fur Apfllieaiieft ef 
Allmmn1m Pigmented A,sphalt ReefQeatmgs," 1997 (ASThi I>38Q§ 97 (reapf!revsd 2QQJ~). 

ASTM: D 4798 if! the }..meriean Se eiet;t :fur Testmg and MatePials de emtlent titled "Stanaara Test Methe d fur 
Aeellleratsa Weatk0ring Test Cealiitie»s me PrtHHileures :fur giUmlifteas Materials (X8Ren: he Methea)," 2QQ1 ~ 
{l.rSTMI>4798 Qlil). 

ASTI!l I>587Q is tks 2'\meriean Sei:iist;y ef Tsstiftg and J'Jaterials tleeument titled, "Stanke Pfaetiee fur Cahiwatiftg 
Pfepeff)' Roetentien: md~< ef Plooties," 2QQJ ~[ASTM D§87Q % ll;(2QQ3~]. 

ASTI'I I>s98l is the :Ammeaa Seeiety efTestiftg and Materials aeel:lment titled, "Standara Speeifieatien :fur lsi€J:Hid 
Applied Aeryli0 Geeting Usea in ReeFi:Bg," 2GQ§ (ASTM DfiQ83 Q§el) . 

.+ ... STM Dfiti9 4 is tihe Am.erii.lan Se0i©t;y ef Ti.lstiftg anii Uawrials dlile«m:i.lftt titli.ld, "Standwd S}l00meatien fer lsi€J.Hid 
Ap}lli©a Silieene Geating Used in Spray Pelywietkans Feam R0e00g," 2QQ1;li (:ASTM Ds894 ;}lQl). 

ASTI'I D8848 is the Am0ri0an Seei©t;y efTestiftg ood Materials €le0umem titJed "Stanwa S}lsemeaiien fer 
Al'Wllitmm Pigmentea Emttlsified Asphalt Us ea as a Prete@t1ive Ceaang f.ep R0 ©Fing," JQ{}-2 (ASThi I>084 8 Q2). 

ASTM E9fi iB th0 Ameriean S@0iety :fur T0stmg aRtl Materials lleettm0Rt 1iitled "Standara Test Metkeds :fur Water 
Vaper Tu'ansmissien efMati.lrials," 2QQ (ASTM E% QQ;il). 

ASTM El8a if! the 2'\meri08!ll Seeiety fer Testmg and :Materials d0ooment titled "Stan:tiarti Test Methea :fur 
I>eterminillg 'f;h0 R-ate ef Air Iseal:Eage Tureugh Euteri©f Vlmaews, Cmtain Walls, ooa I>eers Under Sfle0ified 
Pfesslii'e I>ifferenees Ael'es,s the Speeim@:11;" 1991 ™(A.SThi &!83 ;2491~1999)). 

ASTI'I E 408 is the· Jxmeriean Se 0iet;· fur Testing ooa Materials ae 0ttmeBt titJ0d; "Standard Test Meilieds fel' Tetal 
Nermal Emittane0 efSliH'faees U5ing msp@0tien Meter T0elmi€J.aes," 1971 ~(ASTI.f E4Q8 ;li71(2QJJQ2)). 

ASTM E779 is the Ameriean forni0ty fur Testing and Materials Slilillifflilftt titlsd. "StaRdara Test Metked fer 
I>etemMfting Air faiab-ae:e Rat© llv Fan &0ssttl'iii!ati1m." 2QlQ (ASTI.f E779 HH. · 

!...STM E91l is th@ Am:eri0a:B: Se0iety fer T@Btmg ana Materials d0oomoot titl@d; "Staaaaril Test Mlilthea fer Selar 
Phetem:eWie TFansmittanee ef Sheet ),'l@t0rials Using Swlight," 19% (ASTM E972 %(2QQ7~. 

ASTM Elfi77 is th@ /Mlilriean Seeiety fer Testiftg IDld Maforials de@QilBt titled. "Standard Sp00meati011 fer an Air 
Retwder f1\R) Material er Svstem fur 1.ew ;Rise Frnmed Ettil!iing VJ.alls." 2911 fASTM Elfi77 11), 

l .. .STI!l E1918 if! the 2'\meriean Se eiety fur T0stmg ana MateriaIB ~e 0'!illlflnt titled, "Stanftwtl Test J'o'fetke d fer 
Mi:iastlring Selw refleet:m:ee efIIerizental and Lew Slep01l Smfaees ill the Field,"2QMOQ@ (ASTM E972 Q8). 

! .. $TM El98Q is tlU! Ameriea:B: S0eiewv f@r Testmg and Mftterials de0ttme11t tit!eli "St@!iwd Pnu•HB!l f@r Calealating 
Selw Ril:lile0brnee Index efIIeme11tal ood Isew Slewed Owooue Snee." 2Ql l fASTIJ El 989 11) 

ASTI'I E2178 9l is the Am:eriean Sei:iisty fer Testmg atia Materials deeum.e11t titl0B; "Stanwd Test Methed :fur A:i.r 
P©rmean0e efEmldiftg Matsrials.i.." 2913 CASTM E21778 H). 

ASTM E2357-95 is the American Society for Testing and Materials document titled, "Standard Test Method for 
detennining air leakage ofair barrier assemblies" 2011 (ASTM E2357-1 n. 
ATTIC is an enclosed space directly below the roof deck and above the ceiling beams. 

AUTOMATIC is capable of operating without human intervention. 

AUTOMATED TELLER MACHINE (ATM) is any electronic information processing device which accepts or 
dispenses currency in connection with a credit, deposit, or convenience account without involvement by a clerk. 
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BACK-UP COMPRESSORS are those compressors notu8ed to meet peak compressed air loads. Back-up 
compressors are physically connected to the compressed air piping system and can be automatically controlled to 
turn on if one of the online compressors fails. Back-up compressors do not normally operate. 

BELOW-GRADE WALL is the portion of a wall, enclosing conditioned space that is below the grade line. 

BUBBLE POINT is the liquid saturation temperature of a refrigerant at a specified pressure. 

BUILDING is any structure or space covered by Section 100.0 of the Building Energy Efficiency Standards. 

BUILDING COMMISSIONING is a systematic quality assurance process that spans the entire design and 
construction process, including verifying and documenting that building systems and components are planned, 
designed, installed, tested, operated and maintained to meet the owner's project requirements. 

BUILDING ENVELOPE is the ensemble of exterior and demising partitions of a building that enclose conditioned 
space. 

CALL CENTER is a phone center that handles large number of phone calls including but not limited to help desk, 
customer and sales support, technical support, emergency response, telephone answering service, and inbound and 
outbolind telemarketing. 

,.· ,CENTRAL FAN-INTEGRATED VENTILATION SYSTEM is a central forced air heating and/or cooling system 
-' 'which is intended to operate on a regular basis to bring in outdoor ventilation air and/or distribute air around the 
· home for comfort and ventilation even when heating and cooling are not needed. 

CERTIFIED TO THE ENERGY COMMISSION means, when used in association with appliances, certified· 
under Section 1606 of Title 20 of the California Code of Regulations;· and otherwise means certified by the 
manufacturer in a declaration, executed under penalty of perjury under the laws of the State of California, that all the 

. information provided pursuant to the certification is true, complete, accurate and in compliance with all applicable 
provisions of Part 6; and if applicable that the equipment, product, or device was tested under the applicable test 
method specified in Part 6. 

CERTIFYING ORGANIZATION is an independent organization recognized by the Commission to certify 
manufactured devices for performance values in accordance with procedures adopted by the Commission. 

CIE 13.3 is the International Commission on Illumination (Commission Internationale de l'Edairage) docuinent 
titled "Method of Measuring and Suecifving Colour Rendering Properties ofLight Sources." 1995 (ClE 133-1995). 

CIE 15 is the International Commission on Illumination (Commission Internationale de l'Eclairage) document titled 
"Technical Report: Colorimetrv." 2004 CCIB 15:2004). 

CLIMATE ZPNES are the 16 geographic areas of California for which the Commission has established typical 
weather data, prescriptive packages and energy budgets. Climate zones are defined by ZIP code and listed in 
Reference Joint Appendix JA2 FIGURE 100.l-A is an approximate map of the 16 Climate Zones. 

CLOSED-CIRCUIT COOLING TOWER is a cooling tower that utilizes indirect contact between a heated fluid, 
typically water or glycol, and the cooling atmosphere to transfer the source heat load through sensible heat, latent 
heat, and mass transfer indirectly to the air, essentially combining a heat exchanger and cooling tower into rui 
integrated and relatively compact device . 

. CODES, CALIFORNIA IDSTORICAL BIDLDING CODE is the California Historical Building Code, 
California Code of Regulations, Title 24, Part 8 and Part 2 (Chapter 34). 

CODES, CBC is the 2010 California Building Code. 

CODES, CEC is the 2010 California Electric Code. 

CODES, CMC is the 2010 California Mechanical Code. 

CODES, CPC is the 2010 California Plumbing Code. 

COEFFICIENT OF PERFORMANCE (COP), COOLING, is the ratio of the rate ofnet heat removal to the rate 
of total energy input, calculated under designated operating conditions and expressed in consistent uuits, as 
determined using the applicable test method in the Appliance Efficiency Regulations or Section 110.2. 
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COEFFICIENT OF PERFORMANCE (COP), HEATING, is the ratio of the rate ofnet heat output to the rate of 
total energy input, calculated under designated operating conditions and expressed in consistent units, as determined 
using the applicable test method in the Appliance Efficiency Regulations or Section 110.2. 

. . 
COEFFICIENT OF PERFORMANCE (COP), HEAT PUMP is the ratio of the rate ofliSeful heat output 
delivered by the complete heat pump unit (exclusive of supplementary heating) to the corresponding rate of energy 
input, in consistent units ,and as determined using the applicable test method in Appliance Efficiency Regulations or 
Section 110.2. 

COMBUSTION AIR POSITIVE SHUT-OFF is a means of restricting air flow through a boiler combustion 
chamber during standby periods, used to reduce standby heat loss. A flue damper and a vent damper are two 
examples of combustion air positive shut~off devices. 

COMBUSTION EFFICIENCY is a measure of the percentage of heat from the combtistion of gas or oil that is 
transferred to the medium being heated or lost as jacket loss. 

COMMERCIAL BOILER is a type of boiler with a capacity (rated maximum input) of300,000 Btus per hour. 
(Btu/h) or more and serving a space heating or water heating load in a commercial building. . 

. . 
COMMISSION is the California State Energy Resources Conservation and Development Commission. 

COMPLEX MECHANICAL SYSTEMS: are systems that include 1) fan systems each serving multiple 
thermostatically controlled zones; or 2) built-up air handler systems (non-unitary or non-packaged HV AC 
equipment); or 3) hydronic or steam heating systems; or 4) hydronic cooling systems. Complex systems are NOT 
the following: (a) unitary or packaged equipment listed in Tables 110.2-A, 110.2-B, 110.2-C, and 110.2-E that each 
serve one zone, or (b) two-pipe, heating only systems serving one or more zones. 

COMPLIANCE SOFTWARE is software that has been approved pursuant to Section 10-109 of Part 1 of Title 24 
of the California Code of Regulations, to demonstrate compliance With the performance approach of Part 6. 

COMPRESSED AIR SYSTEM is a system of at least one compressor providing compressed air at 40 psig cir 
higher. 

COMPUTER ROOM is a room within a building whose primary function is to house electronic equipment and that 
has a design equipment power density exceeding 20 watts/ft2 (215 watts/m2

) of conditioned floor area. 

CONDENSER SPECIFIC EFFICIENCY is the full load condenser Total Heat of Rejection (THR) capacity at 
standardized conditions divided by the fan input electric power (including but not limited to spray pump electric 
input power for evaporative condensers) at I 00 percent rated fan speed. 

CONDITIONED FLOOR AREA (CFA) is the floor area (in square feet) of enclosed conditioned space on all 
floors of a building, as measured at the floor level of the exterior surfaces of exterior walls enclosing the conditioned 

•, 

space. 

CONDITIONED SPACE is space in a building that is either directly conditioned or indirectly conditioned. 

CONDITIONED SPACE, DIRECTLY is an enclosed space that is provided with wood heating, is provided with 
mechanical heating that has a capacity exceeding 10 Btu/hr-ft2, or is provided with mechanical cooling that has a 
capacity exceeding 5 Btu/br-ft2, unless the space-conditioning system is designed for process space or process load .. 
(See "process load" and ''process space.") 

CONDITIONED SPACE, INDIRECTLY is enclosed space, including, but not limited to, unconditioned volume 
in atria, that (1) is not directly conditioned space; and (2) either (a) has a thermal transmittance area product (UA) to 
directly conditioned space exceeding that to the outdoors or to unconditioned space and does not have :fixed vents or 
openings to the outdoors or to unconditioned space, or (b) is a space through which air from directly conditioned 
spaces is transferred at a rate exceeding three air changes per hour. 

CONDITIONED VOLUME is the total volume (in cubic feet) of the conditioned space within a building. 

CONTINuOUS INSULATION (c.i.) is insqlation that is continuous across all assemblies that separate conditioned 
from unconditioned space. It is installed on the exterior or interior or is integral to any opaque surface of the building 
envelope and has no thermal bridges other than fasteners and necessary service openings. 

CONTROLLED ATMOSPHERE is an airtight space maintained at reduced oxygen levels for the purpose of 
reducing respiration of perishable product in long term storage. 
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COOLER is a space to be capable of operation at a temperature greater than or equal to 28°F but less than 55°F. 

COOL ROOF is a roofing material with high thermal emittance and high solar reflectance, or low thermal emittance 
and exceptionally high solar reflectance as specified in Part 6 that reduces heat gain through the roof. 

COOLJNG EQUIPMENT is equipment used to provide mechanical cooling for a room or rooms in a building. 

CRAWL SPACE is a space immediately under the first floor of a building adjacent to grade. 

CRRC-1 is the Cool Roof Rating Council document titled "Product Rating Program Manual.".QQill 

CTI is the Cooling Technology Institute. 

CTI ATC-l05 is the Cooling Technology Institute document titled "Acceptance Test Code for Water Cooling 
Towers," 2000 (CTI ATC-105-00). . 

CTI ATC-105S(ll) is the Cooling Technology Institute document titled "Acceptance Test Code for Closed-Circuit 
Cooling Towers," 2011 (CTIATC-105-11). · 

CTI STD-201 is the Cooling Technology Institute document titled "Standard for Thermal Performance Certification 
ofEvaporative Heat Rejection Equipment," 2011 (CTI STD-201-11). 

GURR.ENT AIR DEMAND is the actual cubic feet per minute (acfin) of total air flow necessary for end uses in a 
.- qompressed air system. · 

"C-V ALUE (also known as C-fact6r) is the time rate of heat flow through unit area of a body induced by a unit 
·temperature difference between the body surfaces, in Btu (hr x ff x °F). It is not the·saine as K-yalue or K-factor. 

· CYCLES OF CONCENTRATION is the number of times the concentration of total dissolved solids (TDS) in 
cooling tower water is multiplied relative to the TDS in the makeup water. Because evaporation of pure water leaves 
dissolved solids behind in the system water, TDS increases over time as the tower operates. The number of times the 
dissolved minerals· are concentrated is relative to the TDS in the makeup water. For example, five cycles of 
concentration represents five times the concentration of solids in the cooling tower system water relative to the TDS 
in the makeup water entering the tower. 

DATA CENTER is a building whose primarv function is to house lll©@t:F©Bill ll§!!ipm©~t ooe 1!tat has a ifasioo 
0@Jlm@11t fl©Wfil' a©ruiity ©R©t'l©aing 2Q watts/if! £21$ watts/m"') ©h©li€liti©11ea flil©r area.computer room(s). 

DAYLIT ZONE is the floor area under skylights or next to windows. Types ofDaylit Zones include Primary Sidelit 
Daylit Zone, Secondary Sidelit Daylit Zone, and Skylit Daylit Zone. · 

DEADBAND is the temperature range within which the HV AC system is neither calling for heating or cooling. 

DECORATIVE GAS APPLIANCE is a gas appliance that is designed or installed for visual effect only, cannot 
burn solid wood, and simulates a fire in a fireplace. · 

DEGREE DAY, HEATJNG, is a unit, based upon temperature difference and time, used in estimating fuel 
conslimption and specifying nominai annual heating load of a building. For any one day, when the mean temperahµ'e 
is less than 65°F, there exist as many degree days as there are Fahrenheit degrees difference in temperature between 
the mean temperature for the day and 65°F. The number of degree days for specific geographical locations are those . 
listed in the Reference Joint Appendix JA2. For those localities not listed in the Reference Joint Appendix JA2, the 
number of degree days is as determined by the applicable enforcing agency. 

DEMAND RESPONSE is short-term changes in electricity usage by end-use customers :from their normal 
consumption patterns. Demand response may be in response to: 

a. changes in the price of electricity; or 

q. participation in programs or services designed to modify electricity use 

i. in response to wholesale market prices,,, or 

ii. when sy~tem reliability is jeopardized. 
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DEMAND RESPONSE PERIOD is a period of time during which electricity loads are modified in response to a 
demand response signal. 

DEMAND RESPONSE SIGNAL is a signal sent by the local utility, Independent System Operator (ISO), or · 
designated curtailment service provider or aggregator, to a customer, indicating a price or a request to modify 
electricity consumption, for a limited time period. · 

DEMAND RESPONSIVE CONTROL is a kind of control that is capable of receiving and automatically 
responding to a demand response si~al. · 

DEMISING PARTITION is a wall, fenestration, floor, or ceiling that separates conditioned space :from enclosed 
unconditioned space. 

DESIGN CONDITIONS are the parameters and conditions used to determine the performance requirements of 
space-conditioning systems. Design conditions for determining design heating and cooling loads are specified in 
Section 140.4(b) for nonresidential, high-rise residential, and hotel/motel buildings and in Section 150.0(h) for low­
rise residential buildings. 

DESIGN HEAT GAIN RATE is the total calculated heat gain through the building envelope under design 
conditions. 

DESIGN HEAT LOSS RATE is the total calculated heat loss through the bUilding envelope under design 
conditions. 

DESIGN REVIEW is an additional review of the construction documents (drawings and specifications) that seekS 
to improve compliance with existing Title 24 regulations, to encourage adoption of best practices in design, and to 
encourage designs that are constructible and maintainable. It is an opportunity for an experienced design engineer or 
architect to look at a project with a fresh perspective in an effort to catch missing or unclear design information and 
to suggest design enhancements. · · 

DEW POINT TEMPERATURE is the vapor saturation temperature at a specified pressure for a substance 
undergoing phase change from vapor to liquid. 

DIRECT DIGITAL CONTROL (DDC) is a type of control where controlled and monitored analog or binary data, 
such as temperature and contact closures, are converted to digital format for manipulation and calculations by a 
digital computer or microprocessor, then converted back to analog or binary form to control mechanical devices. 

DIRECT-VENT APPLIANCE or "sealed combustion" appliance is an appliance that is constructed and installed so 
that air from combustion is derived directly from the outdoors and flue gases are discharged to the outdoors. 

DISPLAY PERIMETER is the length of an exterior wall in a Group B; Group F, Division I; or Group M, 
Occupancy that immediately abuts a public sidewalk, measured at the sidewalk level for each story that abuts a 
public sidewalk. · 

DOOR is an operable opening in the building envelope, including swinging and roll-up doors, fire doors, pet doors 
and access hatches with less than 50 percent glazed area. When that operable opening has 50 percent or more glazed 
area it is a glazed door. See Fenestration: Glazed Door. 

DUAL-GLAZED GREENHOUSE WINDOWS are a type of dual-glazed fenestration product which adds 
conditioned volume but not conditioned floor area to a building. 

DUCT SEALING is a procedure fqr installing a space conditioning distribution system that minimizes leakage of 
air from or to the distribution system. Minimum specifications for installation procedures, materials, diagnostic 
testing and field verification are contained in the Reference Residential Appendix RA3 and Reference Nonresidential 
Appendix NAI. 

DUCT SYSTEM is all the ducts, duct fittings, plenums and fans when assembled to form a continuous passageway 
for the distribution of air. 

DUCTED SYSTEM is an air conditioner or heat pump, either a split system or single-packaged unit, that is 
designed to be permanently installed equipment and delivers conditioned air to an indoor space through a duct. 

DWELLING is a building that contains one or two dwelling units used, intended or designed to be used, rented, 
leased, let or hired out to be occupied for living purposes. 
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DWELLING UNIT is a single unit providing complete, independent living facilities for one or more persons 
including access petmanent provisions for living, sleeping, eating, cooking and sanitation. 

EAST-FACING (See "orientatio~") 

ECONOMIZER, AIR, is a.ducting arrangement, including dampers, linkages, and an automatic control system that 
allows a cooling supply fan system to supply outside air to reduce or eliminate the need for mechanical cooling. 

ECONOMIZER, WATER, is a system by which the supply air of a cooling system is cooled directly or indirectly 
by evaporation of water, or other appropriate :fluid, in order to reduce or eliminate the need for mechanical cooling. 

Electrical Power Distribution Systems. The following definitions are intended to apply to Sectio~ 130.5 only: 

EQUIPMENT. A general term. inclurun:g devices, lu.minaires, apparatus. machinery, and the like used as apart 
ot: or in connection with. an electricak installation . 

. PLUG LOAD. A. plug 10aa is the energy consumed by any appliances or electronic device that is plugged into a 
receptacle or receptacle outlet. Plug load§ are not related to general lighting, heating, ventilation. cooling. and 
water heating, domestic and service water system, renewable power, information technology equipment. 
computer room electronic equipment. and electric vehicle charging . 

. !;. ELECTRICAL METERING is a device or system for measuring the electrical power and energy supplied to a 
customer or premise(s). 

LOW VOLTAGE DRY-TYPE DISTRIBUTION TRANSFORMER is a distribution transformer that 
has an input voltage of 600 volts or less, that is air-cooled, and that does not use oil as a coolant. 

SERVICE is the conductors and eauipment for delivering electric energy from the serving utility to the wiring 
. system of the premise served. 

SERVICE EOIUPMENT is the necessarv equipment. usually consisting ofa circuit breaker(s) or switch(es) 
and fuse(s) and their accessories. connected to the load end of service conductors to a building or other structure. 
or an otherwise designated area and intended to constitute the main control and cutoff of the sunnly. 

ELECTRONICALLY-COMMUTATED MOTOR is a brushless DC motor with a permanent magnet rotor that is 
surrounded by stationary motor windings, and an electronic controller that varies rotor speed and direction by 
sequentially supplying DC current to the windings. 

EMITTANCE, THERMAL is the ratio of the radiant heat :flux emitted by a sample to that emitted by a blackbody 
radiator at the same temperature. 

EN CLOSED SP ACE is space that is substantially surrounded by solid surfaces, including walls, ceilings or roofs, 
doors, fenestration areas, and floors or ground. 

ENERGY BUDGET is the maximum amount of Time Dependent Valuation (TDV) energy that a proposed 
building, or portion of a building, can be designed to consume, calculated with the approved procedures specified in 
Part 6. 

ENERGY COMMISSION is the California State Energy Resources Conservation and Development Commission. 

ENERGY EFFICIENCY RATIO (EER) is the ratio of net cooling capacity (in Btu/hr) to total rate of electrical 
energy input (in watts), of a cooling system under designated operating conditions, as determined 'using the 
applicable test method in the Appliance Efficiency Regulations or Section 110.2. 

ENERGY FACTOR (EF) of a water heater is a measure of overall water heater efficiency, as determined using the 
applicable test method in the Appliance Efficiency Regulations. 

ENERGY MANAGEMENT CONTROL SYSTEM (EMCS) is a computerized control system designed to 
regulate the energy consumption of a building by controlling the operation of energy consuming systems, such as the 
heating, ventilation and air conditioning (HV AC), lighting, and water heating systems, and is capable of monitoring 
environmental and system loads, and adjusting HV AC operations in order to optimize energy usage and respond to 
demand response signals. 
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ENERGY OBTAINED FROM DEPLETABLE SOURCES is electricity purchased from a public utility, or any 
energy obtained from coal, oil, natural gas, or liquefied petroleum gases. · 

ENERGY OBTAINED FROM NONDEPLETABLE SOURCES is energy that is not energy obtained from 
depletable sources. · · 

ENFORCEMENT AGENCY is the city, county, or state agency responsible for issuing a building permit. 

ENTIRE BUJLDING is the ensemble of all enclosed space in a building, including the space for which a permit is 
sought, plus all existing conditioned and unconditioned space within the structure. 

ENVELOPE (See ''building envelope") 

EXFILTRATION is uncontrolled outward air leakage from inside a building, including leakage through cracks and 
interstices, around windows and doors, and through any other exterior partition or duct penetration. 

EXTERIOR FLOOR/SOFFIT .is a horizontal exterior partition, or a horizontal demising partition, under 
conditione_d space. For low-rise residential occupancies, exterior floors also include those on grade. 

EXTERIOR PARTITION is an opaque, translucent, or transparent solid barrier that separates conditioned space· 
from ambient air or space. For low-rise residential occupancies, exterior partitions also include barriers that separate 
conditioned space from unconditioned space, or the ground. 

EXTERIOR ROOF/CEILING is an exterior partition, or a demising partition, that has a slope less than 60 degrees 
from horizontal, that has conditioned space below, and that is not an exterior door or skylight. 

EXTERIOR ROOF/CEILING AREA is the area of the exterior surface of exterior roof/ceilings. 

EXTERIOR WALL is any wall or element of a wall, or any member or group of members, which defines the 
exterior boundaries or courts of a building and which has a slope of 60 degrees or greater with the horizontal plane. 
An exterior wall or partition is not an exterior floor/soffit, exterior door, exterior roof/ceiling, window, skylight, or 
demising wall. 

EXTERIOR WALL AREA is the area of the opaque exterior surface of exterior walls. 

FACADE is the contiguous exterior ofa building surface, but not limited to fenestration products. 

FACTORY ASSEMBLED COOLING TOWERS are cooling towers constructed from factory-assembled modules 
either shipped to the site in one piece or put together in the field. · 

FENESTRATION: Includes the following: 

ACE is an NFRC-Approved -sCalculation Entity (:AGBt-that conducts calculations of fenestration product ratings for 
certification authorization using the NFRC Component Modeling approach and issues label certificates to 
Specifying Authorities for product certification authorization in accordance with NFRC requirements. 

ALTERATION is any change to an existing building's exterior fenestration product that is not a repair (see. 
Fenestration Repair) that: · 

i. Replaces existing fenestration in an existing wall or roof with no net area added; or 

ii. Replaces existing fenestration ~d adds new net area in the existing wall or roof; or 

iii. Adds a new window tliat fucreases the net fenestration area to an existing wall or roof. 

AL T.ERED COMPONENT is a new fenestration component that has undergone an alteration other than a 
repair and is subject to all applicable Standards requirements. 

BAY WINDOW is a combination assembly which is composed of three or more individual windows either 
joined side by side or installed within opaque assemblies and which projects away from the wall on which it is 
installed. Center windows, if used are parallel to the wall on which the bay is installed, the end panels or two 
side windows are angled with respect to the center window. Common angles are 30° and 45°, although other 
angles may be employed. 

CMA (component modeling approach) is a fenestration product certification program from the National 
Fenestration Rating Council (NFRC) that enables energy-related performance ratings for nonresidential 
fenestration products, including the thermal performance U-factor, Solar Heat Gain Coefficient, and Visible 
Transmittance. 
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CMAST (Component Modeling Approach Software Tool) is an NFRC approved software which allows a user 
to create a fenestration product "virtually," and generate its energy-related performance ratings, including the 
thermal perform~ce U-factor, Solar Heat Gain Coefficient, and Visible Transmittance. · 

CURTAIN WALL/STOREFRONT is an external nonbearing wall intended to separate the exterior 
nonconditioned and interior conditioned spaces. It also consists of any combination of framing materials, fixed 
glazing, opaque glazing, operable windows, or other in-fill materials. 

GLAZED DOOR is an exterior door having a glazed area of 50 percent or greater of the area of the door. 

DUAL-GLAZED GREENHOUSE WINDOWS is a double glass pane separated by an air or other gas space 
which adds conditioned volume but not conditioned floor area to a building. 

DYNAMIC GLAZING SYSTEMS are glazing systems that have the ability to reversibly change their 
performance properties, including U-factor, Solar Heat Gain Coefficient (SHGC), and/or Visible Transmittance 
(VT) between well-defined end points. These may include, but are not limited to chromogenic glazing systems 
·and integrated shading systems (defined below). Dynamic Glazing systems do not include internally mounted or 
externally mounted shading devices that attach to the window framing/glazing that may or may not be 
removable. 

ClffiOMOGENIC GLAZING is a class of switchable glazing which includes active materials (e.g. 
·'' electrochromic) and passive materials (e.g. photochromic and thermochromic) permanently integrated into 

the glazing assembly. Their primary function is to switch reversibly :fi;om a high transmission state to a low 
transmission state with associated changes in VT and SHGC. · 

INTEGRATED SHADING SYSTEM is a cla.ss of fenestration products including an active layer: e.g. 
shades, louvers, blinds or other materials permanently integrated between two or more glazing layers. The 
U-factor and/or SHGC and VT of the insulating glass assembly can, be altered by reversibly changing the 
enclosed active layer. · 

. FENESTRATION AREA for windows is the total window rough opening area which includes the fenestration, 
fenestration frame components in the exterior walls atid roofs. 

FENESTRATION PRODUCT is any transparent or translucent material plus any sash, frame, mullions and 
· dividers, in the facade of a building,_ including, but not limited to, windows, sliding glass doors, french doors, 
skylights, curtain walls, dynamic glazing, garden windows and glass block. 

FENESTRATION REP AIR is the reconstruction or renewal for the purpose of maintenance of any 
fenestration product, component or system and shall not'increase the preexisting energy consumption of the 
repaired fenestration product, component, system, or equipment. Replacement of any component, system, or 
equipment for which there are requirements in the Standards are considered an alteration (see Fenestration, 
Alterations) and not a repair and is subject to the requirements of Part 6 of the Standards. 

FIELD-FABRICATED is a fenestration product whose frame is made atthe construction site of standard 
dimensional lumber or other materials that were not previously cut, or otherwise formed with the specific 
intention of being used to fabricate a fenestration product. Field fabricated does not include site-built 
fenestration. 

FIN is an opaque surface, oriented vertically and projecting outward horizontally from an exterior vertical 
surface. 

FIN OFFSET is the horizontal distance from the edge of exposed exterior glazing at the jamb of a window to 
the fin. 

FIN PROJECTION is the horizontal distance, measured outward horizontally, from the surface of exposed 
exterior glazing at the jamb of a window to the outward edge of a fin. 

FIXED is fenestration that is not designed to be opened or closed. 

GREENHOUSE or GARDEN WINDOW is a window unit that consists of a three-diinensional, five-sided 
structure generally protruding from the wall in which it is installed. Operating sash may or may not be included: 

MANUFACTURED or KNOCKED DOWN PRODUCT is a fenestration product constructed of materials 
which are factory cut or otherwise factory formed with the specific intention of being used to fabricate a 
fenestration product. Knocked down or partially assembled products may be sold as a fenestration product when 
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provided with temporary and permanent labels as described in Section 10-111; or as a site-built fenestration 
product when not provided with temporary and permanent labels as descnbed in Section 10-111. 

NFRC 100 is the National Fenestration Rating Council document titled "NFRC 100: Procedure for Determining 
Fenestration Product U-factors." (2911; }lfRC lQQ m@ftia@s flF©eeatwes fer sitB fenBstmti©n fuFmlll'ly m@lttdlla in 
a s@pamte d©tiU:mtiiit, NFR:C IQQ SB). . . 

NFRC 200 is the National Fenestration Rating Council document titled "NFRC 200: Procedure for Dete~g 
Fenestration Product Solar Heat Gain Coefficients and Visible Transmittance at Normal IIicidence." (201~ ). 

NFRC 202 is the National Fenestration Rating Council document titled ''NFRC 202: Procedures for 
Determining Translucent Fenestration Product Visible Transmittance at Normal Incidence." (201~. 

NFRC 203 is the National Fenestration Rating Council document titled "NFRC 203: Procedure for Determining 
Visible Transmittance of Tubular Daylighting Devices:" (201~).;; 

NFRC 400 is the National Fenestration Rating Council document titled ''NFRC 400: Procedure for Determining 
Fenestration Product Air Leakage." (201~. 

OPERABLE SHADING DEVICE is a device at the interior or exterior of a building or integral with a 
fenestration product, which is capable of being operated, either manually or automatically, to adjust the amount 
of solar radiation admitted to the interior of the building. 

RELATIVE SOLAR HEAT GAIN COEFFICIENT <RSHGC) is the ratio of solar heat gain through a 
fenestration product (corrected for external shading) to the incident solar radiation. Solar heat gain includes 
directly transmitted solar heat and absorbed solar radiation, which is then reradiated, conducted, or convected 
into the space. · 

SITE-BUILT is fenestration designed to be field-glazed or field assembled units using specific factory cut or 
otherwise factory formed framing and glazing units, that are manufactured with the intention ofbeillg assembled 
at the construction site. These include storefront systems, curtain walls, and atrium roof systems. 

SOLAR HEAT GAIN COEFFICIENT (SHGC) is the ratio of the solar heat gain entering tb.e space through 
the fenestration area to the incident solar radiation. Solar heat gain includes directly transmitted solar heat and 
absorbed solar radiation, which is then reradiated, conducted, or convected into the space. 

SP AND REL is opaque glazing material most often used to conceal building elements between floors of a 
building so they cannot be seen from the exterior, also known as "opaque in-fill systems". 

TINTED GLASS is colored glass by incorporation of a mineral admixture resulting in a degree of tinting. Any 
tinting reduces both visible and radiant transmittance . 

. VISIBLE TRANSMITTANCE (VT) is the ratio (expressed as a decimal) of visible lightthat is transmitted 
through a glazing fenestration. The higher the VT rating, the more light is allowed through a window. 

WINDOW is fenestration that is not a skylight and that is an assembled unit consisting of a frame and sash 
component holding one or more pieces of glazing. 

WINDOW AREA is the area of the surface of a window, plus tb,e area of the frame, sash, and mullions, 

WINDOW HEAD HEIGHT is the height from the floor to the top of the window. 

WINDOW WALL RA TIO is the ratio of the window area to the gross exterior wall area. 

FIELD ERECTED COOLING TOWERS are cooling towers which are custom designed for a specific application 
and which cannot be delivered to a project site in the form offactory assembled modules due to their size, 
configuration, or materials of construction. 

FIREPLACE is a hearth and fire chamber, or similar prepared place, in which a fire may be made and which is built 
in conjunction with a flue or chimney, including but not limited to factory-built fireplaces, masonry fireplaces, and 
masonry heaters as further clarified in the CBC. 

FLOOR/SOFFIT TYPE is a type of floor/soffit assembly having a specific heat capacity, :framing type, and U­
factor. 

SECTION joo.J -DEFINITIONS AND RULES OF CONSTRUCTION 

4948 



Page 62 2016 Bui/din( 'ergy Efficiency Standards 
~~~~~~~~~~~~~---> 

FLUID COOLER is a fan-powered heat rejection device that includes a:··water or glycol circuit connected by a 
closed circulation loop to a liquid-cooled refrigerant condenser, and may be either evaporativ~-cooled, air-cooled, or 
a combination of the two. 

FLUX is the rate of energy flow per unit area. 

FOOD PREPARATION EQUIPMENT is cooking equipment intended for commercial use, including coffee 
machines, espresso coffee makers, conductive cookers, food warmers including heated food servers, fryers, griddles, 
nut warmers, ovens, popcorn makers, steam kettles, ranges, and cooking appliances for use ill commercial kitchens, 
restaurants, or other business establishments whei:e food is dispensed. 

F)IBEZER is a space designed to be capable of operation at-less than 28°F. 

GAS COOLING EQUIPMENT is cooling equipment that produces chilled water or cold air using natural gas or 
liquefied petroleum gas as the primary energy source. · 

GAS HEATING SYSTEM is a system that uses natural gas or liquefied petroleum gas as a fuel to heat a 
conditioned space. 

GAS LOG is a self-contained, free-standing, open-flame, gas-burning appliance consisting of a _metal frame or base 
. supporting simulated logs, and designed for installation ohly in a vented fireplace. 

GLAZING (See "fenestration producf') 

GLOBAL WARMING POTENTIAL (GWP) is the radiative forcing impact of one mass-based unit of a given 
greenhouse gas relative to an equivalent unit of carbon dioxide over a given period of time. 

GLOBAL WARMING POTENTIAL VALUE (GWP Value) is the 100-year GWP value published by the 
Intergovernmental Panel on Climate Change (IPCC) in either its Second Assessment Report (SAR) (IPCC, 1995), or 
its Fourth Assessment A-3 Report (AR4) (IPCC, 2007). Both the 1995 IPCC SAR values and the 2007 IPCC AR4 
values are published in table 2.14 of the 2007 IPCC A,R.4. The SAR GWP values are found in column "SAR (100-
yr)" of Table 2.14.; the AR4 GWP values are found in column "100 yr" of Table 2.14." 

GOVERNMENTAL AGENCY is any public agency or subdivision thereof: including, but not limited toj any 
agency of the state, a county, a city, a district, an association of governments, or a joint power agency. 

GROSS EXTERIOR ROOF AREA is the sum of the skylight area and the exterior roof/ceiling area. 

GROSS EXTERIOR WALL AREA is the sum of the window area, door area, and exterior wall area. 

HABITABLE SP ACE is space in a building for living, sleeping, eating or cooking. Bathrooms, toilets, hallways, 
storage areas, clos.ets, or utility rooms and similar areas are not considered habitable spaces. 

HABITABLE STORY is a story that contains space in which humans may work or live in reasonable comfort, and 
that has at least 50 percent of its volume above grade. 

HEAT CAP A CITY (E(C) or ther:tnal capacity, is the measurable physical quantity that characterizes the amount of 
heat required to change a substance's temperature by a given amount.. 

HEAT PUMP is an appliance, that consists of one or more assemblies; that uses an indoor conditioning coil, a 
compressor, and a refrigerant-to-outdoor air heat exchanger to provide air heating; and that may also provide air 
cooling, dehumidifying, humidifying, circulating, or air cleaning. 

HEATED SLAB FLOOR is a concrete floor either, on-grade, raised, or a lightweight concrete slab topping. 
Heating is provided by a system placed within or under the slab, and is sometimes referred to as a radiant slab floor. 

HEATING EQUIPMENT is equipment used to provide mechanical heating for a room or rooms in a building .. 

HEATING SEASONAL PERFORMANCE FACTOR (HSPF) is the total heating output ofa central air­
conditioning heat pump (in Btu) during its normal use period for heating divided by the total electrical energy input 
(in watt-hours) during the same period, as determined using the applicable test method in the Appliance Efficiency 
Regulations. 

ID is the Hydronics Institute of the Gas Appliance Manufacturers Association (GAMA). 

HI HTG BOILER STANDARD is the Hydronics Institute document titled "Testing and Rating Standard for Rating 
Boilers," 1989. 
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IDGH-RISE RESIDENTIAL BUILDING is a building, other than a hotel/motel, of Occupancy Group R-2 or R-4 
with four or more habitable stories. 

HOTEL/MOTEL is a building or buildings :that has six or more guest rooms or a lobby serving six or more guest 
rooms, where the guest rooms are intended or designed to be used, or which are used, rented, or hired out to be . 
occupied, or which are occupied for sleeping purposes by guests, and all conditioned spaces within the same building 
envelope. Hotel/motel also includes all conditioned sp~ces which are (1) on the same property as the hotel/motel, (2) 
served by the same central heating, :ventilation, and air-conditioning system as the hotel/motel, and (3) integrally 
related to the :functioning of the hotel/motel as such, including, but not limited to, exhibition facilities, meeting and 
conference facilities, food service facilities, lobbies, and laundries. 

RV AC SYSTEM is a space-conditioning system or a ventilation system. 

JES HB (See IES Lighting Handbook) 

JES LIGHTING HANDBOOK is the illuminating Engineering SocietY document titled "The IES Lighting 
Handbook: Reference and Applicati?ns, Tenth Edition'' (2011 ). 

JES LM-79-08 is the Illuminating Engineering Society document titled, "IES Approved Method for the Electrical 
and Photometric Measurements of Solid-State Lighting Products.' 

JES TM-15-11 is the illuminating Engineering Society document titled, "Luminaire" Clas~i:fication Systems for 
Outdoor Luminaires 

INFILTRATION is uncontrolled inward air leakage from outSide a building or unconditioned space, including 
leakage through cracks and interstices, around windows and doors, and through any other exterior or demising 
partition or pipe or duct penetration. See AIR BARRIER. 

INTEGRATED ENERGY EFFICIENCY RATIO (IEER) is a single-number cooling part load efficiency figure 
of merit calculated~ specified by the method described in ANSI/ AHRI Standard 340/360/1230 . This metric 
replaces the IPLV for ducted and non-ducted units. 

INTEGRATED PART LOAD VALUE (IPL V) is a single-number cooling partload efficiency 'figure of merit 
calculated pei;as specified by the method described in ANSI/ AHRI Standard 550/590 for use with chillers. 

ISO ST AND ARD 17025 is the International Organization for Standardization document titled "General Criteria for 
the Competence of Testing and Calibration Laboratories", 2005 (ANS/ISO/IEC Standard 17025:2005). 

ISO 13256-1 is thv International Organization for Standardization document titled "Water-source heat pumps -­
Testing and rating for performance -- Part 1: Water-to-air and brine-to-air heat pumps," 1998. 

ISO 13256-2 is the International Organization for Standardization document titled "Water-source heat pumps -­
Testing and rating for performance -- Part 1: Water-to-water and brine-to-water heat pumps," 1998. 

LANGELIER SATURATION INDEX (LSI) is expressed as the difference between the actual system pH and the 
saturation pH. LSI indicates whether water will precipitate, dissolve, or be in equilibrium with calcium carbonate, 
and is a function of hardness, alkalinity, conductivity, pH and temperature. 

LARGEST NET CAP A CITY INCREMENT is the largest increase in capacity when switching between 
combinations of base compressors that is expected to occur undt1r the compressed air system control scheme. 
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LIGHTING definitions: 

Accent Lighting is directional lighting designed to highlight or spotlight objects. It can be recessed, surface 
mounted, or mounted to a pendant, stem, or track. 
Chandelier is a ceiling-mounted, close-to-ceiling, or suspended decorative luminaire that uses glass, crystal, 
ornamental metals, or other decorative material. 

Color Rendering Index <CRQ is the ability ofa light smrrce to reflect the color of illuminated objects with 
fidelity relative to ideal or natural light sources of the same color temperature. CRI is calculated according to 
CIE 13.3 . 

Correlated Color Temperature (CCT) is a description of color of light relative to the chromaticity of the 
radiative emission of heated black body and reported in temperature units of Kelvin according to CIE 15 

Colored light source is a light source designed and marketed as a colored light source and not designed or 
marketed for general lighting applications with either of the following characteristics maintained throughout all 
modes of operation including color changing oneration: · 

(1) A Color Rendering Index CCRI) less than 40. as determined according to the method set forth in CIE 
Publication 13.3: or 

(2) A Correlated Color Temperature less than 2.200 K or greater than 7.000 K as detennined according to 
the method set forth in IES LM-66 or IES LM-79 as appropriate. 

Compact Fluorescent Lamp is a fluorescent lamp less than 9-nine inches maximum overall length (M.O.L.) 
with a T5 or sJ?1aller diameter glass tube that is folded; bent, or bridged. 

Decorative (Lighting/Luminaire) is lighting or luminaires installed only for aesthetic purposes and that does 
not serve as displa~ lighting or general lighting. · 

Display Lighting is lighting that provides a higher level of illuminance to a specific area than the level of 
surrounding ambient illuminance. Types of display lighting include: 

Floor: supplementary lighting reqllired to highlight features, such as merchandise on a clothing rack, which is 
not displayed against a wall. 

Wall: supplementary lighting required to highlight features, such as merchandise on a shelf; which is displayed 
on perimeter walls. 

Window: lighting of objects such as merchandise, goods, and artifacts, in a show window, to be viewed from 
the outside of a space through a window. · 

Case: lighting of small art objects, artifacts, or valuable collections which involves customer inspection of very 
fine detail from outside of a. glass enclosed display case. 

Enclosed Luminaires are luminaires which contain enclosed lamp compartments where ventilation onenings 
are less thatl 3 square inches per lamp in the lamp compartment as defined by UL 1598. 

General Lighting is installed electric lighting that provides a uniform level of illumination throughout an area, 
exclusive of any provision for special visual tasks or decorative effect, exclusive of daylighting, and also known 
as ambient lighting. 

GU-24 is the designation of a lamp holder and socket configuration, based on·a coding system by the 
International Energy Consortium, where "G" indicates the broad type of two or more projecting contacts, such 
as pins or posts, ''U" distinguishes between lamp and holder designs of similar type but that are not 
interchangeable due to electrical or mechanical requirements, and "24" indicates 24 millimeters center to center 
spacing of the electrical contact posts. · 

Illuminance is the m@ie@ftt ltimift@W! m e@ooity ©ft !l aiffur@fttial @l@mlilnt @fswfa@@ l@eatea at !l IJ©int imfi 
@rientea ma: partfofil!ll' aireeti@n, ll!ffll'llSSlla m llmllHS fllll' tmit !ll'@aarea density of the luminous flux incident at a 
poi.iit on a surface. 

Illumination is light incident on a surface of body, or the general condition of being illwninated. 
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Inseparable Solid State Lighting (SSL) Luminaire is a luminaire featuring solid state lighting components 
such as LEDs and driver components which cannot be easily removed or replaced by the end user, thus requiring 
replacement of the entire luminaire. Removal of solid state lighting components may require the cutting of 
wiies, use of a soldering iron. or damage to or destruction of the luminaire. 

Institutional Tuning is the process of adjusting the maximum light oµfuut of lighting systems to sui>J?ort visual 
needs or save energy. Institutional tuning differs from personal tuning in that the control strategy is implemented 
at the institutional rather than the individual user level, and maximum light level adjustments are available only 
to authorized personnelftl. 

Lamp is an electrical appliance that produces optical radiation for the purpose of visual illumination, designed 
with a base to provide an electrical connection between the lamp and a luminaire, and designed to be installed 
into a luminaire by means of a lamp-holder integral to the luminaire. 

Landscape Lighting is a type of outdoor lighting that is recessed into or mounted on the ground, paving, or 
raised deck, which is mounted less than 42.!! inches above grade or mounted onto trees or trellises, and that is 
intended to be aimed only at landscape features .. 

Lantern is an outdoor luminaire that uses an electric lamp to replicate the appearance of a pre-electric lantern, 
which used a flame to generate light. 

Light is the luminous equivalent of power and. is properly called luminous flux. 

Lighting, or illumination, is the application of light to achieve some prnctical or aesthetic effect. . . 
Light Emitting Diode (LED) asfulitisoo W10li mP!ll't efil'll in Sseti:eB: 8.8 efl\NSli'IES Rel> 18 IQ~ 
junction solid state diode whose radiated outnut is a function of its nhysical construction. material used and 
exciting current. The outnut may be in the near ultraviolet. the visible or in the infrared regions of the snectrum. 

LED Light Engine js an integrated assembly copmrised of LED packages. LED components LED arrays. LED 
modules. or LED driver, and other optical. thermal mechanical and electrical components. The device is 
intended to connect directly to the branch circuit through a custom connector compatible with the LED 
luminaire for which it was designed and does not use an ANSI standard base. <IES RP-16-10). 

Non-integrated LED lamp is an assembly comprised of an LED array (module) or LED packages 
(components) and ANSI standard base. The device is intended to connect to the LED driver of an LED 
luminaire through an ANSI standard lamp-holder (socket). The device cannot be connected to the branch circuit~ 
,(ANSI/IES'RP-16-10).. . . 

Integrated LED lamp is an integrated assembly comprised ofLED packages (components) or LED arrays 
(modules). LED driver. ANSI standard base and other optical. thermal. mechanical and electrical components. 
The device is intended to connect directly to the bran.ch circuit via a corresponding ANSI standard lamp~holder 
(socket}; CANSI/IES RP-16-10). 

Low Voltage is less than 90. volts. 

Lumen Maintenance is a strategy used to provide a precise, constant level of lighting from a lighting system 
regardless of the age of the lamps or the maintenance ofth,e luminaires. 

Luminaire is a complete lighting unit consisting oflamp(s) anda light source such as a,lamp or lamps. together 
with the parts that distribute the light, position and protect the lamp(s), and eoooeet the lamp(s)light source and 
connect it to the power supply. 

Luminance is a measure of the light emittiag power of a surfaee, m a partieular clireetiOB:, per unit apparent 
areathe luminous intensity of the source or surface divided by the area of the source or surface seen by the 
observer. 

Luminous Efficacy is a measure of the luminous efficiency of a light source. It is the quotient of the total 
lumino~ flux emitted by the total light source power input, eX:Pressed in lm./W. 

Luminous Flux is visually evaluated radiant flux and defines "light" for purposes of lighting design and 
illuminating engineering. 

Marquee Lighting is a permanent lighting system consisting of one or more rows of many small lamps, 
including light emitting diodes (LEDs) lamps, tungsten lamps. low pressure dischwge lamps or fiber optic 
lighting, attached to a canopy. 
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Ornamental Lighting for compliance with Part 6 is the following: 

Luminaires installed outdoor which are rated for 100 watts or less that are post-top luminaires, lanterns, 
pendant lumfu.aires, chandeliers, and marquee lighting, not providing general lighting or task lighting. 

Decorative.Luminaires installed indoor that are chandeliers, sconces, lanterns, neon and cold cathode, light 
emitting diodes, theatrical projectors, moving lights, and light color panels, not providing general lighting or . 
task lighting. . 

Pendant <Suspended) is a m1nmtmg m!!th©a in vffl:foh th!! lttmmaif!! is SW!fl!!Raeii it©m ab©vs A luminaire that 
is hung from a ceiling by sunnorts. · 

Permanently Installed lighting consists ofluminaires that are affixed to land, within the meaning of Civil Code 
Section 658 and 660, except as provided below. Permanently installed luminaires may be mounted inside or 
outside of a building or site. Permanently installed luminaires may have either plug-in or hardwired connections 
for electric power. Examples include track and :flexible lighting systems; lighting attached to walls, ceilings, 
columns, inside or outside of permanently installed cabinets, internally illuminated cabinets, mounted on poles, 
W. trees, or in the ground; attached to ceiling fans and integral to exhaust fans. permanently installed lighting 
does not include portable lighting or lighting that is installed by the manufacturer in exhaust hoods for cooking 
equipment, refrigerated cases, food preparation equipment, and scientific and industrial equipment. · 

Portable Lighting is lighting, with plug-in connections for electric power, that is: table and freestanding floor 
lamps; attached to modular furniture; workstation task luminaires; luminaires attached to workstation panels; 
attached to movable displays; or attached to other personal property, 

Post Top Luminaire is a:i:i outdoor luminaire that is mounted directly on top of a lamp-post. 

Precision Lighting is task lighting for commercial or industrial work that illuminates low contrast, finely 
detailed, or fast moving objects. 

Radiant Power is the time-rate-flow ofradiant energy. 

Radiant Energy is th:s lllsstfemagaeae ©l' }'lh©teftfa ra<iiant eneFgy Ei'em a semeeenergy travelling in the form of 
electromagnetic waves. It is measured. in units of energy such as joules or kilowatt hours. 

Recessed Luminaire is a luminaire that is mounted in the ceiling or behind a wall or other surface with the 
opening of the luminaire flush with the surface. 

Sconce is a wall mounted decorative accent luminaire. 

Source (light) is the general term used to reference a source of light. It can refer variously to an electric lamp, a 
light emitting diode (LED), an entire luminaire with lamp and optical control, or fenestration for daylighting. 

. . 
Special Effects Lighting is lighting installed to give off luminance instead of providing illuminance, ~hich 
does not serve as general, task, or display lighting. 

Task Lighting is lighting that is not general lighting and that specifically illuminates a location where a task is 
. performed. 

Temporary Lighting is a lighting installation, with plug-in connections, that does not persist beyond 60 
consecutive days or more than 120 days per year. · 

Track Lighting is a system that includes luminaires and a track, rails, or cables that both mount the system, and 
deliver electric power. Track lighting includes the following types: 

· Line-Voltage Track Lighting is equipped with luminaires that, use line-voltage lamps or that are equipped 
with integral transformers at each luminaire. 

Low-Voltage Track Lighting is equipped with remote transformers for use with low-voltage equipment 
along the entire length of track. 

Track Lighting Integral Current Limiter consists of a current limiter integral to the end-feed housing of a 
manufactured line-voltage track lighting system. 

Track Lighting Supplementary Overcurrent Protection Panel is a panelboard containing Supplementary 
Overcurrent Protection Devices as defined in Article 100 of the California Electrical Code. and used only with 
line voltage track lighting. 
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Track Mounted Luminaires are luminaires designed to be attached at any point along a track lighting 
system. Track mounted luminaires may be line-voltage or low-voltage. 

Tuning is the ability to set maximum light levels at a lower level than full lighting power. 

LIGHTING CONTROLS consist of the following: 

Astronomical Time-Switch Control is an Autom!ltiC Time-Switch Control that controls lighting based on the time 
of day and astronomical events such as sunset and sunrise, accounting for geographic location and calendar date. 

Automatic Daylight Control uses one or more photosensors to detect changes in daylight illumination and then 
automatically adjusts the luminous flux of the electric lighting system in response. · 

Automatic Multi-Level Daylight Control adjusts the luminous flux of the electric lighting system in either a series 
of steps or by continuous dimming in response to available daylight This kind of control uses one or more 
photosensors to detect changes in daylight illumination and then automatically adjusts the electric lighting levels in 
response. 

Automatic Schedulin2 Control is a time-based lighting control device or system that is capable ofbeing 
programmed to turn off outdoor luminaire power for a portion of the night ... and the day. 

Automatic Time Switch Control controls lighting based on the time of day. 

Captive-Key Override is a type of lighting control in which the key that activates the override cannot be released 
when the lights are in the on position. · · 

Countdown Timer Switch turns lighting or other loads ON when activated using one or more selectable count­
down time periods and then automatically turns lighting or other loads OFF when the selected time period had 
elapsed. 

Dimmer varies the luminous flux of the electric lighting system by changing the power delivered to that lighting 
system. 

Dimmer, Full-Range~ (i\J.so 1.mewn as aor Continuous Dimmer, means a dimmer that1 varies the luminous flux of 
the electric lighting system over a continuous range from the device's maximum light output to the device's 
minim.um light output; without visually apparent abrupt changes in light level between the various steps. 

Dimmer, Stepped varies the luminous flux of.the electric lighting system in one or more predetermined discrete 
steps between maximum light output and OFF with changes in light level between adjacent steps being visually 
apparent 

Dimmer, Forward Phase Cut, varies the luminous flux of the electric lighting system in which a portion of the 
alternating current voltage waveform supplying to the light source is removed. 

Lighting Control, Self Contained is a unitary lighting control module that requires no additional components to be 
. a fully functional lighting control. 

Lighting Control System requires two or more components to be installed in the bUilding to provide all of the 
functionality required ~o make up a fully functional and compliant lighting control. 

Multi-Level Astronomical Time Switch is an Astronomical Time Switch Control that reduces lighting power in 
multiple steps. 

Multi-Level Lighting Control reduces power going to a lighting system in multiple steps. 

Multiscene Programmable Control allows for two or more pre-defined lighting settings, in addition to all-OFF, for 
two or more groups ofluminaires to suit multiple activities in the space. 

NEMA SSL 7 A is the National Electrical Manufacturers Association document titled ''Phase Cut Dimming for 
Solid State Lighting: Basic Compatibility," 2013. (NEMA SSL 7A-2013). 

Occupant Sensing Controls automatically control levels of illumination, allow for manual operation, and consist of 
the following types: 

Motion Sensor is used outdoors, automatically turns lights OFF after an area is vacated of occupants, and 
automatically turns the lights ON when the area is occupied. 
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Occupant Sensor is used indoors and automatically turhs lights OFF after an area is vacated of occupants and 
is capable of automatically turning the lighting load ON when an area is occupied 

Partial-ON Occupant/Motion Sensor automatically turns lights OFF after an area is vacated of occupants and 
is capable of automatically or manually tunring ON part of the lighting load when an area is occupied. 

Partial-OFF Occupant/Motion Sensor automatically turns OFF part of the lighting load after an area is 
vacated of occupants and is capable of automatically turning ON the lighting load when an area is occupied. 

Vacancy Sensor automatically turns lights OFF after an area is vacated of occupants but requires lights to be 
turned ON manually. 

Part-Night Outdoor Lighting Control is a light sensing and time ar €lilGRIJaoo;r based lighting con1rol device or 
system that is programmed to reduce or tum off the lighting power to an outdoor luminaire for a portion of the night 

Photo Control automatically turns lights ON and OFF, or automatically adjusts lighting levels, in response to the 
amount of daylight that is available. A Photo Con1rol may also be one component of a field assembled lighting 
system, the component having the capability to provide a signal proportional to the amount of daylight to a Lighting 
Con1r6l System to 8€lllMttamly dim or brighten the electric lights in response. · 

Shut-off Controls is any lighting control capable of automatically shutting OFF ~the lighting in a space when 
the space is typically unoccupied. 

Traek Lighting lntegml Cumw Limiter eonsists of a em-rem limiter integral to the end feed hol:lsing of a 
mamifaetured line veltage tmsk lighting system. 

Tmek Lighting Supplementary OvereuiTent Proteetien Panel is a paRelboaitl eontaining Supplememary 
0'&eurrent Proteetiea Devises as ElefiRed m Article 100 of the Califorma Eleetrieal Code, and ased only 1,-.;ith lino 
YOltage track lightffig 

LISTED is in accordance with Article 100 of the California Electrical Code. 

LOW-GWP REFRIGERANT is a compound used as a heat 1ransfer fluid or gas that is: (A) any compound or 
blend of compounds, with a GWP Value less than 150; and (B) U.S. EPA Significant New Alternatives Policy 
(SNAP)-approved; and (C) not an ozone depleting substance as defined in Title 40 of the Code of Federal 
Regulations, Part 82, §82.3 (as amended March 10,2009). 

. . 
LOW-RISE RESIDENTIAL BUILDING is a building, other than a hotel/motel that is Occupancy Group: 

R-2, multi-family, with three stories or less; or 

R-3, single family; or 

U-building, located on a residential site. 

LPG is liquefied petroleum gas. 

MAKEUP AIR is outdoor air that is intentionally conveyed by openings or ducts into the building from the outside; 
is supplied to the vicinity of an exhaust hood; and replaces air, vapor and contaminants being exhausted by the 
exhaust hood. Makeup air is generally filtered and fan-forced, and it may be heated or cooled. Makeup air may be 
delivered through openings or ducts integral to the exhaust hood. 

MANUAL is capable of being operated by personal intervention. 

MANUFACTURED DEVICE is any heating, cooling, ventilation, lighting, water heating, refrigeration, cooking, 
plumbing fitting, insulation, door, fenestration product, or any other appliance, device, equipment, or system subject 
to Sections 110.0 through 110.9 of Part 6. 

MANUFACTURED or KNOCKED DOWN PRODUCT is a fenestration product constructed of materials that are 
factory cut or otherwise factory formed with the specific intention of being used to fabricate a fenestration product. 
Knocked down or partially assembled products may be sold as a fenestration product when provided with temporary 
and pennanent labels as described in Section 10-111, or as a site-built fenes1ration product when not provided with 
temporary and permanent labels as described in Section 10-111. 

MECHANICAL COOLING is lowering the temperature within a space using refrigerant compressors or absorbers, 
desiccant dehumidifiers, or other systems that require energy from depletable sources to directly condition the space. 
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In nomesidential, hi~rise residential, and hotel/motel buildings, cooling of a space by direct or indirect. evaporation 
of water alone is not considered mechanical cooling. 

MECHAN1CAL HEATING is raising the temperature within a space using electric res~stance heaters, fossil fuel 
burners, heat pumps, or other systems that require energy from depletable sources to directly condition the space. 

MERV is the minimum efficiency reporting vallle as determined by ASHRAE Standard 52.2 Method of Testing 
General Ventilation Air-Cleaning Devices for Removal Efficiency by Particle Si.ie. 

METAL BUILDING is a complete integrated set of mutually dependent components and assemblies that form a 
building, which consists of a steel-framed superstructure and metal skin. This does not include structural glass or 
metal panels such as in a curtainwall system. · 

MICROCHANNEL CONDENSER is an air-cooled condenser for refrigeration systeins which utilizes multiple 
small parallel gas flow passages in a flat configuration with fin surfaces bonded between the parallel gas passages. 

MINISPLIT AIR CONDITIONERS AND HEAT PUMPS are air conditioner or heat pump systems that have a 
single outdoor section and one or more indoor sections. The indoor sections cycle on and off in unison in response to 
a single indoor thermostat. · 

MODELING ASSUMPTIONS are the conditions (such as weather conditions, thermostat settjngs and schedulc;is, 
internal gain schedules, etc.) that are used for calculating a building's annual energy consumption as specified in the 
Alternative Calculation Methods (ACM) Approval Manuals. 

MULTIPLE-SPLIT AIR CONDITIONERS AND HEAT PUMPS are air conditioner or heat pump systems that 
have two or more indoor sections. The indoor sections ·operate independently and can be used to condition multiple 
zones in response to multiple indoor thermostats. 

MULTIPLE ZONE SYSTEM is an air distribution system that supplies air to more than one Space Conditioning ' 
Zone, each of which has one or mo:i;e devices (such as dampers, cooling coils, and heating coils) that regulate 

· airflow, cooling, or heating capacity to the zone. 

NET EXHAUST FLOW RATE is the exhaust flow rate for a hood, minus any internal discharge makeup air flow 
rate. 

NEWLY CONDITIONED SPACE is any space being converted from unconditioned to directly conditioned or. 
indirectly conditioned space. Newly conditioned space milst comply with the requirements for ari addition. See 
Section 141.0 for nonresidential occupancies and Section 150.2 for residential occupancies. 

NEWLY CONSTRUCTED BUILDING is a building that has never been used or occupied for any purpose. 

NONDUCTED SYSTEM is an air conditioner or heat pump that: is permanently installed; directly heats or cools 
air within the conditioned space; and uses one or more indoor coils that are mounted on walls or ceilings within the 
conditioned space. The system may be of a modular design that allows for combining multiple outdoor coils and 
compressors to create one unified system. 

NFRC 100 is the National Fenestration Rating Council document titled "NFRC 100: Procedure for Determining 
Fenestration Product U-factors." (2011; NFRC 100 includes procedures for site fenestration formerly included in a 
separate document, NFRC 100-SB). 

NFRC 200 is the National Fenestration Rating Council document titled "NFRC 200: Procedure for Detenninip.g 
Fenestration Product Solar Heat Gain Coefficients and Visible Transmittance at Normal Incidence." (201~). 

NFRC 202 is the National Fenestration Rating Council document titled "NFRC 202: Procedures for Determining 
Translucent Fenestration Product Visible Transmittance at Normal Incidence." (201~ ). 

NFRC 203 is the National Fenestration Rating Council document titled "NFRC 203: Procedure for Determining 
Visible Transmittance of Tubular Daylighting DeVices." (201~). 

NFRC 400 is the National Fenestration Rating Council document titled "NFRC 400: Procedure for Determining 
Fenestration Product Air Leakage." (201~). 

NONRESIDENTIAL BUILDING is any building which is identified in the California Building Code Table; 
Description of Occupancy as Group A, B, E, F, H, M, or S; and is a U; as defined by Part_2 ofTitle24 of the 
California Code or Regulation. 
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NOTE: Requirements for high-rise residential buildings and hotels/motels are included in the nonresidential sections 
ofPart6. 

NONRESIDENTIAL BUJLDING OCCUPAN~Y TYPES are building types in which a minimum of90 percent 
of the building floor area functions as one of the following, which do not qualify as any other Building Occupancy 
Types more specifically defined in Section 100 .1, and which do not have a combined total of more than 10 percent of 
the area functioning of any Nonresidential Function Areas specifically defined in Section 100.1: . · 

Auditorium Building is a public building in which a minimum of90 percent of the building floor area are 
rooms with fixed seating that are primarily used for public meetings or gatherings. 

Classroom Building is a building for an educational institution in which a minimum of 90 percent of the 
building_ floor area are classrooms or educational laboratories; 

Commercial and Industrial St9rage Building is a building for which a minimum or 90 percent of the building 
floor area is used for storing items. · 

Convention Center Building is a building in which a minimum of90 percent of the building floor area are 
rooms for meetings and conventions, which have neither fixed seating nor fixed staging. 

"· Financial Institution Building is a building in which a :minimum of 90 percent of the building floor area are 
.,. rooms used for an institution which collects funds from the public and places them in financial assets, such as 

deposits, loans,' and bonds. 

General Commercial and Industrial Work Building is a building in which a minimum of90 percent of the 
building floor area are rooms for performing a craft, assembly or manufacturing operation. 

Grocery Store Building is a building in which a minimum of90 percent of the building floor area is sales floor 
for the sale of foodstuffs. 

Library Building is a building in which a minimum of90 percent of the building floor area are rooms use as a 
repository of literary materials, kept for reading or reference such as books, periodicals, newspapers, pamphlets 
and prints. · 

Medical Buildings and Clinic Buildings are non "I" occupancy buildings. in which a minimum of 90 percent of 
the building floor area are rooms where medical or clinical care is provided, does not provide overnight patient 
care, and is used to provide physical and mental care through medical, dental, or psychological examination and 

· treatment. 

Office Building is a building of CBC Group· B Occupancy in which a minimum of 90 percent of the building 
floor area are rooms in which business, clerical or professiOnal activities are conducted. 

Parking Garage Building is a building in which a minimum.of 90 percent of the building floor area is for the 
purpose of parking vehicles, which consists of at least a roof over the parking area enclosed with walls on all 
sides. The building includes areas for vehicle maneuvering to reach designated parking spaces. If the roof of a 
parking structure is also used for parking, the section without an overhead roof is considered an outdoor parking 
lot instead of a parking garage. 

Religious Facility Building is a building in which a minimum of90 percent of the floor area in the building 
floor area are rooms for assembly of people to worship. 

Restaurant Building is a building in which a minimum of90 percent of the building floor area are rooms in 
which food and drink are prepared and served to customers in return for money. 

School Building is a building in which a minimum of90 percent of the building floor area is used for an 
educational institution, but in which less than 90 percent of the building floor area is classrooms or educational 
laboratories, and may include an auditorium, gymnasium, kitchen, library, multi-purpose room, cafeteria, 
student union, or workroom. A maintenance or storage building is not a school building. 

Theater Building is a building in which a minimum of90 percent of the building floor area are rooms having . 
tiers of rising seats or steps for the viewing of motion pictures, or dramatic performances, lectures, musical 
events and similar live performances. 

NONRESIDENTIAL COMPLIANCE MANUAL is the manual developed by the Commission, under Section 
25402. l ( e) of the Public Resources Code, to aid designers, builders, and contractors in meeting the energy efficiency 
requirements for nonresidential, high-rise residential, and hotel/motel buildings. · 
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NONRESIDENTIAL FUNCTION AREAS are those areas, rooms, and spaces within Nonresidential Buildings which 
fall within the following particular definitions, and are defined according to the most specific definition: 

Aisle Way is the passage or walkway between storage racks permanently anchored to the floor-in a Commercial 
or Industrial Storage Building, where the racks are used to store materials such as goods and merchandise. 

Atrium is a large-volume indoor space created by openings between two or more stories but is not used for an 
enclosed stairway, elevator hoistway, escalator opening, or utility shaft for plumbing, electrical, air-conditioning 
or other equipment. 

Auditorium Room is a room with fixed seats used for public meetings or gatherings. 

Auto Repair Bay is a room <;>r area used to repair automotive equipment and/or vehicles. 

Beauty Salon is a room or area in which the primary activity is manicures, pedicures, facials, or the cutting or 
styling of hair. 

Civic Meeting Place is a space in a government building designed or used for public debate, discussion, or 
public meetings of governmental bodies. · 

Classroom, Lecture, Training, Vocational Room is a room or area where an audience or class receives 
instruction. 

Commercial and Industrial Storage Area is a room or area used for storing of items such as goods and 
merchandise .. 

Commercial and Industrial Storage Area (refrigerated) is a room or area used for storing items where 
mechanical refrigeration is used to maintain the space temperature at 55° F or_less . 

. Convention, Conference, and Meeting Centers are rooms or areas that are designed or used for meetings, 
conventions or events, and that have neither :fixed seating rior :fixed staging. · 

Corridor is a passageway or route into which compartments or rooms open. 

Dining is a room or area where m~als that are served to the customers will be consumed. 

Electrical/Mechanical/Telephone Room is a room in which the building's electrical switchbox or control 
panels, telephone switchbox, and/or HV AC controls or equipment is located. 

Exercise Center or Gymnasium is a room or area equipped for gymnastics, exercise equipment, or indoor 
athletic activities. 

Exhibit, Museum Area is a room or area in a museum that has for its primary purpose exhibitions, having 
neither fixed seating nor :fixed staging. An exhibit does not include a gallery or other place where art is for sale. 
An exlnbit does not include a lobby, conference room, or other occupancies where the primary function is.not 
exhibition.S. 

Financial Transaction Area is a room or area used by an institution which collects funds from the public and 
places them in financial assets, such as deposits, loans and bonds, and includes tellers, work stations, and 
customers' waiting areas; to complete financial transactions. Financial tra:n,saction areas do not include private 
offices, hallways, restrooms, or other support areas. 

General Commercial and Industrial Work Area is a room or area in which an art, craft, assembly or 
man:ufo.cturing operation is performed. Lighting installed in these areas is classified. as follows: 

High bay: Where the luminaires are 25 feet or more above the floor. 

Low bay: Where the luminaires are less than 25 feet above the floor. 

Precision: Where visual tasks of small size or fine detail such as electronics assembly, fine woodworking, 
metal lathe operation, fine hand pa~ting and finishing, egg processing operations, or tasks of similar visual 
difficulty are performed. 

Grocery Sales Area is a room or area that has as its primary purpose the sale of foodstuffs requiring additional 
preparation prior to consumption. 

Hotel Function Area is a hotel room or area such as a hotel ballroom, meeting room, exhibit hall or conference 
room, together with pre-function areas and other spaces ancillary to its function. 
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Kitchen/Food Preparation is a room or area with cooking facilities or an area where food is prepared. 

Laboratory, Scientific is a room or area where research, ezjleriments, and measurement in medical and 
physical sciences are performed requiring examination of fine details. The area may include workbenches, 
countertops, scientific instruments, and associated floor spaces. Scientific laboratory does not refer to film, 
computer, and other laboratories where scientific experiinents are not performed. 

Laundry is a room or area primarily designed or used for laundering activities. 

Library Area is a room or area primarily designed or used as a repository for literary materials, such as books, 
periodicals, newspapers, pamphlets and prints, kept for reading or reference. 

Reading Area is a room or area in a library containing tables, chairs, or desks for patrons to use for the 
purpose of reading books and other reference documents. Library reading areas include reading, circulation, 
and checkout are~. Reading areas do not include private offices, meeting, photocopy, or other rooms not 
used specifically for reading by library patrons. 

Stack Area is a room or area in a library with grouping of shelving sections. Stack aisles include pedestrian 
paths located in stack. areas. · 

Lobby 

· · Hotel is the contiguous area in a hotel/motel between the main entrance and the front desk, including 
reception, waiting and seating areas. 

Main· Entry is the contiguous area in buildings other than hotel/motel that is directly located by the main 
entrance of the building through which persons must pass, including any ancillary reception, waiting and 
seating areas. 

Locker or Dressing Room is a room or area for changing clothing, sometimes equipped with lockers. 

Lounge is a room or area in a public place such as a hotel, airport, club, or bar, designated for people to·sit, wait 
and relax. 

Mall is a roofed or covered common pedestrian area within a mall building that serves as access for two or more 
tenants. 

Medical and Clinical Care Area is a non "f' occupancy room or area in a building that does not provide 
overnight patient care and that is used to provide physical and mental care through medical, dental, or 
psychological examination and treatment, including, but not limited to, laboratories and treatment spaces. 

Museum is a room or area in which the primary function is the care or exhibit of works of artistic, historical, or 
scientific value. A museum does not include a gallery or other place where art is for sale. A museum does not 
include a lobby, conference room, or other occupancies where the primary function is not the care or exhibit of 
works of artistic, historical, or s.cientific value. · 

Office Area is a room, area in a building of CBC Group B Occupancy in which business, clerical or 
professional activities are conducted. 

Open Area is a warehouse facility term describing a large unobstructed area that is typically used for the 
handling and temporary storage of goods. 

Parking Garage Areas include the following: 

Parking Areas are the areas of a Parking Garage used for the purpose of parking and maneuvering of 
vehicles on a single floor. Parking area8 include sloping floors of a parking garage. Parking areas do not 
include Daylight Transition Zones, Dedicated Ramps, or the roof of a Parking Garage, which may be 
present in a Parking Garage. 

Daylight Transition Zone in a Parking Garage is the interior path of travel for vehicles to enter a parking 
garage as needed to transition from exterior daylight levels to interior light levels. Daylight Transition 
Zones only include the path of vehicular travel and do not include adjacent Parking Areas. 

Dedicated Ramps in Parking Garages are driveways specifically for the purpose of moving vehicles 
between floors of a parking garage and which have no adjacent parking. Dedicated ramps do not include 
sloping floors of a parking structure, which are considered Parking Areas. 
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Religious Worship Area is a room or area in which the primary function is for an assembly of people to 
worship. Religious worship does not include classrooms, offices, or other areas in which the primary function is 
not for an assembly of people to worship. 

Restroom is a room providing personal facilities such as toilets and washbasins. 

Retail Merchandise Sales Area is a room or area in which the primary a~tivity is the sale of merchandise. 

'server Room is a room smaller than 500 square feet, within a larger building, in which, networking equipment 
and Information Technology (IT) server eqitipment is housed, and a minimum of five IT severs are installed in 
frame racks. 

Server Aisle is an aisle ofracks of Information Technology (IT) server equipment in a Server Room: While 
networking equipment may also be housed on these racks, it is largely a room to manage server equipment. 

Stairs is a series of steps providing passage for persons from one level of a building to another, including 
escalators. , 

Stairwell is a vertical shaft in which stairs are located. 

, Support Area is a room or area used as a passageway, utility room, storage space, or other type of space 
associated with or secondary to the function of an occupancy that is listed in these regulations. 

'.l;enant Lease Area is a room or area in a building intended for lease for which a specific tenant is not identified 
at the time of building permit application. 

Theater Areas include the following: 

Motion Picture Theater is an assembly room or area with tiers of rising seats or steps for the showing of 
motion pictures. , 

Performance Theater is an assembly room or area with tiers of rising seats or steps for the viewing of 
dramatic performances, lectures, musical events and similar live performances. 

Transportation Functio:it Area is the ticketing area, waiting area, baggage handling areas, concourse, in an 
airport terminal, bus or rail terminal or station, subway or transit station, or a marine terminal. 

Videoconferencing Studio is a room with permanently installed videoconferencing cameras, audio equipment, 
and playback equipment for both audio-based and video-based two-way communication between local and 
remote sites. 

Vocational Area is a room or area used to provide training in a special skill to be pursued as a tr,ade. 

Waiting Area is an area other than a hotel lobby or main entry lobby normally provided with seating and used 
for people waiting. 

Wholesale Showroom is a room or area where samples of merchandise are displayed. 

NONSTANDARD PART LOAD VALUE (NPL V) is a single- number part-load efficiency figure of merit for 
chillers referenced to conditions other than IPL V conditions. (See "integrated part load value.") 

NORTH-FACING (See "orientation.") 

OCCUPIABLE SPACE is any enclosed space inside the pressure boundary and intended for human activities, 
including, but not limited to, all habitable spaces, toilets, closets, halls, storage and utility areas, and laundry areas. 

ONLINE CAP A CITY is the total combined capacity in actual cubic feet per minute of compressed air at a given 
pressure from all online compressors. 

ONLINE COMPRESSORS are all the compressors that are physically connected to compressed air piping and are 
available to serve peak load. Online compressors do not include back up compressors whose only purpose is to be 
available when an online compressor fails. · 

· OPEN COOLING TOWER is an open, or direct contact, cooling tower which exposes water directly to the cooling 
atmosphere, thereby transferring the source heat load from the water directly to the air by a combination of heat and 
mass transfer. ' 

OPERABLE FENESTRATION is designed to be opened or closed. 
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OPTIMUM ST ART CONTROLS are controls that are designed to automatically adjust the start time ofa space 
conditioning system each day with the intent of bringing the space to desired occupied temperature levels at the 
beginning of scheduled occupancy. 

OPTIMUM STOP CONROLS are controls that are designed to setup or setback thermostat setpoints before 
scheduled unoccupied periods based upon the thermal lag and acceptable drift in §pace temperature that is witb.ln 
comfort limits. 

ORIENTATION, CARDINAL is one of the four principal directional indicators, north, east, south, and west, 
which are marked on a compass, also called cardinal directions. 

ORIENTATION, EAST-FACING is oriented to within. 45 degrees of true east, including 45°00'00" south of east 
(SE), but excluding 45°00'00" north of east (NE). 

· ORIENTATION, NORTH-FACING is oriented to within 45 degrees of true north, including 45°00'00" east of 
north (NE), but excluding 45°00'00' west of north (NW). 

ORIENTATION, SOUTH-FACING is oriented to within 45 degrees of true south including 45°00'00" west of 
south (SW), but excluding 45°00'00" east of south (SE) . 

. O~NTATION, WEST-FACING is oriented to within 45 degi;ees of true west, including 45°00'00" north of due 
west (NW), but excluding 45°00'00" south of west (SW). 
' . 
OUTDOOR AIR (Outside air) is air taken from outdoors and not previously circulated in the building. 

OUTDOOR LIGHTING is electrical lighting used to illuminate outdoor areas. 

OUTDOOR AREAS are areas external to a buikliJ?.g. These include but are not limited to the following areas: 

Building entrance way is the external area of any operable doorway in or out of a building, including overhead 
doors. These areas serve any doorway, set of doors (including elevator doors such· as in parking garages), 
turnstile, vestibule, or other form of portal that is ordinarily used to gain access to the building by its users and 
occupants. Where buildings have separate one-way doors to enter and to leave, this also includes any area 
serving any doors ordinarily used to leave the building. 

Building fa~ade is the exterior surfaces of a building, not including horizontal roofing, signs, and surfaces not 
visible from any public accessible viewing location. 

Cemmcr~!ial Vcftielc Full! Station Sales Ca1urfly is the sales eanef}v ef a "fuel statien i11te11aea te J?rimarily 
SllFVtl ettstemers €lfJOCatmg B€lfilmOCBial Vllki@lllS ef lQQQl lh. fll' mere, m1ikuli11g trallt©r traifam alla lmses. 1'\m' 
mill statien sal@S ea!lef!V that has ooal fllil!iflS ana/©r llefttairu! §Q% ©r merll eftftll fl1IDl!'l8 that are aeSigftea te 
displl11B<i diesel fu1il iB 1ieMiaerea a e0mm1irnial mel statien sallls eanen. 1Jttal lllIDll? is a t'lle ef "fuel statien 
f!Wll}?iag systBm that wrevides fuel fltiilWS en lie& sides eh: V<ihiel1i sttllft tkat €lr¥llll'S eoo Fill lrnth fiu"ll t!llllrs 
l@@atiia en @!100 siall eftke vemele attftll same time. 

Canopy is a permanent structure, other than a parking garage area, consisting of a roof and supporting building 
elements, with the area beneath at least partially open to the elements. A canopy may be freestanding or attached 
to surrounding structures. A canopy roof may serve as the floor of a structure above. 

Carport is a covered, open-sided structure designed or used primarily for the purpose of parking vehicles,. 
having a roof over the parking area. Typically, carports are free-standing or projected from the side of the 
building and are only two or fewer car lengths deep. A Carport is not a Garage. 

Hardscape is the area of an improvement to a site that is paved or has other structural features such as curbs, 
plazas, entries, parking lots, site roadways, driveways, walkways, sidewalks, bikeways, water features and pools, 
storage or service yards, loading docks, amphitheaters, outdoor sales lots, and private monuments and statuary. 

Outdoor sales frontage is the portion of the perimeter of an outdoor sales area immediately adjacent to a public 
street, road, or ~sidewalk. 

Outdoor sale~ lot is an uncovered paved area used exclusively for the display of vehicles, equipment or other 
merchandise for sale. All internal and adjacent access drives, walkway areas, employee and customer parking 
areas, vehicle service or storage areas are not outdoor sales lot areas, but are considered hardscape. 

Parking lot is an uncovered area for the purpose of parking vehicles. Parking lot is a type ofhardscape. 
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Paved area is an area that is paved with concrete, asphalt, stone, brick, gravel, or other improved wearing 
surface, including the curb. 

Principal viewing location is anywhere.along the adjacent highway, street, road or sidewalk running parallel to 
an outdoor sales fronta~e. 

Public monuments are statuary, buildings, structures, and/or hardscape on public land. 

Outdoor Sales canopy is a canopy specifically to cover and protect an outdoor sales area. 

Stairways and Ramps. Stairways are one or more flights of stairs with the necessary landings and platforms 
connecting them to form a continuous and uninterrupted passage from one level to another. An exterior stairway 
is open on at least one side, except for required structural columns, beams, handrails and guards. The adjoining 
open areas shall be either yards, courts or public ways. The other sides of the exterior stairway need not be open. 
Ramps are walking surfaces with a slope steeper than 5 percent. 

Vehicle service station is a gasoline, natural gas, diesel, or other fuel dispensing station. 

OUTDOOR LIGHTING ZONE is a geographic area designated by the California Energy Commission in 
accordance with Part 1, Section 10-114, that determines requirements for outdoor lighting, including lighting power 
densities and specific control, equipment or performance requirements. Lighting zones are numbered LZO. LZI, 
LZ2, LZ3 and LZ4. 

OVERHANG is a contiguous opaque surface, oriented horizontally and projecting outward horizontally from an 
exterior vertical surface. 

OVERHANG OFFSET is the vertical distance from the edge of exposed exterior glazing at the head of a window 
to the overhang. 

OVERHANG PROJECTION is the horizontal distance, measured outward horizontally from the surface of 
exposed exterior glazing at the head of a window to the outward edge of.an overhang. 

PART 1 means Part 1 of Title 24 of the California Cqde of Regulations. 

PART 6 means Part 6 of Title 24 of the California Code of Regulations. 

PART LOAD OPERATION occurs w~en a system or device is operating below its maximum ~ated capacity. 

PARTICLE SIZE EFFICIENCY is the fraction (percentage) of particles that are captured on air filter equipment 
as determined during rating tests conducted in accordance with ASHRAE Standard 52.2 or AHRI Standard 680. 
Particle Size Efficiency is measured in three particle size ranges: 0.3-1.0, 1.0-3.0, 3.0~10 microns. 

POOLS, ANSl/NSPI-5 is the American National Standards Institute and National Spa and Pool Institute document 
titled "American National Standard for Residential Inground Swimming Pools" 2003 (ANSI/NSPI-52003). 

POOLS, AUXILIARY POOL LOADS are features or devices that circulate pool water in addition to that required 
for pool filtration, including, but not limited to, solar pool heating systems, filter backwashing, pool cleaners, 
waterfalls, fountains, and spas. 

POOLS, BACKWASH VALVE is a diverter valve designed to backwash filters located between the circulation 
pump and the filter, including, but not limited to, slide, push-pull, multi-port, and full-flow valves. 

POOLS, MUL TISPEED PUMP is a pump capable of operating at two ~or more speeds and includes two-speed 
and variable-speed pumps. · · 

POOLS, NSF/ANSI 50 is the NSF International (formerly National Sanitation Foundation) Standard and American 
National Standards Institute document titled "Circulation System Components and Related Materials for Swimming 
Pools, Spas/Hot Tubs" 2005 (NSF/ANSI 50 -2005). 

POOLS, RESIDENTIAL are permanently installed residential in-ground swimming pools intended for use by a 
single-family home for noncommercial purposes and with dimensions as defined in ANSI/NSPI-5. 

PRESSURE BOUNDARY is the primary air enclosure boundary separating indoor and outdoor air. For example, a 
volume that has more leakage to the outside than to the conditioned space would be considered ou~ide the pressure 
boundary. Exposed earth in a crawlspace or basement shall not be considered part of the pressure boundary. 
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PRIMARY AIRFLOW is the airflow ( cfm or Lis) supplied to the zone from the air-handling unit at which the 
outdoor air intake is located. It includes outdoor intake air arid redrculated air from that air-handling unit but does 
not include air transferred or air recirculated to the zone by other means. 

PRIMARY STORAGE is compressed air storage located upstream of the distribution system and any pressure flow 
regulators. 

PROCESS is an activity or treatment that is not related to the space conditioning, lighting, service water heating, or 
ventilating of a building as it relates to· human occupancy. 

PROCESS BOILER is a type of boiler with a capacity (rated IDaximum input) of 300,000 Btus per hour (Btulh) or 
more that serves a process. 

PROCESS, COVERED are processes that are regulated under Part 6~ ~serving msh!:as hat ai;s net limits a ts 
computer f€l smootarooms. data centers, elevators. escalators and moving walkways. laborato~ enclosed 
parking garage~ 1mJ1aliSt, commercial kitche~ vsatilatien, refrigerate¥ed warehouses, sapsrmarkst commercial 
refrigeration systsms, compressed air systems, pr0tisss se0oog tawsrs and process boilers. 

PROCESS, EXEMPT is a process that is not a covered process. 

~PROCESS LOAD is a load resulting from a process. 

PROCESS LOAD, COVERED the energy consumption of and/or the heat generated by a piece of equipment or 
. 1<levice tha.t is part of a covered process. 

PROCESS LOAD, EXEMPT is the energy consumption of and/or the heat generat~d by a piece of equipment or 
device that is part of an exempt process. 

PROCESS SPACE is a space that is thermostatically controlled to maintain a process environment temperature less 
than 55° F or to maintain a process environment temperature greater than 90° F for the whole space that the system 
serves, or that is a space with a space-conditioning system designed and controlled to be incapable of operating at 
temperatures above 55° F or incapable of operating at temperatures below 90° F at design conditions. 

PROPOSED DESIGN BUILDING ENERGY USE is the predicted energy use of proposed building derived from 
application of the building energy use modeling rules described in the Alternative Calculation Method (ACM) 
Approval Manual,,, 

PUBLIC AREAS are spaces generally open tO the public at large, customers or congregation members, or similar 
spaces where occupants need to be prevented from controlling lights for safety, security, or busitiess reasons. 

R-V ALUE is the measure of the thermal resistance of insulation or any material or building component expressed in 
:ft2 -hr-°F /Btu. . . 

RADIANT BARRIER is a highly reflective, low emitting material installed at the underside surface of the roof 
deck and the inside surface of gable ends or other exterior vertical surfaces in attics to reduce solar heat gain. 

RAISED FLOOR is a floor (partition) over a crawl space, or an unconditioned space, or ambient air. 

READILY ACCESSIBLE is capable of being reached quickly for operation, repair or inspection, without requiring 
climbing or removing obstacles, or resorting to access equipment. 

RECOOL is the cooling of air that has been previously heated by space-conditioning equipment or systems serving 
the same building. 

RECOVERED ENERGY is energy used in a building that (1) is recovered from space conditioning, service water 
heating, lighting, or process equipment after the energy has performed its original function; (2) p~ovides space 
conditioning, service water heating, or lighting; and (3) would otherwise be wasted. 

REFERENCE APPENDICES is the support document for the Building Energy Efficiency Standards and the ACM 
Approval Manuals. The document consists of three sections: the Reference Joint Appendices (JA), the Reference 
Residential Appendices (RA), and the Reference Nonresidential Appendices (NA). 

REFLECTANCE, SOLAR is the ratio of the reflected solar flux to the incident solar flux. 

REFRIGERATED CASE is a manufactured commercial refrigerator or freezer, including but not limited to display 
cases, reach-in cabinets, meat cases, and frozen food and soda fountain units. 
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REFRIGERATED WAREHOUSE is a building or a space greater than or equal to 3,000 square feet constructed 
for storage or handling of products, where mechanical refrigeration is used to maintain the space temperature at 55° 
For less. 

REHEAT is the heating of air that has been previously cooled by cooling equipment or sup-plied by an economizer. 

RELOCATABLE PUBLIC SCHOOL BUILDING is a relocatable building as defined by Title 24, Part 1, Section 
4-314, which is subject to Title 24, Part 1, Chapter 4, Group 1. 

REP AIR is the reconstruction or renewal for the purpose of maintenance of any component, system, or equipment of 
fill existing building. Repairs shall not increase the preexisting energy consumption of the repaired component, · 
system, or equipment. Replacement of any component, system, or equipment for which there are requirements in the 
Stfilldards is considered an alteration and not a repair. 

REPLACEMENT AIR is air that is used to replace air removed from a building through an exhaust system. 
Replacement air may be derived from one or more of the following: makeup air, portions of supply air, transfer air, 
or infiltration air. · · 

SUPPLY AIR is air entering a space from an air-conditioning, heating, or ventilating system for the purpose of 
comfort conditioning. Supply air is generally filtered, fan-forced, and heated, cooled, humidified or dehumidified as 
necessary to maintain specified temperature and humidity conditions. 

TRANSFER AIR is air transferred, whether actively by ffills or passively by pressure differentials, from one room 
to another within a building through openings in the room envelope. 

INFILTRATION AIR is outdoor air that enters a building or space through openings in the building or space 
envelope due to negative pressure in the space or building relative to the exterior of the building envelope. 

RESIDENTIAL BUILDING (See "high-rise residential building" and "low-rise residential buildin&1
') 

RESIDENTIAL .COMPLIANCE MANUAL is the manual developed by the Commission, under Section 25402.1 
of the Public Resources Code, to aid designers, builders, and contractors in meeting Energy Efficiency Stfilldards for 
low-rise residential buildings. 

RESIDENTIAL SPACE TYPE is one of the following: 

Bathroom is a room or area containing a sink used for personal h)'.'giene, toilet, shower, or a tub. 

Closet is a non.habitable room used for the storage oflinens, household supplies, clothing, non-perishable food, 
or similar uses, and which is not a hallway or passageway. 

Garage is a non.habitable building or portion of building, attached to or detached from a residential dwelling 
unit, in which motor vehicles are parked: 

Kitchen is a room or area used for cooking, food storage and preparation filld washing dishes, including 
associated counter tops and cabinets, .refrigerator, stove, ovens, and floor area. 

Laundry is a non.habitable room or space which contains plumbing and electrical connections for a washing 
machine or clothes dryer. 

Storage building is a nonhabitable detached building used for the storage of tools, garden equipment, or 
miscellaneous items .. 

Utility room is a nonhabitable room or building which contains only HV AC, plumbing, or electrical controls or 
equipment; and which is not a bathroom, closet, garage, or laundry room. 

ROOF is the outside cover of a building or structure including the structural supports, decking, and top layer that is 
exposed to the outside with a slope less than 60 degrees from the horizontal. 

ROOF, LOW-SLOPED is a roof that has a ratio of rise to run of2:.12 or less (9.5 degrees from the horizontal). 

ROOF, STEEP-SLOPED is a roof that has a ratio of rise to run of greater than 2: 12 (9.5 degrees from the 
horizontal). 
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ROOFING PRODUCT is the top layer of the roof that is exposed to the outSide, which has properties including but 
not limited to solar reflectance, thermal emittance, and ma8s. '' · · 

ROOF RECOVER BOARD is a rigid type board, installed directly below a low-sloped roof membrane, with or 
without above deck thermal insulation, to: (a) improve a roof system's compressive strength, (b) physically s~parate 
the roof membrane from the thermal insulation, or ( c) physically separate a new roof covering from an underlying 
roof membrane as part of a roof overlay project. 

RUNOUT is piping that is no more than 12 feet long and connects to a fixture or an individual terminal unit. 

SATURATED CONDENSING TEl\'IPERATURE (also known as CONDENSIN.G TEl\'IPERATURE) is: {a) 
for single component and azeotropic refrigerants, the saturation temperature correspondingto the refrigerant pressure 
at the condenser entrance, or (b) for zeotropic refrigerants, the arithmetic average of the Dew Point and Bubble Point 
temperatures corresponding to the refrigerant pressure at the condenser entrance. 

. . 
SCIENTIFIC EQUIPMENT is measurement, testing or metering equipment used for scientific research or 
investigation, including but not limited to manufactured cabinets, carts and racks. 

SEASONAL ENERGY EFFICIENCY RATIO (SEER) is the total cooling output of an air conditioner in Btu 
during its normal usage period for cooling divided by the t_otal electrical energy input in watt-hours during the same . 

·1pepod, as determined using the applicable test method in the Appliance Efficiency Regulations. . 

.·SERVICE WATER HEATING is heating of water for sanitary purposes for human occupancy, other than for 
comfort heating. 

SHADING is the protection from heat gains because of direct solar radiation by permanently attached exterior 
devices or building elements, interior shading devices, glazing material, or adherent materials. · 

SHADING COEFFICIENT (SC) is the ratio of the solar heat gain through a fenestration product to the solar heat 
gain through an unshaded 1/8-incli-thick clear double strength glass under the same set of conditions. For 
nonresidentia~ high-rise residential, and hotel/motel buildings, this shall exclude the effects of mullions, frames, 
sashes, .and interior and exterior shadillg devices. · 

SIGN definitions include the following: 

Electronic Message Center {EMC) is a pixilated image producing electronically controlled sign formed by any 
light source. Bare lamps used to create linear lighting animation sequences through the use of chaser circuits, 
also known as "chaser lights" are not considered an EMC. 

Illuminated face is a side of a sign that has the message on it For an exit sign it is the side that has the word 
"ExIT" on it. 

Sign,. cabinet is an internally illuminated sign consisting of frame and face, with a continuous translucent 
message panel, also referred to as a panel sign. 

. . 
Sign, channel letter is an internally illuminated sign with multiple components, each built in the shape of an 
individual three dimensional letters or symbol that are each .independently illuminated, with a separate 
translucent panel over the light source for each element. 

Sign, double-faced is a sign with two parallel opposing faces. 

Sign, externally illuminated is any sign or a billboard that is lit by a light source that is external to the sign 
directed towards and shinin~ on the face of the sign. 

Sign, internally illuminated is a sign that is illumillated by a light source that is contai.n,ed inside the sign where 
the :message. area is luminous, including cabinet signs and channel letter signs. · 

Sign, traffic is a sign for· traffic direction, warning, and roadway identification. 

Sign, unfiltered is a sign where the viewer perceives the light source directly as the message, without any 
col6red filter between the viewer and the light source, including neon, cold cathode, and LED signs. 

SINGLE FAMILY RESIDENCE is a building that is of Occupancy Group R--3. 

$INGLE PACKAGE VERTICAL AlR CONDITIONER (SPV AC): Is a type of air-cooled small or large 
commercial package air-conditioning and heating equipment; factory assembled as a single package having its major 
components arranged vertically, which is an encased combination of cooling and optional heating components; is. 
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:intended for exterior mount:ing on, adjacent :interior to, or through an outside wall; and is powered by s:ingle or three­
phase current. It may conta:in separate indoor grille, outdoor louvers, various ventilation options, indoor free air 
discharge, ductwork, wall plenum, or sleeve. Heat:ing components may include electrical resistance, steam, hot water, 
gas, or no heat but may not :include reverse cycle refrigeration as a heat:ing means. 

' ' 

SINGLE PACKAGE VERTICAL HEAT PUMP (SPVHP): Is an SPY AC that utilizes reverse cycle refrigeration 
as its primary heat source, with secondary supplemental heat:ing by means of electrical resistance, steam, hot water, 
or gas. 

SINGLE ZONE SYSTEM is an air distribution system that supplies air to one thermal zone. 

SITE-BUILT is fenestration designed to be field-glazed or field assembled units using specific factory cut or 
otherwise factory formed framing and glazing units that are manufactured with the intention ofbe:ing assembled at 
the construction site. These include storefront systems, curtain walls and atrium roof systems. 

SITE SOLAR ENERGY is thermal, chemical, or electrical energy derived from direct conversion of incident solar 
radiation at the building site. · 

SKYLIGHT is fenestration installed on a roofless than 60 degrees from the horizontal. 

SKYLIGHT AREA is the area of the rough opening for the skylight 

SKYLIGHT TYPE is one of the following three types of skylights: glass mounted on a curb, glass not mounted on 
a curb or plastic (assumed to be mounted on a clirb). 

SMACNA is the Sheet Metal and Air-Conditioning Contractors National Association. 

SMACNA HV AC DUCT CONST,RUCTION STANDARDS is the Sheet Metal Contractors' National Association 
document "HV AC Duct Construction Standards Metal and Flexible - 3rd Edition," 2006 (2006ANSl/SMACNA-006-
2006 HV AC Duct Construction Standards Metal and Flexible 3rd Edition) 

SMACNA RESIDENTIAL COMFORT SYSTEM INSTALLATION STANDARDS MANUAL is the Sheet 
Metal Contractors' National Association document titled ''Residential Comfort System Installation Standards 
Manual, Seventh Edition." (1998). 

SOCIAL SERVICES BUILDING is a space where public assistance and social services are provided to individuals 
or families. 

SOLAR REFLECTANCE INDEX (SRI) is a measure of the roofs ability to reject solar heat which includes both 
reflectance and emittance. 

SOLAR SAVINGS FRACTION (SSF) is the fraction of domestic hot water demand provided by a solar water­
heating system. 

SOLAR ZONE is a ·section of the roof designated and reserved for the future installation of a solar electric or solar 
thermal system. 

SOUTH-FACING (See "orientation,,,") 

SPA is a vessel that contains heated water in which humans can immerse themselves, is not a pool, and is not a 
bathtub. -

SPACE-CONDITIONING SYSTEM is a system that provides heating, or cooling withiri or associated with 
conditioned spaces in a building, and may incorporate use of components such as chillers/compressors, fluid 
distribution systems (e.g., air ducts, water piping, refrigerant piping), pumps, air handlers, cooling and heating coils, 
air or water cooled condensers, economizers, terminal units, and associated controls. 

SP AND REL is opaque glazing material niost often used to conceal building elements between floors of a building 
so they cannot be seen from the exterior, al.$0 known as "opaque in-fill systems." 

STANDARD DESIGN BUILDING is a building that complies with the mandatory and prescriptive requirements in 
the Title 24 Building Energy Efficiency Standards by using the building energy modeling rules described :in the 
Alternative Calculation Method (ACM) Reference Manual. 

STORAGE, COLD, is a storage area within a·refrigerated warehouse where space temperatures are maintained at or 
above32° F. 
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STORAGE, FROZEN is a storage area within a refrigerated warehouse where the space temperatures are 
maintained below 32° F. 

TENANT SPACE is a portion of a building occupied by a tenant. 

THERMAL MASS is solid or· liquid material used to store heat for later heating use or for reducing cooling · 
requirements. 

THERMAL RESISTANCE (R) is a measurement of the resistance over time of a material or building component 
to the passage of heating (hr x ft2 x "F)/Btu. 

THERMOSTAT is an automatic control device or system used to maintain temperature at a fixed or adjustable 
setpoint. 

THERMOSTATIC EXP ANSI ON VAL VE (TXV) is a refrigerant metering valve, installed in an air conditioner or 
heat pump, which controls the flow of liquid refrigerant entering the evaporator in response to the superheat of the 
gas leaving it. · 

TJME DEPENDENT VALUATION (TDV) ENERGY is the time varying energy caused·to be used by the 
building to provide space conditioning and water heating and for specified buildings lighting. TDV energy accounts 
.for the energy used at the building site and consumed in producing and in delivering energy to· a site, including, but 
not limited to, power generation, transmission and distribution losses. 

TINTED GLASS is colored glass by incorporation ofa mineral admixture resulting in!!- degree of tinting. Any 
tinting reduces both visible and radiant transmittance. 

TOTAL HEAT OF REJECTION (THR) is the heat rejected by refrigeration system compressors at design. 
conditions, consisting of the design cooling capacity plus the heat of compression added by the compressors. 

TOWNHOUSE is a single-family dwelling unit constructed in a group of three or more attached units in which each 
unit extends from the foundation to roof and with open space on at least two sides. 

TRANSFER AIR is air transferred, whether actively by fans or passively py pressure differentials, from one room 
to another within a building through openings in the room envelope. 

TRIM COMPRESSOR is a compressor that is designated for part-load operation, handling the short term variable 
trim load of end uses, in addition to the fully loaded base compressors. 

U-FACTOR is the overall coefficient of thermal transmittance ofa fenestration, wall, floor, orroof/ceiling 
component, in Btu/(br x ff x 0 F), including air film resistance at both surfaces. 

UL is the Underwriters Laboratories. 

UL 727 is the Underwriters Laboratories document titled"'Standard for Oil-Fired Central Furnaces," 2006. 

UL 731 is the Underwriters Laboratories document titled "Standard for Oil-Fired Unit Heaters," 2006 with revision 
1 through 7.UL 1574 is the Underwriters Laboratories document entitled "Track Lighting Systems," 2000 .. 

UL 1598 is the Underwriters Laboratories document titled ''Lnminaires." 2008. 

UNCONDITIONED SPACE is enclosed space within a building that is not directly conditioned, or indirectly 
conditioned. ' 

UNIT INTERIOR MASS CAP A CITY (UIMC) is the amount of effective heat capacity per unit of thermal mass, 
taking into account the type of mass material, thickness, specific heat, density and surface area . 

USDOE 10 CFR 430 is the regulation issued by Department ofEnergy and available in the Code of Federal 
Regulation- Title 10, Chapter II, Sub-chapter D, Part 430 - Energy Conservation Program for Consumer Products. 
Relevant testing methodologies are specified in "Appendix N to sub-part B of Part 430 - Uniform test method for 
measuring the energy consumption of furnaces and boilers." 

USDOE 10 CFR 431 is the regulation issued by Department of Energy and available in the Code of Federal 
Regulation - Title 10, Chapter II, Sub-chapter D, Part 431 - Energy Conservation Program for Certain Commercial 
arid Industrial equipment. Relevant testing methodologies are specified in "Subpart E to Part 431 - Uniform test 
method for the measurement of energy efficiency of commercial packaged boilers." · 
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VAPOR RETARDER CLASS is a measure of the ability of a material or assembly to limit the amount of moisture 
that passes through the material or assembly meeting Section 202 of the 2010 California Building Code. 

VARIABLE AIR VOLUME (VA V) SYSTEM is a space-conditioning system that maintains comfort levels by 
varying the volume of supply air to the zones served. 

VENDING MACHINE is a machine for vending and dispensing refrigerated or non-refrigerated food and 
beverages or general merchandise. 

VERTIG..-4.:L GLAZING (See '\vindovl') 

VERY VALUABLE MERCHANDISE is rare or precious objects, including, but not limited to, jewelry, coins, 
small art objects, crystal, ceramics, or silver, the selling of which involves customer inspection of very fine detail 
from outside of a locked case. 

WALL TYPE is a type of wall assembly having a specific heat capacity, framing type, and U-factor. 

WATER BALANCE IN EVAPORATIVE COOLING TOWERS The water balance of a cooling tower is: 

M=E+ B, where: 

M =makeup water (from the mains water supply) 

E = losses due to evaporation 

B = losses due to blowdown 

WEST-FACING (See "orientation") 

WINDOW FILM is fenestration attachment products which consist of a flexible adhesive-backed polymer film 
which may be applied to the interior or exterior surface of an existing glazing system. 

WOOD HEATER is an enclosed wood-burning appliance used for space heating and/or domestic water heating. 

WOOD STOVE (See "wood.heater~") 

ZONE, CRITICAL is a zone serving a process where reset of the zone temperature setpoint during a demand shed 
event might disrupt the process, including but not limited to computer rooms. data centers, telecom and private 
branch exchange (PBX) rooms, and laboratories. 

ZONE, NON-CRITICAL is a zone that is not a critical zone. 

ZONE, SPACE~CONDITIONING, is a space or group of spaces within a building with sufficiently similar 
comfort conditioning requirements .so that comfort conditions, as specified in Section 140.4(b )3 or 150.0(h), as 
applicable, can be.maintained throughout the zone by a single controlling device. 
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CALIFORNIA BUILDING 
CLIMATE ZONES 

/llturas 

FIGURE JOO.I-A-CALIFORNIA CLIMATE ZONES 

Climate Zones for Residential and Nonresidennal Occupancies 
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SECTION 100.2 - CALCUL~TION OF TIME DEPENDENT VALUATION 
(TDV) ENERGY 
Time Dependent Valuation (TDV) energy shall be used to compare proposed designs to their energy budget when 
using the performance compliance approach. TDV energy is calculated by multiplying the site energy use (electricity 
kWh, natural gas therms, or fuel oil or LPG gallons) for each energy type times the applicable TDV multiplier. IDV 
multipliers vary for each hour of the year and by energy type (electricity, natural gas or propane), by Climate Zone 
and by building type (low-rise residential or nonresidential, high-rise residential or hotel/motel). TDV multipliers are 
summarized in Reference Joint Appendix. JA3. TDV multipliers for propane shall be used for all energy obtained 
from depletable sources other than electricity and natural. gas. 

SECTION 100.2-CALCULATION OF TIME DEPENDENT VALUATION (TDV) ENERGY 
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SUBCHAPTER 2 
ALL OCCUPANCIES-MANDATORY REQUIREMENTS 

FOR THE MANUFACTURE, CONSTRUCTION AND 
INSTALLATION OF SYSTEMS, EQUIPMENT AND 

BUILDING COMPONENTS 

SECTION 110.0 - SYSTEMS AND EQUIPMENT-GENERAL 
Sections 110.l through 110.4Q,.l 1 establish specify requirements for manufacturing, construction, and installation of 
certain systems, equipment, appliances and building components that are installed in buildings regulated by Part 
6-witbin the scope o~Section 100.0(a). 

NOTE: The requirements of Sections 110.0 through 11O.~11 apply to newly constructed buildings. Sections 
141.0 and 150.2 specify which requirements of Sections 110.1 through 110.~! 1, also apply to additions and 
alterations to existing buildings. 

(a) General Requirements. Systems, equipment, appliances and building components ~shall ·only be 
installed in a building within the scope of Section 100.0(a)regulated by Part 6 enly if: 

1. (aj--The manufacturer has certified that the system, equipment, appliances or building component 
complies with the applicable manufacturing provisions of Sections 110.1 through 11 O . .Wll, =and 

2. tb)-The system, equipment, appliance or building component complies with all applicable installation 
provisions of Sections 110.1through110 . .Wl 1. 

(b) Certification Requirements for Manufactured Systems, Equipment, Appliances and Building 
Components. 

1. Appliances that are within the scope of Section 1601 of the Appliance Efficiency Regulations shall only be 
mstalled if they have been certified to the Energy Commission by the manufacturer. pursuant to the 
provisions of Title 20 California Code ofRegulations. Section 1606; or 

2. Systems. equipment, appliances and building components that are required by Part 6 or the Reference 
Appendices to be certified to the Energy Commission. which are not appliances that are within the scope of 
Section 1601 of the Appliance Efficiency Regulations. shall only be IDstalled if they are certified by the 
manufacturer in a declaration. executed under penalty of perjury under the laws of the State of California, 
that: . . 

A. all the information provided pursuant to the certification is true, complete, accurate and in compliance 
with all applicable requirements of Part 6; and 

B. the equipment product or device was tested using the test procedure specified in Part 6 if applicable,~ 

3. The certification status of any system, eq_µipment. appliance or building component shall be confirmed only 
by reference to: 

A. A directory published or approved by the Commission; or 

B. A copy of the application for certification from the manufacturer and the letter of acceptance 
from the Commission staff; or · 

C. Written confirmation from the publisher of a Commission-approved directory that a device has 
been certified; or 

D. A Commission-approved label on the device. 

SECTION 110. 0 - SYSTEMS AND EQUIPMENT-GENERAL 
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5. NOTE: Part 6 does not require a builder, designer. owner, operator. or enforcing agency to test any certified 
device to determine its compliance with :minimum §pecifications or efficiencies adopted by the Commission. 

SECTION 110.0- SYSTEMS AND EQUIPMENT-GENERAL 
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SECTION 110.1- MANDATORY REQUIRE:MENTS FOR APPLIANCES 
(a) Any appliance regulated by the Appliance Efficiency Regulations, Title 20 California Code of Regulations, 

Section 1601 et seq., may be installed only if the appliance fully complies with Section 1608(a) of those 
regulations,. 

(b) Except for those circumstances described in Section 110.1 ( c ), :;eonformance with Part 6 Sf!eeifie efficiency 
levels required to comply with Part 6 mandatory, prescriptive and performance standards reqairemeats shall be 
verified utilizing data from either: · · 

1. . The Energy Commission's database of certified appliances maintained pursuant to Title 20 California Code 
of Regulations, Section 1606, and which is available at: www.energy.ca.gov/appliances/database/; or 

2. An equivalent directory published by a federal agency; or 

3. An approved trade association directory as defined in Title 20 California Code ofRegulations, Section 
1606(h). 

( c) Conformance with Part 6 Sf!eeifie efficiency levels required to comply with Part 6 mandatory. prescriptive and 
performance standards requkements may shall be demonstrated either by utiliziB:g mifilmaldefault to the 
mandatory efficiency values defiBedlevels specified in Part 6 or by following ~procedures approved by 
the Commission pursuant to Section 10-109 of Title 24, Part 1, when: 

1. Data to verify conformance with Part 6 speeifie efficiency levels required to comply with Part 6 mandatory, 
prescriptive and performance standards requkements is not available pursuant to subdivision (b ); or 

2. Field verification and diagnostic testing is required for compliance with Part 6 and there ·isis the Energy 
Commission has not approved an applieablea field verification and diagnostic test protocol available in Part 
6 that is suitable that is applicable to the appliance; or 

3. The appliance meets the requirements of Section 110.1 (a) and-but has been site-modified in a way that 
affects its performance; or 

4. The system U.S. Department of Energy has reeeiv-ed approved a waiver from federal test procedures. · 
pursuant to ood-er-10 CFR Section 430.27 or Section431.401 and that waiver fails to specify how the 
efficiency of the system shall be determined. 

SECTION I 10.1 -MANDATORY REQUIREA1ENTS FOR APPLIANCES 
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SECTION 110.2 -MANDATORY REQUIREMENTS FOR SPACE­
CONDITIONING EQUIPMENT 
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Certification by Manufacturers. Any space-conditioning equipment listed in this section may be installed only if 
the manufacturer has certified to the Gorn.mission that the equipment complies with all the applicable requirements of 
this section. 

(a) Efficiency. Equipment shall meet the applicable efficiency requirements in TABLE 110.2-A through TABLE 
110.2-K subject to the follqwing: 

1. If more than one efficiency standard is listed for any equipment in TABLE 110.2-A through TABLE 110.2-
K, the equipment shall meet all the applicable standards that are listed; and 

2. If more than one test method is listed in TABLE 110.2-A through TABLE 110.2-K., the equipment shall 
comply with the applicable efficiency standard when tested with each listed test method; and . 

3. Where equipment OOD=serve~ more than one function, sash as l:l0tk heatmg aiui e©0lmg, er l:l©th spaee 
heating mid water heatmg, it shall comply with ml-the efficiency standards applicable to each function; and 

4. Where a requirement is for equipment rated at its "maximum rated capacity" or "minimum rated capacity," 
the capacity shall be as provided for and allowed by the controls, during steady-state operation. 

EXCEPTION 1 to Section 110.2(a): Water-cooled centrifugal water-chilling packages that are not designed for 
operation at ANSI/ AHRI Standard 550/590 test conditions of 44 °F leaving chilled water temperature and 85°F 
entering condenser water temperature with 3 gallons per minute per ton condenser water flow shall have a 
maximum full load kW/ton and NPL V ratings adjusted using the following equation: 

Adjusted maximum full-load kW/ton rating= (:fullload kW/ton from TABLE 110.2-D) I Kadj 

Adjusted maximum NPL V rating= (IPLV from TABLE 110.2-D) I Kadj 

Where: 

Kadj =(A) x (B) 

A= 0.00000014592 x (LIFT)4 -0.0000346496 x (LIFT)3+0.00314196 x (LIFT)2-0.147199 x (LIFT)+ 
3.9302 

LIFT= LvgCond- LvgEvap (°F) 

LvgCond =Full-load leaving condenser fluid temperature (°F) 

LvgEvap =Full-load leaving evaporator fluid temperature (°F) 

B = (0.0015 x LvgEvap) + 0.934 

The adjusted full-load and NPLV values are only applicable for centrifugal chillers meeting all of the following 
full-load design ranges: 

Minimum Leaving Evaporator Fluid Temperature: 36°F 

Maximum Leaving Condenser Fluid Temperature: 115°F 

LIFT ;:::: 20°F and ::; 80°F 

Centrifugal chillers designed to operate outside of these ranges are not covered by this exception. 

EXCEPTION 2 to Section 110.2(a): Positive displacement (air- arid water-cooled) chillers with a leaving 
evaporator fluid temperature higher than 32°F shall show compliance with TABLE 110.2-D when tested or 
certified with water at standard rating conditions, per the referenced test procedure. 

EXCEPTION 3 to Section 110.2(a): Equipment primarily serving refrigerated warehouses or commercial 
refrigerationeNel§lt @r e@verea pr@ee88 l©ads. 

(b) Controls for Heat Pump~ with Supplementary Electric Resistance Heaters. Heat pumps with supplementary 
electric resistance heaters shall have controls: 

SECTION 110.2 - MANDATORY REQtlIREMENTS FOR SPACE-CONDITIONING EQUIPMENT 
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1. That prevent suppleinentary heater operation when the heating load can be met by the heat pump alone; and 

2. In which the cut-on temperature for compression heating is higher than the cut-on temperature for 
supplementary heating, and the cut-off temperature for compression heating is higher than the cut-off 
temperature for supplementary heating. 

EXCEPTION 1toSection110.2(b): The controls may allow supplementary heater operation during: 

A. Defrost; and 

B. Transient periods such as start-ups and following room thermostat setpoint advance, if the controls 
provide preferential rate control, intelligent recovery, staging, ramping or another control mechanism 
designed to preclude the unnecessary operation of supplementary heating. 

EXCEPTION 2 to Section 110.2(b): Room air-conditioner heat pumps. 

( c) Thermostats. All unitary heating or cooling systems, iaeladffig heat pamps, not controlled by a central energy 

•'(d) 

management control system.(EMCS) shall have a setback thermostat. · 

1. Setback Capabilities. All thermostats shall have a clock mechanism that allows the building occupant to 
Program the temperature setpoints for at least four periods within 24 hours .. Thermostats for heat pumps 
shall meet the requirements of Section 110 .2(b ). 

EXCEPTION to Section 110.2(c): Gravity gas wall heaters, gravity floor heaters, gravity room heaters, 
noncentral electric heaters, fireplaces or decorative gas appliances, wood stoves, room air conditioners, and 
room air-conditioner heat pumps. 

Gas~ and Oil-Fired Furnace Standby Loss Controls. Gas-fired and oil-fired forced air furnaces with input 
ratings ;::225,000 Btu/h shall also have an intermittent ignition or interrupted device (IID), and have either power 
venting or a flue damper. A vent damper is an acceptable alternative to a flue damper for furnaces where 
combustion air is drawn from the conditioned space. All furnaces with input ratings ;::225,000 Btu/h, including 
electric furnaces, that are not located within the conditioned space shall have jacket losses not exceeding 0. 75 
percent of the input rating. 

( e) . Open and Closed Circuit Cooling Towers. All open and closed circuit cooling tower installations shall 
comply with the following: 

1. Be equipped with Conductivity or Flow-based Controls that maximize cycles of concentration based on 
local water quality conditions. Controls shall automate system bleed and chemical feed based on 
conductivity, or in proportion to metered makeup volume, metered bleed volume, recirculating pump run 
time, or bleed time. Conductivity controllers shall be installed in accordance with manufacturer's 
specifications in order to maximize accuracy. · 

2. Do.cumentation of Maximum Achievable Cycles of Concentration. Building owners shall document the 
maximum cycles of concentration based on local water supply as reported annually by the local water 
supplier, and using the calculator approved by the Energy Commission. The calculator is intended to 
determine maximum cycles based on a Langelier Saturation Index (LSI) of 2.5 or less. Building oWn.er shall 
document maximum cycles of concentration on the mechanical compliance form which shall be reviewed 
and signed by the Professional Engineer (P.E.) of Record. 

3. Be equipped with a Flow Meter with an analog output for flow either hardwired or available through a 
gateWl!lY on the makeup water line. 

4. Be equipped with an Overflow Alarm to prevent overflow of the sump in case of makeup water valve 
failure. Overflow alarm shall send an.audible signal or provide an alert via the Energy Management Control 
System to the tower operator in case of sump overflow. 

5. Be equipped with Efficient Drift Eliminators that achieve drift reduction to 0.002 percent of the circulated 
water volume for counter-flow towers and 0.005 percent for cross-flow towers.· 

EXCEPTION to Section 110.2(e): Towers with rated capacity< 150 tons. 

(t) Low Leakage Air-Handling Units. To qualify as a low leakage air-handling unit for use for meeting the 
requirements for applicable low leakage air-handling unit compliance credit(s) available in the performance 
standards set forth in Sections 150.l(b) and 140.l, the manufacturer shall certify to the Energy Commission that 
the air-handling unit meets the specifications in Reference Joint Appendix JA9. 

SECTION 110.2 -MANDATORY REQUIREMENTS FOR SPACE-CONDITIONING EQUIPMENT 
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TABLE 110.2-A ELECTRICALLY OPERATED UNITARY AIR CONDITIONERS AND CONDENSING UNITS-
MINIMUM EFFICIENCY REQUIREMENTS 

Equipment Type Size Category 
Efficiency a~ 

Test Procedure c 

Before l/l/201,2S After l/l/201,2S 

2: 65,000 Btu/h and ll.2EERl! · !12EER 
· ANSI/AHR! 340/360 

< 135,000 Btu/h ll.41EERl! 12.91EER 

2: 135,000 Btu/h and 11.0EERll II OEER 
lAir conditioners, 

11.2 lEERll 12.41EER 
air cooled < 240,000 Btu/h 

!both split system 
2: 240,000 Btu/h and 10.0EERll lQQEEE. 

and single package ANSI/AHR! 340/360 
< 760,000 Btu/h 10.1 lEERll 11.6 JEER 

2: 760,000 Btu/h 
9.7EERll 2.1.EER 

9.81EERll 11.2JEER 

2: 65,000 Btu/h iµid 12.1 EER11 121 EER 
ANSI/AHR! 340/360 

< 135,000 Btu/h 12.31E~R11 ·13.9 JEER 

2:135,000 Btu/hand 12.SEERl! 125EER 
ANSI/AHR! 340/J60 

· < 240,000 Btulh 12.5 JEERl! 13.9 lEER 
IAir conditioners, 
twater cooled 2:240,000 Btu/hand 12.4EERl! 124BER 

< 760,000 Btulh 12.6 JEERll 13.6JEER 
ANSI/ARRI 340/360 

2: 760,000 Btulh 
12.2EERll 122EER 

ANSI/AHR! 340/360 
12.4JEERi.· 13.5 lEER 

2:65,000 Btu/h and 12.1 EERb 
ANSI/AHR! 340/360 

< 135,000 Btulh · 12.3 JEERb 

2: 135,000 Btu/hand 12.0EERb 
ANSI/AHR! 340/360 

Air conditioners, < 240,000 Btulh 12.2 lEERb 
evaporatively cooled 

2:240,000 Btu/h and 11.9EERb 
ANSI/AHR! 340/360 

< 760,000 Btu/h 12.l JEERb 

2: 760,000 Btulli 
11.7EERb 

ANSI/AHR! 340/360 
11.9 JEERb 

Condensing units, 
2: 135,000 Btu/h 

IO.SEER 
air cooled 11.8 JEER 

Condensing units, 
2: 135,000 Btu/h 

13.SEER 
ANSI/ AHRl 365 

water cooled 14.0JEER 

Condensing units, 2: 135,000 Btulh 
13.SEER 

evaporatively cooled 14.0 JEER 

a· IEERs are only applicable to equipment with capacity control as ~s specified by ANSV AHRI 340/360 
test procedures 

b Deduct 0.2 from the required EERs and IEERs for units with a heating section other than electric 
resistance heat. .. 

c Applicable test procedure and reference year are provided under the definitions. 

SECTION 110.2 -MANDATORY REQUIREMENTS FOR SPACE-CONDITIONING EQUIPMENT 
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TABLE 110.2-B UNITARY AND APPLIED HEAT PUMPS, MINIMUM EFFICIENCY REQUIREMENTS 

Equipment Type Size Category Efficiency Yi Test Procedure0 

' 
Before 111/2016 After 1/1/2016 

;?; 65,000 Btu/h and 11.0EERh 'lLO.EER. 
< 135,000 Btu/h 11.2 lEERh 12.21EER 

Air Cooled ;?; 135,000 Btu/h and 10.6EE~ 106EER 

(Cooling Mode)..Jmth < 240,000 Btu/h 10.7JEERe 11.6 lEER ANSI/AHR! 340/360 
snlit .rostem and sin1>le 
~ 9.5EERh il.EER 

;:: 240,000 Btu/h 9.6 lEER" l0.61EER 

;:: 65,000 Btu/hand 
;\Vatersource(cooling < 135,000 Btu/h 86°F entering water .J:*.Q 13. 0 BER 

IS0-13256-1 mode) ;::,, IS§,QQQ ~mih oofl 8 8°f 6aterisg wn~er llQ gt!R 
"'::?.4Q,QQQ Bm.lft 

kJroundwater source 59°F entering water ~18.0EER IS0-13256-1 (cooling mode) < 135,000 Btu/h 

kJround source 77°F entering water ~14.lEER IS0-13256-1 (cooling mode) < 135,000 Btu/h 

!Water source water-to- 86°F entering water 10.6EER IS0-13256-2 twater (cooling mode) < 135,000 Btu/h 

kJroundwater source 
twater-to-water 

< 135,000 Btu/h 
59°F entering water 16.3 EER IS0-13256-1 

(cooling mode) 

kJround source brine-
~o-water (cooling 

< 135,ooq Btu/h 
77"F entering water 12.l·EER IS0-13256-2 

niode) 

47° F db/43° F wb 3.3 COP outdoor air 

;?; 65,000 Btu/h and 

Air Cooled < 135,000 Btu/h 17° F db/15° F wb 2.25COP 
(Heating Mode) (cooling capacity) outdoor air 

ANSI/AHR! 340/360 
Split system and 
single package 

2: 135,000 Btu/h 47° F db/43° F wb 3.2COP outdoor air 
(cooling capacity) 

17° F db/15° F wb 2.05COP outdoor air 

SECTION 110.2 - MANDATORY REQUIREMENTS FOR SPACE-CONDITIONING EQUIPMENT 
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CONTINUED: TABLE 110.2-B UNITARY AND APPLIED HEAT PUMPS, MINIMUM EFFICIENCY 
REQUIREMENTS 

Equipment Type Size Category Subcategory or Rating Efficiency • Test Procedure0 

Condition 

< 135,QOO Btu/h 
68"F entering water 4.~1.COP 

(coolmg capacity) 

Water source (beating 
IS0-13256-1 mode) 

> 135.000 Btu/hand 
68"F entering water 2.90COP 

< 240,000 Btu/h 

kJroundwater source < 135,000 Btu/h 50"F entering water H-1.COP IS0-13256-1 (heating mode) 
(cooling capacity) 

kJround source (heatin~ < 135,000 Btu/h 32°F entering water 3.!-2_COP IS0-13256-1 imode) 
(cooling capacity) 

Water source water-to- < 135,-000 Btu/h 68°F entering water 3.7COP IS0-13256-2 water (heating mode) 
(cooling capacity) 

Groundwater source 
water-to-water (heating < 135,000 Btu/h 5 O"F entering water 3.1 COP IS0-13256-2 
mode) (cooling capacity) 

Ground source brine-
o-water (heating < 135,000 Btu/h 32°F entering water 2.5COP IS0-13256-2 

mode) (cooling capacity) 

• IEERs are only applicable to equipment with capacity control as jlel'as specified by ANSI/ AHRI 340/360 test procedures. 

b Deduct 0.2 from the required EERs and lEERs for units with a heating section other than electric resistance heat 
0 Applicable test procedure and reference year are provided underfae definitions. 

TABLE 110.2-C AJR..,COOLED GAS-ENGINEHEAT PUMPS 
Equipment Type Size Category Subcategory or Rating · Efficiency Test Procedure• 

Condition 

Air-Cooled Gas-
95°F db 

Engine Heat Pump All Capacities 
Outdoor Air 

0.60COP ANSI Z21.40.4A 
(Cooling Mode) 

Air-Cooled Gas- - 47° F db/43° F wb 
Engine Heat Pump All Capacities 

Outdoor Air 0.72COP ANSI Z21.40.4A 
ffieatingMode) 

• Applicable test procedure and reference year are provided under the definitions. 

SECTION 110.2 -MANDATORY REQUIREMENTS FOR SPACE-CONDITIONING EQOIPJJENT 
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TABLE 110.2-D WATER CHILLING PACKAGES- MINIMUM EFFICIENCY REQUIREMENTS a, 
b 

Equipment Type Size Category Path A Efficiency a,b Path B Efficiency a,b Test Procedure• 

< 150Tons 
;:::: ~10.100 EER >9.700BER 

Air Cooled, With ;::::-±g0013.700 lPLV >15.800 IPLVN;A-4 

Condenser 

2: 150 Tons 
2: ~10.lOOEER >9.700BER 

Electrically Operated > 14.00~IPLV >16.100 IPLVN,A-4 

AHRl 5501590 

Air Cooled, Air-cooled chillers without condensers must be 

Without Condenser All Capacities rated with matching condensers and comply with 
the air-cooled chiller efficiency requirements. 

Electrically Operated 

Water Cooled, 
Reciprocating units must comply with the water-Electrically Operated, 

Reciprocating 
All Capacities cooled positive displacement ,efficiency AHRl 5501590 

requirements. 
m -' 

<75 Tons 
:S0 . .!f&G-750kW/ton ::; 0.-800-780 kW/ton 
:S 0.@G-§.0.QIPL V :S 0.600-500 IPLV 

2: 75 tons and< 150 tons 
:SO.~ 720 kW/ton :S 0. 750100 kW /ton 
:S O . .eH-560 IPL V :S O.'™i-490 IPL V 

··Water Cooled, 
2: 150 tons and< 300 :S O.e8Q.660 kW/ton :S 0 . .+18-680 kW /ton 

Electrically Operated tons :S 0.54M&G IPL V $0.~0IPLV 

Positive Displacement 2: 300 Tons and< 600 :S O.~lOkW/ton S 0.@9-625 kW/ton 
tons :S 0.~520 IPL V S0.400-410 IPLV 

> 600tons 
< 0.560 k:W/ton < 0.585 kW/ton 

AHRl 550/590 
<o.500IPLV <0.380IPLV · 

< 150Tons 
:S 0.~10 kW/ton :S 0.@9-695 kW/ton 

:S 0.550@6-IPLV .:S 0.4W-440 IPL V 

2: 150 tons and< 300 :S..0.~10 kW/ton :S 0.639-635 kW/ton 
tons :S 0 . .§%-550 IPLV :S 0.4W-400 IPL V 

Water Cooh;d, · ;::: 300 tons and <600-400 :S 0.$16-560 kW/ton :S 0.600-595 kW/ton 
Electrically Operated, tons :S D.$49-520 IPL V :S 0.400-390 IPL V 
Centrifugal 

> 400 tons and< 600 :S 0.~560 kW/ton :S 0.~585 kW/ton 
tons;> 6QQ =:Fens :S 0.£9-500 IPL V :S 0.400380-_IPLV 

> 600 tons 
< 0.560 kW/ton < 0.585 kW/ton 
<0.500 IPLV <0.380IPLV 

SECTION 110.2 -MANDATORY REQUIREMENTS FOR SPACE-CONDIDONJNG EQUIPMENT 
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CONTINUED: TABLE 110.2-D WATER CHILLING PACKAGES- MINIMUM 
EFFICIENCY REQUIREMENTS a,b 

Equipment Type Size Category Path A Efficiency a.b Path B Efficiency a.h Test Procedure • 

Air Cooled Absorption, All. Capacities ;:::Q.600 COP N.Ad 

Single Effect 

Water Cooled All Capacities <:::0.700COP N.Ad 
Absorption, Single Effect ANSI/ARRI 560 

Absorption Double All Capacities 
;:::: l.OOOCOP N.Ad 

Effect, Indirect-Fired 2:: l.050IPLV 

Absorption Double All Capacities 
;:::: 1.000COP N.Ad 

Effect, Direct-Fired 2::1.000IPLV 

Water Cooled Gas 
Enfilne Driven Chiller 

All Capacities 2:12COP N.Ad ANSI Z21.40.4A 2::2.0IPLV 

• No requirements for: 

. Centrifugal chillers with design leaving evaporator temperature < 36°F; or 

. Positive displacement chillers with design leaving fluid temperature ::5 32°F; or 

. Absorption chillers with design leaving fluid temperature < 40°F 

b Must meet the minimum requirements of Path A or Path B. However, both the full load (COP) and IPLV must be met to 
fulfill the requirements of the applicable Path. 

c See Section 100.1 for definitions 

d NA means not applicable 

SECTION 110.2 - MANDA.TORY REQUIREMENTS FOR SPACE-CONDITIONING EQUIPMENT 
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TABLE 110.2-E PACKAGED TERMINAL AIR CONDITIONERS AND PACKAGED TERMINAL HEAT PUlviPS-
MINIMUM ~FFICIENCY REQUIREMENTS . 

SECTION 110.2 - MANDATORY REQUIREMENTS FOR SPACE-CONDITIONING EQUIPMENT 
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Equipment Type Size Category (Input) Subcategory or Efficiency 
Test Procedure 0 

Rating Condition BefeFe 10l08l2012 1YteF 101(18~(!12 

PTAC (Cooling mode) 
12.5 (0.213 x Newly constructed or All Capacities 95°F db Outdoor Air 

-&.814.0 - (0.300 x 
newly conditioned Cap/lOOO)ft-BBR Cap/1000) a BER 
ouildings or additions 

PTAC (Cooling mode) 10.9 (0.213 )( 10.9-.(0.213 x 
All Capacities 95°F db Outdoor Air Replacements b Cap/lOOO)"a-m Cap/1000) a BER 

PTBP (Cooling mode) 
14.o - (0300 x Newly constructed or All Capacities 95°F db Outdoor Air 

12.3 (Q.213 x 
newly conditioned Cap/Hl00)"11-m Cap/1000) a BER . 
ouildings or additions ANSI/AHRI/CSA 

310/380 
PTIIP (Coolingmode) 

All Capacities 95°F db Outdoor Air 
10.8 (0.213 x 10.8-(0213 x 

Replacements b capt10oot1-m Cap/1000) a BER 

PTIIP (Heating Mode) 
(0.0;!.6 x 3.7 -(0.052 x Newly constructed or All Capacities 

3.2 
[newly conditioned - Cap/1000~-a-GGP Cap/I 000) a COP 
!buildings or additions 

IPTHP (Heating mode) 2.9 (0.026 JE 2.9 - (0.026 x 
!Replacements b 

All Capacities - Cap,11000)-a-GGP Cap/1000) a COP 

<65,000 Btu/h 95°F db/ 75°F wb 9:0-BBR MIO.OBER 
Outdoor Air 

SPVAC (Cooling Mode) 2::65,000 Btu/hand 95°F db/ 75°F wb 
~ .g,l).10,0 BER 

<135,000 Btu/h Outdoor Air 

~135,000 Btu/hand 95°F db/ 75°F wb 
~ .&610.0EER <240,000 Btu/h Outdoor Air 

< 30.000 Btu/h 
"95°F db l I5°F wb· 

9.20EER 
SPVAC (Coolin£ Mode) outdoor air" 
nonweatherized snace 

"95°F db / 75°F wb c.nnstrained > 30.000 Btu/h and 
9.00EER 

< 36,000 Btu/h outdoor air" 

<65,000 Btu/h 95°F db/ 75°F wb 
9:0-BBR MIO.OBER Outdoor Air 

SPVBP (Cooling Mode) 
~65,000 Btu/hand 95°F db/ 75°F wb 

~ &9-10.0 BER <135,000 Btu/h Outdoor Air 

~135,000 Btu/hand 95°F db/ 75°F wb 
~ .&610.0EER ANSI/AHRI 390 

<240,000 Btu/h Outdoor Air 

.< 30,000 Btu/h 95°F db l 75°F wb 9.20EER SPVHP (Coolin<' Mode) Outdoor Air 
nonwe•t1'erized snace 
constrained > 30.000 Btu/h and 95°F db I 75°F wb 9.00EER 

< 36,000 Btu/h Outdoor Air 

<65,000 Btu/h 47°F db/ 43°F wb 
~ 3.0COP Outdoor Air 

SPVHP (Heating Mode) ~65,000 Btu/h and 47°F db/ 43°F wb 
~ 3.0COP 

<135,000 Btu/h Outdoor Air 

~135,000 Btu/hand 47°F db/ 43°Fwb 
~ 2.93.0COP <240,000 Btu/h Outdoor Air 

SPVHP !Heatine: Mode) 
< 30 000 Btu/h 47°F db/ 43°F }£b 3.00COP nonweatherized =ace Outdoor Air 

constrained 
> 30,000 Btu/h and 47°F db/ 43°F wb 3.00COP 

< 36,000 Btu/h Outdoor Air 
~ Cap means the nueu coolmg capacity onne pro<luct ID.Dill/'- u me urut s capactty IS Jess than 1uuu .t>WID, use 1vuu mwn m the caJcWation. ume urut s capacity IS greatermao 15,000 

:Stu/b, use 15,000 Btu/h in the calculation. 

~ Replacement units must be fuctoiy labeled as follows: "MANUFACTURED FOR REPLACEMENT.APPLICATIONS ONLY; NOT TO BE INSTALLED IN NEWLY CONSTRUCTfil 

BUILDINGS." Replacement efficiencies apply only to units with existing sleeves less than 16 inches high or less thao 42 inch wide and having a cross-sectional area less than 670 square 

inches. 

· ~ Applicable test procedure and reference year are provided under the definitions 

SECTIONI I 0.2-MANDATORY REQUIREMENTS FOR SPACE-CONDITIONING EQUIPMENT 

4982 



Page 96 2016 Building r ·"gy Efficiency Standards 
~~~~~~~~~~~~___.=-

TABLE 110.2-F HEATTRANSFEREQUIPMENT 

Equipment Type Subcategory Minimum Efficiency" Test Procedure b 

Liquid-to-liquid heat exchangers Plate type NR ANSI/ AHR1400 

a NR =no requirement 

b Aonlicable test procedure and reference year are provided' under the definitions 
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TABLE 110.2-G PERFORMANCE REQUIREMENTS FOR HEAT REJECTION EQUIPMENT 
Total System Heat Rejection Subcategory or Rating Performance 

Test Procedure e Equipment Type Capacity at Rat~d Condition Required , 8 ,b, c, d 
Conditions 

Propeller or axial fan 
95°F entering water CTIATC-105 

k:>pen-circuit cooling towers 
All 8S°F leaving water 2.. 42.1 gpm/hp and 

75-°F entering air wb CTISTD-201 
9S~F entering water GFI ,~,;i:c ms 

centrifugal fan 
All 8S°F leaving water - 2:.,20.0 gpm/hp ilfttl 

pPen-circuit cooling towers 
75-°F entering air wb GFISTD 201 

l02°F entering water en l.±C lOSS 
[propeller or axial fan 

All 90°F leaving water -2::..14.0 gpm/hp ilfttl 
closed-circuit cooling towers 

75-°F entering air wb CH8ID201 

102°F entering water CTIATC 10S8 
Centrifugal fan 

All 90°F leaving water -:::..7.0 gpm/hp ilfttl 
closed-circuit cooling towers 

75-°F entering air wb G±ISID 201 

LR-507A test fluid 

All 
165°F entering gas temn > 157.000 
105°F condensing temn Btu/h • hR 

!Propeller or axial fan 7 5°F entering air wbll 

evaporative condensers LAmmonia test fluid 

All 
l 40°F entering gas temn > 134.000 
96.3°F condensing temn Btu/h • hn 

7 5°F entering air wbll 
CTIATC-106 

LR-507 A test fluid 

.Afl 
16S°F entering gas temn > 135 000 
105°F condensing temn Btu/h • hR 

Centrifugal fan 7 s°F entering air wbll 

evaporative condensers :!-Ammonia test fluid 

All 
l 40°F entering gas temn > 110.000 
96.3°F condensing temJ:! Btu/h • hn 

7 s°F entering air wbll 

125°F condensing temperature 
R22 test fluid 

Air cooled condensers All 190°F entering gas temperature 2: 176,000Btu/h·hp ANSI/ AHRI 460 
lS°F subcooling 

95°F entering drybulb 

a For purposes of this table, open-circuit cooling tower perfonnance is defined as the water flow rating of the tower at the given rated 
conditi.ons divided by the fan motor nameplate power. 

b For purposes of this table, closed-circuit cooling tower performance is defined as the process water flow rating of the tower at the 
given rated conditions divided by the sum of the fan motor nameplate rated power and the integral spray pump motor nameplate 
power. 

0 For purposes of this table air-cooled condenser perfonnance is defined as the heat rejected from the refrigerant divided by the fan 
motor nameplate power. 

d Open cooling towers shall be tested using the test procedures in CTI ATC-105. Performance of factory assembled open cooling 
towers shall be either certified as base models as specified in CTI STD-201 or verified by testing in the :field by a CTI approved 
testing agency. Open factory assembled cooling towers with custom options added tp a CTI certified base model for the purpose of 
safe maintenance or to reduce environmental or noise impact shall be rated at 90 percent of the CTI certified performance of the 
associated base model or at the manufacturer's stated performance, whichever is less. Base models of open factory assembled n 

cooling towers are open cooling towers configured in exact accordance with the Data of Record submitted to CTI as specified by CTI 
STD-201. There are no certification requirements for field erected cooling towers. 

• Applicable test procedure and reference year are provided under the definitions . 

For refrigerated warehouses or commercial refrigeration rumlications, condensers shall comnly with reguirements SQecified by 
Section 120.6(a} or Section 120.6@. 
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TABLE 110.2-H Electrically Operated V af.iabli Refrigerant Flow (VRF) Air Conditioners 
inimum ciency Mi Effi R equirements 

Equipment Type Size category Heating Sub-Category or Minimum Efficiency . Test 
Section Type Rating Condition Procedure8 

<65,000 Btu/h All VRF Multi-split 13.0SEER System 

~65,000 Btu/hand Electric VRF Multi-split ll.2EER 

<135,000 Btu/h Resistance (or System 13.l IBER b none) 
VRF Air Conditioners, ANSI/AHR.I 
Air Cooled 

~135,000 Btulh and Electric II.OBER 1230 
Resistance (or VRF Multi-split 

<240,000 Btu/h none) System 12.9IBERb 

Electric VRF Multi-split 10.0EER 
~240,000 Btu/h Resistance (or 

none) System 11.6IBER b 

a Applicable test procedure and reference year are provided under the definitions. 
b IEERs are only applicable to equipment with capacity control as~ specified by ANSI/ ARRI 1230 test 

procedures. 
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. TABLE 110.2-I Electrically Operated Variable Refrigerant Flow Air-to-Air and Applied Heat Pumps - Minimum 
Efficiency Requirements 

Equipment Type Size Category Heating Seetion Sub-Category or Rating Minimum 
Type Condition Efficiency Test-Procedure b · 

<65,000 Btu/h All VRF Multi-split System 13.0SEER 

2:65,000 Btu/h and Electric 11.0EER 
<135,000 Btu/h Resistance (or VRF Multi-split System • 

12.9lEER c none) 

VRF Air Cooled, 
~135,000 Btu/h Electric 10.6EER (cooling mode) AHRl1230 
and <240,000 Resistance (or VRF Multi-split System • 

12.3 lEER 0 

Btu/h none) 

~40,000 Btu/h Electric 9.5 BER 
Resistance (or VRF Multi-split System• 

11.0lEER' none) 

<65,000 Btu/h All VRF Multi-split systems •· 12.0EER AHRl1230 

86°F entering water 

VRF Water source 2:65,000 Btu/hand All VRF Multi-split System • 12.0EER 

(cooling mode) <135,000 Btu/h 86°F entering water 

~135,000 Btu/h All . VRF Multi-split System • 10.0EER 

86"F entering water 

<135,000 Btu/h All vRF Multi~split System" 16.2EER AHru: 1230 
VRF Groundwater 

59°F entering water source (cooling 
mode) 

~135,000 Btu/h All VRF Multi-split System • 13.8EER 

59°F entering water 

<135,000 Btu/h All VRF Multi-split System • 13.4EER AHRl1230 

VRF Ground source 77°F entering water 
(cooling mode) 

~135,000 Btu/h All VRF Multi-split System • 11.0EER 

77"F entering water 

SECTION 110.2-MANDATORYREQUJREMENTSFORSPACE-CONDITJONINGEQUIPMENT 
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CONTINUED: TABLE 110.2-1 Electrically Operated Variable Refrigerant Flow Air-to-Air and Applied Heat 
Pumps - Minimum Efficiency Requirements 

Heating Sub-Category or Rating Test Equipment '.fype Size Category Section Minimum Efficiency 
Type Condition Procedureb 

<65,000 Btu/h --- VRF Multi-split System 7.7HSPF AHR.I 1230 

(cooling capacity) 

C.65,000 Btu/h and --- VRF Multi-split system 3.3COP 

<135,000 Btu/h 47°F db/ 43"F wb outdoor 

(cooling qapacity) · 
air 

VRF Multi-split system 2.25COP 
VRF Air Cooled 

l 7°F db/l5°F wb outdoor 
(heating mode) air 

. 

C.135,000 Btu/h --- VRF Multi-split system 3.2COP 

(cooling capacity) 47°F db/ 43°F wb outdoor . 
.. air 

VRF Multi-split system 2.05COP 

l 7"F db/lS"F wb outdoor 
air 

<135,000 Btu/h - VRF Multi-split System 4.2COP AHR.I 1230 

VRF Water source (cooling capacity) 68"F entering water 

(heating mode) 
C.135,000 Btu/h - VRF Multi-split System 3.9COP 

(cooling capacity) . 68"F entering water 

<135,000 Btu/h - VRF Multi-split System 3:6COP AHR.I 1230 
VRF Groundwater 
source (cooling capacity) 50°F entering water 

(heating mode) 
C.-135,000 Btu/h --- VRF Multi-split System 3.3 COP 

(cooling· capacity) 50°F entering water 
.. 

<135,000 Btu/h -- VRF Multi-split System 3.1 COP . AHR.I 1230 

VRF Ground source (cooling capacity) 32"F entering water 

(heating mode) 
C.135,000 Btu/h -- VRF Multi-split System 2.8COP 

(cooling capacity) 32°F entering water 

a Deduct 0.2 from the required EERs and IEERs for Variable Refrigerant Flow (VRF) Multi-split system units 
with a heating recovery section. 

b Applicable test procedure and reference year are provided under the definitions. 

0 IEERs are only applicable to equipment with capacity control as M specified by ANSI/AHR! 1230 test 
procedures. 
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TABLE 110.2-J Warm-Air Furnaces and Combination Warm-Air Furnaces/Air-Conditioning Units, Warm-Air Duct 
· Furnaces, and1Unit Heaters 

Equipment Type Size Category Subcategory or ' Minim.um Test Procedurea (Input) Rating Conditionb · Efficiencyd.• 

Maximum CapacitY' 78% AFUE or 80% DOE 10 CFR Pait 430 or Section 2.39, Thermal 
!Warm-Air Furnace, < 225,000 Btulh Et Efficiency, ANSIZ21.47 
Kras-Fired Maximum CapacitY' 80%Ei Section 2.39, Thennal Efficiency, ANSI Z21.47 

> 225,000 Btu/h 
Maximum Capacity1' 78%AFUE or 80% DOE 10 CFR Part430 or Section 42, Combustion, 

Warm-Air.Furnace, oil- < 225,000 Btu/h Bi UL727 
fired Maximum Capacity1' 81%Ei Section 42, Combustion, UL 727 

C: 225,000 Btu/h 

!Wann-Air Duct All Capacities Maximum CapacitY' 80%Ec Section 2.10, Efficiency, ANSI Z83.8 Wurnaces,Gas-Fired 

Warm-Air Unit Heaters, All Capacities Maximum CapacitY' 80%Ec Section 2.10, Efficiency, ANSI Z83.8 Gas-Fired 

!Wann-Air Unit Heaters, All Capacities Maximum CapacitY' &Q8l%E0 Section 40, Combustion, UL 731 Pil-Fired .. 

a Applicable test procedure and reference year are provided under the definitions. 

b Compliance. of multiple firing rate units shall be at maximum firing rate. 

c Combustion units not covered by NAECA (3-phase power or cooling capacity greater than or equal to 19 
kW) may comply with either rating. 

d Et= thermal efficiency. Units mi.1st also include an interrupted or intermittent ignition device (IID), have 
jacket losses not exceeding 0.75% of the input rating, and have either power venting or a flue damper. A vent 
damper is an acceptable alternative to a flue damper for those furnaces where combustion air is drawn from the 
conditioned space. 

e Ee= combustion efficiency (100% less flue losses). See test procedure for detailed discussion. 

f As of August 8, 2008, according to the ED;ergy Policy Act of2005, units must also include interrupted or 
intermittent fanition device (IID) and have either power venting or an automatic flue damper. 

'· 
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TABLE 110.2-K Gas- and Oil-Fired Boilers, Minimum Efficiency requirements 
Minimum 

Equipment Sub Size Category . Efficiency b,c Test Procedure a 
Type ·Category (Input) 

Before 3/2/2020 After 3/2/2020 

< 3~0,000 Btu/h 82%AFUE 82%AFUE DOE 10 CFR Part 430 

2: 300,000 Btu/h and 

Gas-Fired :'S 2,500,000 Btu/h d 80%Bt 80%fu 
DOE 10 CFR Part 431 

> 2,500,000 Btu/he 
82%Ec 82%E.e. Boiler, hot 

water < 300,000 Btu/h 84%AFUE 84%AFUE DOE 10 CFRPart430 

2: 300,000 Btu/hand 
Oil-Fired . :'S 2,500,000 Btu/h d 82%Bt 82%fu 

DOE 10 CFR Part 431 

> 2,500,000 Btu/h e 84%Ec 84%E.e 

Gas-Fired < 300,000 Btulh 80%AFUE 80%AFUE DOE 10 CFR Part 430 

Gas-Fired all, 
2: 300,000 Btu/hand 
:'S 2,500,000 Btu/h d · 79%Bt 79%fu DOE 10 CFR Part 431 

except natural 
draft > 2,500,000 Btulh e 

79%Bt 79%fu DOE 10 CFR Part 431 

2: 300,000 Btu/hand 

Gas-Fired, :'S 2,500,000 .Btulh d 77%Et 79%fu DOE 10 CFR Part 431 

Boiler, steam natural draft 
> 2,500,000 Btulh e 

77%Et 79%fu DOE 10 CFRPart431 

< 300,000 Btu/h 82%AFUE 82%AFUE DOE 10 CFRPart430 

Oil-Fired 
2: 300,000 Btu/h and 
· :'S 2,500,000 Btulh d 81%Bt 81%Et DOE 10 CFR Part 431 

> 2,500,000 Btu/he 81%Et 81%fu DOE 10 CFRPart431 

• Applicable test procedure and referem;e year are provided under the definitions. 

b Ee= combustion efficiency (100% less flue losses) .See reference document for detailed information. 

0 Et= thermal efficiency. See test procedure for detailed information. 

d Maximum capacity - minimum and maximunfratings as provided for and allowed by the unit's controls. 

~Included oil-fired (resid~). 
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SECTION 110.3 - MANDATORY REQUIREMENTS FOR SERVICE· 
WATER-HEATING' SYSTEMS AND EQUIP:MENT 
(a) Certification by Manufacturers. Any service water-heating system or equipment may be installed only uthe 

manufacturer has certified that the system or equipment complies with all of the requirements of this subsection 
for that system or equipment. · 

1. Temperature controls for.service water_heating systems. Service water-heating systems shall be equipped 
with automatic tttmperature controls capable of adjustment fr.om the lowest to the highest acceptable 
temperature settings for the intended use as listed in Table 3, Chapter 50 of the ASHRAE Handbook, 
HV AC Applications Volume. 

EXCEPTION to Section 110.3(a)l: Residential occupancies. 

(b) Efficiency. Equipment shall meet the applicable requirements of the Appliance Efficiency Regulations as 
required by Section 110.1, subject to the following: 

1. If more than one standard is listed in the Appliance Effieiency Regulations, the equipment shall meet all the 
standards listed; and · 

2. If more than one test method is listed in the Appliance Efficiency Regulations, the equipment shall comply 
with the applicable standard when tested with each test method; and 

3. Where equipment can serve more than one function, such as both heating and cooling, or both space heating 
and water heating, it shall comply with all the requirements applicable to each function; and 

4. Where a ·requirement is for equipment rated at its "maximum rated capacity" or "minimum rated capacity," 
the capacity shall be as provided for and allowed by the controls, during steady-state operation. 

( c) Installation. Any service water-heating system or equipment may be installed only if the system or equipment 
complies with all of the applicable requirements of this subsection for the system or equipment. 

1. Outlet temperature controls. On systems that have a total capacity greater than 167,000 Btu/hr, outlets 
that require higher than service water temperatures as listed in the ASHRAE Handbook, Applications 
Volume, shall have separate remote heaters, heat exchangers, or boosters to supply the outlet with the 
higher temperature. · 

. 2. Controls for hot water distribution systems. Service hot water systems with circulating pumps or with 
electrical heat trace systems shall be capable of automatically turning off the system. 

3. Temperature controls for public lavatories. The controls shall limit the outlet temperature at the :fixtures 
to 110°F. 

4. Insulation. Unfired service water heater storage tanks and backup tanks for solar. water-heating systems 
shall have: 

A. External insulation with an installed R-value ofat least R-12; or 

B. Internal and external insulation with a combined R-value of at least R-16; or 

C. The heat loss of the tank surface based on an 80°F water-air temperature difference shall be less than 
65 Btu per hour per square foot. 

5. Water Heating Recirculation Loops Serving Multiple Dwelling Units, High-Rise Residential, 
Hotel/Motel and Nonresidential Occupancies. A water heating recirculation loop is a type of hot water 
distnlmtion system that reduces the time needed to deliver hot water to fixtures that are distant from the 
water heater, boiler or other water he~ting equipment. The recirculation loop is comprised of a supply 
portion, connected to branches that serve multiple dwelling units, guest rooms, or fixtures and a return 
portion that completes the loop back to the water heating equipment. A water heating recirculation loop 
shall meet the following requirements: 

SECTION 110.3 -MANDATORY REQUIREMENTS FOR SERVICE WATER-HEATING SYSTEMS AND 
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A. Air release valve or vertical pump installation. An automatic arr release valve shall be installed on 
the recirculation loop piping on the lnlet side of the recirculation pump and no more than 4 feet from 
the pump. This valve shall be mounted on top of a vertical riser at least 12" in length and shall be 
l;l.Ccessible for replacement and repair. Alternatively, the pump shall be installed on a vertical section of 
the return line. 

B. Recirculation loop backtlow prevention. A check valve or similar device shall be located between the 
ree<irculation pump and the water heating equipment to prevent water from flowing backwards though 
the recirculation loop. 

C. Equipment for pump priming. A hose bibb shall be installed between the pump and the water heating 
equipment. An isolation valve shall be installed between the hose bibb and the water heating 
equipment. This hose bibb is used for bleeding air out of the pump after pump replacement. 

D. Pump isolation valves. Isolation valves shall be installed on both sides of the pump. These valves may 
be part of the flange that attaches the pump to the pipe. One of the isolation valves may be the· same 
isqlation valve as in Item C. · · 

E. ~old water supply and recirculaticm loop connection to hot water storage ta~k. Storage water 
heaters and boilers shall be plumbed in accordance with. the manufacturer's specifications. The cold 
water piping and the recirculation loop piping shall not be connected to the hot water storage tank drain 

-': port. 

F. Cold"water supply backtlow prevention. A check valve shall be installed on the cold water supply 
line between the hot water system and the next closest tee on the cold water supply line. The system 
shall comply with the expansion tank requirements as described in the California Plumbing Code 
Section 608.3. 

6. Service water heaters in state buildings. Any newly constructed building constructed by the State shall 
derive its service water heating from a system ¢.at provides at least 60 percent of the energy needed for 
service water heating from site solar energy or recovered energy. · 

EXCEPTION to Section 110.3(c)6: Buildings for which the state architect determines that service water 
heating from site solar energy or recovered ~nergy is economically or physically infeasible. 

7. Isolation valves. Instantaneous water heaters with an input rating greater than 6.8 kBTU/br (2 kW) shall 
have isolation valves on both the cold water supply and the hot water pipe leaVing the water heater. and 
hose bibbs or other fittings on each valve for flushing the water heater when the valves are closed. 
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SECTION 110.4- MANDATORY REQUIREMENTS FOR POOL.AND SPA 
SYSTEMS AND EQUIPMENT 
(a) Certification by Manufacturers. Any pool or spa heating system or equipment may be installed only if the. 

manufacturer has certified that the system or equipment has all of the following: 

1. Efficiency. A thermal efficiency that com.plies with the Appliance Efficiency Regulations; and 

2. On-off switch. A readily accessible on-off switch, mounted on the outside of the heater that allows shutting 
off the heater without adjusting the thermostat setting; and 

3. Instructions. A permanent, easily readable, and weatherproof plate or card that gives instruction for the 
energy efficient operation of the pool or spa heater and for the proper care of pool or spa water when a 
cover is used; and · 

4. Electric resistance heating. No electric resistance heating; and 

EXCEPTION 1toSectfon110.4(a)4: Listed package units with fully insulated enclosures, and with tight­
fitting covers that are insulated to at least R-6. 

EXCEPTION 2 to Section 110.4(a)4: Pools or spas deriving at least 60 percent of the annual heating 
energy from site solar energy or recovered energy. · 

(b) Installation. Any pool or spa system or equipment shall be installed with all of the following: 

1. Piping. At least 36 inches of pipe shall be installed between the filter and the heater or dedicated suction and 
return lines, or built-in or built-up connections shall be installed to allow for the future. addition of solar 
heating equipment; and 

2. Covers. A cover for outdoor pools or outdoor spas that have a heat pump or gas heater. 

3. Directional inlets and time switches for pools. If the system or equipment is for a pool: 

i. The pool shall have directional inlets that adequately mix the pool water; and 

ii. A time switch or similar control mechanism shall be installed as part of a pool water c:irculation control 
system that will allow all pumps to be set or programmed to run only during the off-peak electric 
demand period and for the minimum time necessary to maintain the water in the condition required by · 
applicable public health standards. 
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SECTION 110.5 - NATURAL GAS CENTRAL FURNACES, COOKING 
EQUIPMENT, AND POOL AND SPA HEATERS: PILOT LIGHTS 
PROHIBITED 
Any natural gas system or equipment listed below may be installed only if it does not have a continuously burning 
pilot light:· ' ') 

(a) Fan-type central furnaces. 

(b) Household cooking appliances. 

EXCEPTION to Section 110.5(b): Household cooking appliances without an electrical supply voltage 
connection and in which each pilot consumes less than 150 Btu/hr. 

(c) Pool heaters. 

)d) Spa heaters. 

SECTION I I 0.5 - NATURAL GAS CENTRAL FURNACES, COOKING EQUIPMENT, AND POOL AND SPA 
HEATERS: PILOT LIGHTS PROHIBITED 
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SECTION 110.6 - MANDATORY REQUIRE:MENTS FOR 
FENESTRATION PRODUCTS AND EXTERIOR DOORS 
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(a) Certification of Fenestration Products and Exterior Doors other than Field-fabricated. Any fenestration 
prodµct and exterior door, other than field-fabricated fenestration products and field-fabricated exterior doors, 
may be installed only if the manufacturer has certified to the Commission, or if an independent certifying 
organization approved by the Commission has certified that the product complies with all of the applicable 
requirements of this subsection. 

1. Air leakage. Manufactured fenestration products and exterior doors shall have air infiltration rates not 
exceeding 0.3 cfm/ft2 of window area, 0.3 cfin/ft2 of door area for residential doors, 0.3 c:fin/ft2 of door area 
for nonresidential single doors (swinging and sliding), and 1.0 cfm/ft2 for nonresidential double doors 
(swinging), when tested according to NFRC-400 or ASTM E283 at a pressure differential of75 pascals (or 
1.57 pounds/:ft2), incorporated herein by reference. 

NOTES TO SECTION 110.6(a)1: 

1. Pet doors must meet 0.3 cfm/ft2 when tested according to ASTM E283 at 75 pascals Cor 1.57 
pounds/ft2). . 

2. AAMA/WDMA/CSA 10 l/I.S.2/ A440-2011 specification is equivalent to ASTM E283 at a 
pressure differential of75 pascals (or 1.57 pounds/ft2

) satisfies the air leakage certification 
requirements of this section. 

EXCEPTION to Section 110.6(a)1: Field-fabricated fenestration and field-fabricated exterior doors. 

2. U-factor. The fenestration product's U-factor shall be rated in accordance with NFRC 100, or use the 
applicable default U-factor set forth in TABLE 110.6-A. 

EXCEPTION 1 to Section 110.6(a)2: If the fenestration product is a vertieal skylight or is a vertical site­
built fenestration product in a building covered by the nonresidential standards with less than 1,000 square 
feet of site-built fenestration, the default U-factor may be calculated as set forth in Reference Nonresidential 
Appendix NA6. 

EXCEPTION 2 to Section 110.6(a)2: If the fenestration product iS an alteration consisting of any area 
replacement of glass in a skylight product or in a vertical site-built fenestration product, in a building 
covered by the nonresidential standards, the default U-factor may be calculated as set forth in Reference 
Nonresidential Appendix NA6. 

3. Solar Heat Gain Coefficient (SHGC). The fenestration product's SHGC shall be rated in accordance with 
NFRC 200, or use the applicable default SHGC set forth in TABLE 110.6-B. 

EXCEPTION 1 to Section 110.6(a)3: If the fenestration product is a skylight or is-a vertical site-built 
fenestration product m a building covered by the nonresidential standards with less than 1,000 square feet of 
site-built fenestration, the default SHGC may be calculated as set forth in Reference Nonresidential 
Appendix NA6. 

EXCEPTION 2 to Section 110.6(a)3: If the fenestration product iS an alteration consisting of any area 
replacement of glass in a skylight product or in a vertical site-built fenestration product, in a building 
covered by the nonresidential standards, the default SHGC may be calculated as set forth in Reference 
Nonresidential Appendix NA6. · 

4. Visible Transmittance (VT). The fenestration product's VT shall be rated in accordanc.e with NFRC 200 
or ASTM E972, for tubular skylights VT shall be rated using NFRC 203. 

EXCEPTION 1 to Section 110.6(a)4: If the fenestration product is a skylight or is-a vertical site-built 
~enestration product in a building covered by the nonresidential standar<;ls with less than 1,000 square feet of 

SECTION 110. 6 - MANDATORY REQUIRE/J.1ENTS FOR FENESTRATION PRODUCTS AND EXI'ERIOR DOORS 
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site-built fenestration, the default VT may be calculated as set for.th in Reference Nonresidential Appendix 
NA6. 

EXCEPTION 2 to Section 110.6(a)4: If the fenestration product is an alteration consisting of any area; 
replacement of glass in a skylight product or in a vertical site-built fenestration product. in a building 
covered by the nonresidential standards, the default VT ntay be calculated as set forth in Reference 
Nonresidential Appendix NA6. 

5. Labeling. Fenestration products shall: 

A. Have a temporary label for manufactured fenestration products or a label certificate when the 
Component Modeling Approach (CMA) is used and for site-built fenestration meeting the requirements 
of Section 10-111 (a) 1. The temporary label listffig the eertified U faetor, SHGC and VT, shall not be 
removed before inspection by the enforcement agency..- The temporary label shall eertify that the air 
leakage reqairemen.ts of Seetioa l lQ .6(a) 1 are met for eaeh prod1:l:et liae; and 

B. Have a permanent label or a label certificate when the Component Modeling Approach (CMA) is used 
and for site-built fenestration meeting the requirements of Section 10-11 l(a)2 if the product is rated 
using NFRC procedures. 

6. Fenestration Acceptance Requirements. Before an occupancy permit is granted, site-built fenestration 
· .-1: products in other than low-rise residential buildings shall be certified as meeting the Acceptance 

Requirements for Code Compliance, as specified in the Reference Nonresidential Appendix NA7 to ensure 
that site-built fenestration meet Standards requirements, including a matching label certificate for product(s) 
installed and be readily accessible at the project location. A Certificate of Acceptance certifying that the 
fenestration product meets the acceptance requirements shall be completed, signed and submitted to the 
enforcement agency. 

EXCEPTION to Section 110.6(a): Fenestration products removed and reinstalled as part of a building 
alteration or addition. 

(b) Installation of Field-fabricated Fenestration and Exterior Doors. Field-fabricated fenestration and field­
fabricated exterior doors may be installed only if the compliance documentation has demonstrated compliance 
for the installation using U-factors from TABLE 110.6-A and SHGC values from TABLE 110.6-B. Field­
fabricated fenestration and field-fabricated exterior doors shall be caulked between the.fenestration products or 
exterior door and the building, and shall be weatherstripped. 

EXCEPTION to Section 110.6(b): Unframed glass doors and fire doors need not be weather stripped or 
caulked. 

SECTION 110.6 - MANDATORY REQUIREMENTS FOR FENESTRATION PRODUCTS AND EXTERIOR DOORS 
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TABLE I JO 6-A DEFAULT FENESTRATION PRODUCT U-FACTORS 
FRAME PRODUCT TYPE SINGLEPANE 3

'
4 DOUBLE PANE t. 3

•
4 GLASS BLOCK :1,3 

U-FACTOR U-FACTOR U-FACTOR 

Operable 1.28 0.79 Q.87 

Fixed 1.19 0.71 0.72 

Greenhouse/garden 
2.26 1.40 N.A. 

Metal 
window 

Doors 1.25 0.77 N.A. 

Skylfo:ht 1.98 130 N.A. 

Operable N.A. 0.66 N.A. 

Fixed N.A. 0.55 N.A. 

Metal, Thermal Greenhouse/garden N.A. 1.12 N.A. 

Break window 

Doors N.A. 0.59 N.A. 

Skvlicll.t N.A. 1.11 N.A. 

Operable 0.99 0.58 0.60 

Fixed 1.04 0.55 0.57 

Doors 0.99 0.53 N.A. 
Nonmetal 

Greenhouse/garden 1.94 1.06 N.A. 

windows 

Skvlicll.t 1.47 0.84 N.A. 

1. For all dual-glazed fenes1;ration products, adjust the listed U-factors as follows: 

a Add 0.05 for products with dividers between panes if spacer is less than 7 /16 inch wide. 

b. Add 0.05 to any product with true divided lite .C dividers through the panes). 

2. Translucent or transparent panels shall use glass block values when not rated by NFRC 100. 

3. Visible Transmittance (VT) shall be calculated by using Reference Nonresidential Appendix NA6. 

4. Windows w~th window film anolied that is not rated by NFRC 100 shall use the default values from this table. 

SECTION 110.6-MANDATORY REQUIREMENTS FOR FENESTRATION PRODUCTS AND EXI'ERIOR DOORS 
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TABLE 110. 6-B DEFAULT SOLAR HEAT GAIN COEFFICIENT (SHGC) 
FENESTRATION PRODUCT SHGC 

FRAME TYPE PRODUCT GLAZING Single Pane2
•
3 Double Pane2.3 Glass Block1

•
2 

-- SHGC SHGC SHGC 

Operable Clear 0.80 0.70 0.70 

Fixed Clear 0.83 0.73 0.73 

Metal 0.67 0.59 N.A. Operable Tinted 

Fixed Tinted 
0.68 O.{;O N.A. 

Operable Clear N.A. 0.63 N.A. 

Fix~d Clear N.A. 0.69 N.A. 
Metal, Thermal 

__ Break Operable Tfuted N.A. 0.53 N.A. 

Fixed Tinted N.A. 0.57 N.A. 

Operable . Clear 0.74 0.65 0.70 

Fixed Clear 0.76 0.67 0.67 

Nonmetal 0.60 0.53 N.A. Operable Tinted 

Fixed Tinted 0.63 0.55 N.A. 

1 Translucent or transparent panels shall use glass block values when not rated by NFRC 200. 

2. Visible Transmittance (VT) shall be calculated by using Reference Nonresidential Appendix NA6. 

3. Windows with window film applied that is not rated by NFRC 200 shall use the default values from this table 

SECTION 110.7 - MANDATORY REQUIREMENTS TO LIMIT AIR 
LEAKAGE 
,All joints, penetrations and other openings in the building envelope that are potential sources of air leakage shall be 
caulked, gasketed, weather stripped, or otherwise sealed to limit infiltration and exfiltration. 

SECTION 110. 7 - MANDATORY REQUIREMENTS TO LTMIT AIR LEAKAGE 

4997 



2016 Building Energy Efficif · · ' Standards Page 111 
~~~~~~~~~~~~~~ 

SECTION 110.8 - MANDATORY REQUJREMENTS FOR INSULATION, 
ROOFING PRODUCTS AND RADIANT BARRIERS 
(a) Insulation Certification by Manufacturers. Any insulation shall be certified by Department of Consumer 

Affairs, Bureau of Home Furnishing and Thermal Insulation that the insulation conductive thermal performance 
is approved pursuant to the California Code of Regulations, Title 24, Part 12, Chapters 12-13, Article 3, 
"Standards for Insulating Material." 

(b) Installation of Urea Formaldehyde Foam Insulation. Urea formaldehyde foam insulation may be applied or 
installed only if: 

1. It is installed in exterior side walls; and 

2. A four-mil-thick plastic polyethylene vapor retarder or equivalent plastic sheathing vapor retarder is 
installed between the urea form.aldehyde foam insulation and the interior space in all applications. 

( c) Flame Spread Rating of Insulation. All insulating material shall be installed in compliance with the flame . 
spread rating and smoke density requirements of the CBC. 

(d) Install!}tion of Insulation in Existing Buildings. Insulation installed in an existing attic, or on ari existing duct 
or water heater, shall comply with the applicable requirements of Subsections 1, 2, and 3 below. !fa contractor 
installs the insulation, the contractor shall certify to the customer, in writing, that the insulation meets the 
applicable requirements of Subsections I, 2, and 3 below. 

1. Attics. If insulation is installed in the existing attic of a low-rise residential building, the R-value of the total 
amount of insulation (after addition of insulation to the amount, if any, already in the attic) shall meet the 
requirements of Section 150.0(a). 

EXCEPTION to Section 110.S(d)l: Where the accessible space in the attic is not large enough to 
accommodate the required R-value, the entire accessible space shall be filled with insulation provided such 
installation doe~ not violate Section 1203 .2 of Title 24, Part 2. 

2. Water heater~. If external insulation is installed on an existing unfired water storage tank or on an existing 
back-up tank for a solar water-heating system., it shall haveanR-value of at lea8tR-12, or the heat loss of 
the tank surface based on an 80°F water-air temperature difference shall be less than 6.5 Btu per hour per 
square foot. 

~- Ducts. If insulation is installed on an existing space-conditioning duct, it shall comply with Section · 
@&604.0 of the CMC. 

( e) RESERVED Insulation Plaeement on Root'Ceili.Bgs. Jns.ulatiaE: iRstaUed ta limit heat lass and gaffi: thraagh 
the tap afeoaditiooed Sj)aees sl:la1l eamply with the fellawiRg: · 

1. Insulation shall be iRstalled iR direet eaE:taet with a eantiRual:l:S reef er eeilffig whleh is sealed to limit iBfiltration 
tmd eKfiltratian as Sj)eeifi:ed in: Seetioo 110.7, iRell:ldin:g but Rat limited ta plaeiRg iRsalatiaE: either above or 
below the roafdeek er an tap afa 6ryr.vall eeiliBg; and 

2. 'WheE: in:sulatien is ilistalled at the reef in: oomesideE:tial buildiRgs, fixed 'leE:ts er apeE:iE:gs ta tee outdoors er ta 
UD:eoRditianed spaees shall oot be iRstalled tmd the Sj)aee betweeE: the eeiling and the roof is either clireetly er 
iRdireetly eanditioned space and shall net be eaE:sidered an attie fur the purposes of eamplyiRg with CBC attie 
'leE:tilatiaE: reql:lirements; a;a.-0: 

3. Insulation shall Rat be plaeed an tap of a suspeE:ded eeiling with rernovable eeiliBg ptmels to meet the 
Roa:6'CeiliBg reql:lirem6flt of Seetia:as 120.7, 1403 and i 41.0; aw 

EXCEPTION to Seetion 110.8(e)3: 'WheE: there are eaE:ditianed spaees with a eambin:ed floor area RB greater~ 
2,000 square feet ih ·an otherwise ooeooditioRed buil.diRg, and 1...-,rhen the average height of the spa-0e between the 
eeiling and the reef av=et these spaees is greater 'than 12 feet, iRsulatiaB: plaeed iR direet eootaet with a suspeRded 
eeiling with removable eeili:E:g panels shall be aE: aeeeptable method afredueiRg heat lass from a eanditianed 
Sf'aGe and: shall be aeeaunted fer in: heat lass eakalatians. 

SECTION 110.8 - MANDATORY REQUIREMENTS FOR INSULATION, ROOFING PRODUCTS AND RADIANT 
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4. Insulation shall be iB:stalled below the roofing membrane or layer.u$ed to seal the roof from water penetration 
unless the iilsulation has a mrudm:am water absorption. oHl.3 pereeat by v-olmae when. tested aeeording to ASTI.4 
Standa:rd C272. 

N-OTE: Vents, that do oot peaetrate the roof desk, that are designed for wffid resistaBee for roofmembnmes are not 
vli:thla the seope of Seetioa 110.8(e)2. · 

(t) RESERVEDinsU:latiea for Demising Walls ill Nearesidential Buildings. The opa<Iae portioas of framed 
demisieg walls ie aom:esideatial ba.ildffigs shall be iilsulated with an iestalled R va!:ae ofno less than R 13 
between framieg members. 

(g) Insulation Requirements for Heated Slab Floors. Heated slab floors shall be insulated according to the 
requirements in Table 110.8-A. 

1. Insulation materials in ground contact must: 

A. Comply with the certification requirements of Section 110.8( a); and 

B. Have a water absorption rate for the insulation material alone without facings that are no greater than 
0.3 percent when tested in accordance with Test Method A- 24 Hour-Immersion of ASTM C272. 

···· ,.. C. Water vapor permeance no greater than 2.0 perm/inch when tested in accordance with ASTM E96. 

2. Insulation installation must: 

A. Be covered with a solid guard that protects against damage from ultraviolet radiation, moisture, 
landscaping operation, equipment maintenance, and wind; and· 

. -
B. Include a rigid plate, which penetrates the slab and blocks the insulation from acting as a conduit for 

insects from the ground to the structure above the foundation. 

TABLE 110.8-A SLAB INSULATION REQUIREMENTS FOR HEATED SLAB FLOOR 
Insulation Location Insulation Installation Requirements Climate Insulation 

Orientation Zone R-Value 

From the level of the top of the slab, down 16 
1-15 5 

inches or to the frost line, whichever is greater. 
Outside edge of heated Insulation may stop at the top of the footing where 
slab, either in,side or Vertical this is less than the required depth. For below 
outside the foundation gr&.de slabs, vertical insulation shall be extended wall 

from the top of the foundation wall to the bottom 16 10 

of the foundation (or the top of the footing) or to 
the frost line, whichever is greater. 

Vertical insulation from top of slab at inside edge 
of outside wall down to the top of the horizontal 

1-15 5 

Between heated slab and Vertical and insulation. Horizontal insulation from the outside 
outside foundation wall Horizonial. edge of the vertical insulation extending 4 feet IO vertical 

16 and? 
toward the center of the slab in a direction normal horizontal 
to the outside of the building in plan view. 

(h) Wet Insulation Systems. When insulation is installed on roofs above the roofing membrane or layer used to 
seal the roof from water penetration, the effective R-value of the insulation shall be as specified in Reference 
Joint Appendix JA4. 

(i) Roofing Products Solar Reflectance and Thermal Emittance. 

1. In order to meet the requirements of Sections 140.1, 140.2, 140.3(a)l, 141.0(b)2B, 150.l(c)ll, 150.2(b)1H 
or 150.2(b)2, a roofing product's thermal emittance and an aged solar reflectance shall be certified and 
labeled according to the requirements of Section 10-113. 

SECTION 110.8 - MANDATORY REQUIREMENTS FOR INSULATION, ROOFING PRODUCTS AND RADIANT 
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EXCEPTION 1 to Section 110.8(i)l: Roofing products that are not certified according to Section 10-113 
shall assume the following default aged solar reflectance/thermal emittance values: 

A. For asphalt shingles: 0.08/0.75 . 

B. For all other roofing products: 0.10/0.75 

2. If CRRC testing for an aged solar reflectance is not available for any roofing products, the aged value shall 
be derived from the CRRC initial value using the equation paget=[0.2+P[Piniuai-0.2], where Pinitial =the irµ.tial 
solar reflectance and soiling resistance p iS listed by pro.duct type in TABLE 110.8-B. 

TABLE 110.8-B VALVES OF SOILING RESISTANCE /3 BY PRODUCT TYPE 
Product Type CRRC Product Category p 

Field-Applied Coating Field-Applied Coating 0.65 

Other 
Not A Field-Applied Coating 

0.70 

3. Solar Reflectance Index (SRI), calculated as specified by ASTM E 1980-01, may be used as an alternative 
to thermal emittance and an aged solar reflectance when complying with the requirements of Sections 
140.1, 140.2, 140.3(a)l, 141.0(b)2B, 150.l(c)ll, 150.2(b)1H,or 150.2(b)2. SRI calculations shall be based 
on moderate wind velocity of 2-6 meters per second. The SRI shall be calculated based on the aged 
reflectance value of the roofing products. 

4. Liquid applied roof coatings applied to low-sloped roofs in the field as the top surface of a roof covering 
shall: 

A. Be applied across the entire roof surface to meet the dry mil thickness or coverage recommended by the 
coating manufacturer, taking into consideration the substrate mi which the coating is applied, and 

B. Meet the minimum performance requirements listed in TABLE 110.8-C or the minimum performance 
requirements of ASTM C836, D3468, ~ or D6694, whichever are appropriate to the coating 
material. 

EXCEPTION 1 to Section 110.8(i)4B: Aluminum-pigmented asphalt roof coatings .shall meet the 
requirements of ASTM D2824 or ASTM D6848 and be installed as specified by AS1M D3805. 

EXCEPTION 2 to Section 110.8(i)4B: Cement-based roof coatings shall contain a minimum of20 
percent cement and shall meet the requirements of ASTM C1583, AS1M D822, and ASTM D5870. 

SECTION I 10.8-MANDATORY REQUIREMENTS FOR INSULATION, ROOFING fRODUCTS AND RADIANT 
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TABLE 110.8-C MINIMUM PERFORMANCE REQUIREMENTS FOR LIQUID APPLIED ROOF COATINGS 
Physical Property ASTM Test Procedure Requireinent 

Initial percent elongation (break) D2370 Minimum 200% (a). 73 ° F (23 ° C) 

Initial percent elongation (break) D2370 Minimum 60%@_0° F (-18° C) 

OR 

Initial Flexibility D522, TestB Minimum pass 1" mandrel_@ 0° F 
(-18° C) 

Initial teruiile strength (maximum stress) D2370 Minimum 100 psi (1.38 Mpa)@ 
73° F (23° C) 

Initial tensile strength (maximum stress) D2370 Minimum 200 psi (2. 76 Mpa)@..0° 

OR 
F (-18° C) 

:-:Initial Flexibility D522, TestB 
Minimum pass I" mandrel@..0° F 
(-Igo C) 

Final percent elongation (break) after D2370 Minimum 100%@..73° F (23° C) accelerated weathering I 000 h 

Final percent elongation (break) after D2370 Minimum 40%@_0° F (-18° C) 
accelerated weathering 1000 h 

OR D522, TestB .Minimum pass l" mandrel_@ 0° F 
Flexibility after accelerated weathering 1 OOOh (-18° C) 

Permeance D 1653 Maximum 50 perms 

Accelerated weathering 1000 h D4798 No cracking or checking1 

I 

1. Any cracking or checking visible to the eye fails the test procedure. 

j) Radiant Barrier. A radiant barrier shall have an emittance of 0.05 or less, tested in accordance with ASTM 
Cl371 or ASTM E408, and shall be certified to the Department of Consumer Affairs as required by Title 24, Part12, 
Chapter 12-13, Standards for Insulating Material. 

SECTION 110.8 - MANDATORY REQUIREMENTS FOR INSULATION, ROOFING PRO DUCTS AND RADIANT 
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SECTION 110.9 - MANDATORY REQUIRE1\1ENTS FOR LIGHTING 
CONTROL DEVICES AND SYSTEMS, BALLASTS, AND LUMINAIRES 

(a) All lighting control devices and systems, ballasts, and lum.inaires subject to the requirements of Section 110.9 
shall meet the following requirements: 

1. Shall be installed only ifthe lighting control device or system, ballast, or luminaire complies with all of the 
applicable requirements of Section 110.9. 

2. Lighting controls may be individual devices (Self Contained Lighting Control) or systems (Lighting Control 
Systems) consisting of two or more components. 

3. Self Contained Lighting Controls, as defined in Section I 00.1, shall be certified by the Manufacturer as 
required by the Title 20 Appliance Efficiency Regulations. 

4. Lighting Control Systems, as defined in Section 100.1, shall be a fully functional lighting control system· 
complying with the applicable requirements in Section l 10.9(b), and shall meet the Lighting Control 
Installation requirements in Section 130.4. 

5. If indicator lights are integral to a lighting control system, they shall consume no more than one watt of 
power per indicator light 

(b) All Installed Lighting Control Systems listed in Section 110.9(b) shall comply with the requirements listed 
below; ~d all components of the system considered together as installed shall meet all applicable requirements 
for the application for which they are installed as required in Sections 130.0 through 130.5, Sections 140.6 
through 140.8, Section 141.0, and Section 150.0(k). 

1. Time-Switch Lighting Controls 

A. Automatic Time-Switch Controls shall meet all requirements for Automatic Time Switch Control 
devices in the Title 20 Appliance Efficiency Regulations. 

B. Astronomical Time-Switch Controls shall meet all requirements for Astronomical Time-Switch 
Control devices in the Title20 Appliance Efficiency Regulations. 

C. Multi-Level Astronomical Time-Switch Controls, in addition to meeting all of the requirements for 
Astronomical Time-Switch Controls, shall include at least 2 separately programmable steps per zone. 

D. Outdoor Otttllaor Astronomical Time-Switch Controls, in addition to meeting all of the 
requirements for Astronomical Tille-Switch Controls, shall have setback functions that allow the 
lighting on each controlled channel to be switched or dimmed to lower levels. The set back functions 

. shall be capable of being programmed by the user for at least one specific time of day. 

2. Daylighting Controls 

A. Automatic Daylight Controls shall meet all requirements for Automatic Daylight Control devices in 
the Title 20 Appliance Efficiency Regulations. 

r 

B. Photo Controls shall meet all requirements for Photo Control devices in the Title 20 Appliance 
Efficiency Regulations. · 

3. Dimmers shall meet all requirements for Dimmer Control devices in the Title 20 Appliance Efficiency 
Regulations. 

4. Occupant Sensing Controls: Occupant, Motion, and Vacancy Sensor Controls shall meet the following 
requirements: · 

A. Occupant Sensors shall meet all applicable requirements for Occupant Sensor Control devices in the 
Title '20 Appliance Efficiency Regulations. 

SECTION 110.9-MANDATORY REQUIREMENTS FOR LIGHTING CONTROL DEVICES AND SYSTEMS, 
BALLASTS, AND LUMINAJRES 
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B. Motion Sensors shall meet all applicable requirements for Motion Sensor Controls devices in the Title 
20 Appliance Efficiency Regulations. 

C. Vacancy Sensors shall meet all applicable requirements for Vacancy Sensor Controls devices in the 
Title 20 Appliance_ Efficiency Regulations. 

D. Partial-ON Sensors shall meet all applicable requirements for partial on sensing devices in the Title 20 
Appliance Efficiency Regulations. 

E. · Partial-OFF Sensors shall meet all applicable requirements for partial off sensing devices in the Title 
20 Appliance Efficiency Regulations. 

F. All Occupant Sensing Control types shall be programmed to tum OFF all or part of the lighting no 
longer than 20 minutes after the space is vacated of occupants. except as specified by tke &InJlisool8 
88llft'8IB Feemifemeft~ efSection 130.l(c)8. 

EXCEPTION to Section 110.9(b )4: Occupant Sensing Control systems may consist of a combination of 
single or multi-level Occupant, Motion, or Vacancy Sensor Controls, provided that components installed to 
comply with manual-on requirements shall not be capable of conversion by the user from manual-on to 
automatic-on functionality. 

5. Part-Night Outdoor Lighting Controls, as defined in Section 100.1, shall meet all of the following 
requirements: 

A. Have sunrise and sunset prediction accuracy within+/- 15 minutes and timekeeping accuracy within 
five minutes per year; and 

B. Have the ability to setback or tum off lighting at night as required in Section 130.2( c ), by means of a 
programmable timeclock or motion sensing device; and · 

C. When controlled with a timeclock, shall be capable of being programmed to allow the setback or 
turning off of the lighting to occur from any time at night until any time in the morning, as determined 
by the user. 

( c) Track Lighting Integral Current Limiter. An integral current limiter for line-voltage track lighting shall be 
recognized for compliance with Part 6 only if it meets all of the following requirements: 

1. Shall be certified to the Energy Commission as meeting all of the applicable requirements in Section 
110.9(c); and 

2. Shall comply with the Lighting Control Installation requirements in accordance with Section 130.4; and 

3. Shall be manufactured so thatthe current limiter housing is used exclusively on the same manufacturer's 
track for which it is designed; and 

4. Shall be designed so that the current limiter housing is. permanently attached to the track so that the system 
will be irreparably damaged if the current limiter housing were to be removed after installation into the 
track. Methods of attachment may include but ari;: not liinited to one-way barbs, rivets, and one-way screws; 
and 

5. Shall employ tamper resistant fasteners for the cover to the wiring compartment; and 

6. Shall have the identical volt-ampere (VA) rating of the current limiter, as installed and rated for compliance 
with Part 6 clearly marked as follows·; and: 

A. So that it is visible for the l:mildieg effieials'enforcement agency's field inspection without opening 
coverplates, fixtures, or panels; and 

B. Permanently marked on the circuit breaker; and 

C. On a factory-printed label that is permanently affixed to a non-removable base-plate inside the wiring 
compartment. · 

7. Shall have a conspicuous factory installed label permanently affixed to the inside of the wiring compartment 
warning against removing, tampering with, rewiring, or bypassing the device; and 

SECTION 110.9 -MANDATORY REQUIREMENTS FOR LIGHTING CONTROL DEVICES AND SYSTEMS, 
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8. Each· electrical panel from which track lighting integral current limiters are energized shhll have a factory 
printed label permanently affixed and prominently located, stating the following: "NOTICE: Current . 
limiting devices installed in track lighting integral current li.mjters connected to this panel shall only be 
replaced with the same or lower amperage. Adding track or replacement of existing current limiters with 
higher continuous ampere rating will void the track lighting integral current limiter certification; and will 
require re-submittal of compliance documentation to the enforcement agency responsible for compliance 
with the ·california Title 24, Part 6 Building Energy Efficiency Standards." 

. . 
(d) Track Lighting Supplementary Overcurrent Protection Panel A Track Lighting Supplementary 

Overcurrent Protection Panel shall be used only for line-voltage track lighting ~d shall be recognized for 
compliance with Part 6 only if it meets all of the following requirements: 

I . 

1. Shall comply with the Lighting Control Installation requirements in accordance with Section 130.4; and 

2. Shall be listed as defined in Section 100.l; and 

3. Shall be used only for line voltage track lighting. No other lighting or building power shall be used in a 
Supplementary Overcurrent Protection Panel used to determine input wattage for track lighting; and 

4. Be permanently installed in an electrical equipment room, or permanently installed adjacent to the lighting 
panel board providing supplementary overcurrent protection for the track lighting circuits served by the 
suppl~mentary over current protection pane; and · 

5. Shall have a permanently installed label that is prominently located stating the following: "NOTICE: This 
Panel for Track Lighting Energy Code Compliance Only, The overcurrent protection devices in this panel 
shall only.be replaced with.the same or lower amperage. No other overcurrent protective device shall be 
added to this panel. Adding to, or replacement cif existing overpurrent protective device(s) with higher 
continuous ampere rating, will void the panel listing and require re-submittal of compliance documentation 
to the enforcement agency responsible for compliance with the California Title 24, Part 6 Building Energy 
Efficiency Standards." 

( e) Residential JA8 High Efficacy Light Emitting Diode (LED) LightingSources. To qualify as JA8 high 
efficacy light source for compliance with the residential lighting Standards in S~ction 150.0(k), a residential 
LED lummake or LED light enginelight source shall be certified to the Energy Commission according to 
Reference Joint Appendix JA-8. LED lighting not eertified to the .Energy C~:mmission shall be elassified as low 
effieaey for eomplianee with Seetion 150.0(k). Nonr~sidential LED lightinglight sources is-are not required to be 
certified to the Energy Commission. · 

(f) Ballasts for Residential Reces~ed Luminaires. To qualify as high efficacy for compliance with Section 
150.0(k), any compact fluorescent lamp ballast in a residential recessed luminaire shall meet all of the following 
conditions: 

1.. Be rated by the ballast manufacturer to have a minimum rated life of 30,000 hours when operatedat or 
below a specified maximum case temperature. This maximum ballast case temperature specified by the 
ballast ma]].ufacturer shall not be exceeded when tested in accordance to UL 1598 Section 19.15; and 

2. Have a ballast factor of not less than 0.90 for non-dimming ballasts and a ballast factor of not less than 0.85 
for dimming ballasts. 

SECTION 110.9 - MANDATORY REQUIREMENTS FOR LIGHTING CONTROL DEVICES AND SYSTEMS, 
BALLASTS, AND LUMINA.IRES 
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SECTION 110.10 - MANDATOE.Y REQUIRElVIENTS FOR SOLAR READY 
BUILDINGS 
(a) Covered Occupancies. 

1. Single Family Residences. Single family residences located in subdivisions with ten or more single family 
residences and where. the application for a tentative subdivision map for the residences has been deemed· 
complete; by the enforcement agency, on or after Ja:s:aary 1, 2Q14, shall comply with the requirements of 
Section 110.lO(b) through 110.lO(e). 

2. Low-rise Multi-family Buildings. Low-rise multi-family buildings shall comply with the requirements of 
Section 110.lO(b) through 110.lO(d). 

3. Hotel/Motel Occupancies and IDgh-rise Multi-family Buildings. Hotel/motel occupancies and high-rise 
multi-family buildings with ten habitable stories or fewer shall comply with the requirements of Section 
110.lO(b) through llOJO(d) . 

. ~:r 4. All Other Nonresidential Buildings. All other nonresidential buildings with three habitable stories or· 
fewer shall comply with the requirements of Section 110.lO(b) through 110.lO(d). 

; · (b) Solar Zeme. 

1. Minimum Area. The solar zone shall have a minimum totii.I area as described below. The solar zone shall 
comply with access, pathway, smoke ventilation, and spacing requirements as specified in Title 24, Part 9 or 
other Parts of Title 24 or in any requirements adopted by a local jurisdiction. The solar zone total area shall 
be comprised of areas that have no dimension less than five feet and are no less than 80 square feet each for 
buildings with roof areas less than or equal to 10,000 square feet or no less than 160 square feet each for 
buildings with roof areas greaterthan 10,000 square feet 

·A. Single Family Residences. The solar zone shall be located on the roof or overhang of the building and 
have a total area no less than 250 square feet. 

. . 
EXCEPTION 1 to Section 110.lO(b)lA: Single family residences with a permanently installed solar 
electric system having a nameplate DC power rating, measured under Standard Test Conditions, of no 
less than I 000 watts. 

EXCEPTION 2 to Section 110.lO(b)lA: Single family residences with a permanently installed 
domestic solar' water-heating system meeting the installation criteria specified in the Reference 
Residential Appendix RA4 and with a mininmm solar savings fraction of 0.50.· 

EXCEPTION 3 to Section 110.lO(b)lA: Single family residences with three habitable stories or more 
and with a total floor area less than or equal to 2000 square feet and having a solar zone total ·area no 
less than 150 square feet. · 

EXCEPTION 4 to Section 110.lO(b )lA: Single family residences located in Climate zones 8-14 and 
the Wildland-Urban Interface Fire Area as defined in Title 24, Part 2 and having a whole house fan and 
having a solar zone total area no less than 150 square feet. 

EXCEPTION 5 to Section 110.lO(b)lA: Buildings with a designated solar zone area that is no less 
than 50 percent of the potential solar zone area: The potential solar zone area is the total area of any 
low-sloped roofs where the annual solar access is 70 percent or greater and any steep-sloped roofs . 
oriented between 110 degrees and 270 degrees of true north where the annual solar access is 70 percent 
or greater. Solar access is the ratio of solar insolation including shade to the solar insolation without 
shade. Shading from obstructions located on the roof or any other part of the building shall not be 
included in the determination of annual solar access. 

EXCEPTION 6 to Section 110.lO(b)lA: Single family residences having a solar zone total area no 
less than 150 square feet and where all thermostats comply with Reference Joint Appendix JA5 and are 
capable ofi"eceiving and responding to Demand Response Signals prior to granting of an occupancy 
permit by the enforcing agency. 

EXCEPTION 7 to Section 110.lO(b)lA: Single family residences meeting the following conditions: 

SECTION 110.10 - MANDATORY REQUIREMFJVTS FOR SOLAR READY BUILDINGS 
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A. All thermostats comply with Reference Joint Appendix JA5 and are capable ofreceiving and 
responding to Demand Response Signals prior to granting of an occupancy permit by the enforcing 
agency. 

B. Comply with one of the following measures:All appli@ael@ 1'81J:W€!mems ef Seetisn l§Q.Q(k), 
e~rn(lfl~ as l'BliJ.mred eelew: 

i. Install a dishwasher that meets or exceeds the ENERGY ST AR Program requirements with 
either a refrigerator that meets or exceeds the ENERGY STAR Program requirements or a 
whole house fan driven by an electronically commutated motor: or 

ii. Install a home automation system capable of. at a minimum. controlling the appliances and 
lighting of the dwelling and responding to demand response signals: or 

iii. install alternative plumbing pipillg to permit the discharge from the clothes washer and all 
showers and bathtubs to be used for an irrigation svstem in compliance with the Calitornia 
Plumbing Code and any annlicable local ordinanceg..; or 

4-=Install a rainwater catchment svstem designed to comply with the California Plumbing Code 
and any annlicable local ordinances. and that uses rainwater flowing from at least 65 percent 
of the available roofarea .. All permmuJntly instalteel: inel:eel' lighting is high eftieaey as el:efined 
in L'\BLs HG.G. A: Bf lSQ.Q B and is installed in 18.tooens, l:lathl:'eems, ufillity l'©ems, and 
garnges at a mifilmlim. 

ii. AJl p.irmanemly instalhel: lighting in l:lathl:'eems is eentl'elleel: l:ly a va@a»ey seMel'. 

iii. EXCEPTIQN to EXCEPTIQN 'fa.Rii: One High eftieaey luminaife as define€! in TABLE 
lSQ.Q A el' lSQ.Q B with tetal lamp waetag@ mted te @eftSlime ne gl'Bater th@ 28 watts ef 
pswer is oot l'e~@d te °BB i;rnntfelled l:ly a va©aftll); ssftSel'. · 

iv. Ev@fj' raem wm@h Eie1is R@t have pmnanootly install1ie lightiftt!i has at least eae swit@hd 
:re@@pta@l© malled. 

v. P@rmooently ~tall@d Bight lights eempl)'mg with 8s@ti0n lSQ.Q@:E)rni are allew@el:. 

vi. Lighting mtsgml t© @1<haust foos @em.plying with Semen HQ.Q(k)IF is allewea. 

vii. All psrmanently installsel: eutel:eel' lighting is high @fti@asy as el:efinsel: in L'\BUi lSQ.Q A er 
l§Q.Q B and is @entfelled as l'e~ed; in S@@ti0111SQ.Q@:<)9Ai ood iii. 

B. Low-rise and High-rise Multi-family Buildings, Hotel/Motel Occupancies, and Nonresidential 
Buildings. The solar zone shall be located on the roof or overhang of the building or on the roof or 
overhang of another structure located within 25 0 feet of the building or on covered parking installed 
with the building project and have a total area no less than 15 percent of the total roof area of the 
biiilding excluding any skylight area. 

EXCEPTION 1 to Section 110.lO(b)lB: Buildings with a permanently installed solar electric system 
having a nameplate DC power rating, measured under Standard Test Conditions, of no less than one 
watt per square foot of roof. area. 

EXCEPTION 2 to Section 110.lO(b)lB: Buildings with a permanently installed domestic solar water­
heating system complying with Section 150.l(c)8Ciii. 

EXCEPTION 3 to Section 110.lO(b)lB: Buildings with a designated solar zone area that is no less 
than 50 percent of the potential solar zone area.' The potential solar zone area is the total area of any 
low-sloped roofs where the annual solar access is 70 percent or greater and any steep-sloped roofs 
oriented between 110 degrees and 270 degrees of true north where the annual solar access is 70 percent 
or greater. Solar access is the ratio of solar insolation,_ including shade to the solar insolation without 
shade. Shading from obstructions located on the. roof or any other part of the building shall not be 
included in the determination of annual solar access. 

EXCEPTION 4 to Section 110.lO(b)lB: Low-rise and high-rise multifamily buildings meeting the 
following conditions: 

SECTION 110.10 -MANDATORY REQUIREMENTS FOR SOLAR READY BUILDINGS 
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A. All thermostats in each dwelling unit comply with Reference Joint Appen~ JAS and are capable 
of receiving and responding to Demand Response Signii.ls prior to granting of an occupancy permit 
by the enforcing agency. 

B. Gin each dwelling unit comply with one of the following measuresAll applieahle re1Jlmeme11il! ef 
Sem011 l§Q.Q{k), eneept as required helew: 

i. Install a dishwasher that meets or exceeds the ENERGY STAR Program requirements with 
either a refrigerator that meets or exceeds the ENERGY ST AR Program requirements or a 
whole house fan driven by an electronically commutated motor: or 

ii. Install a home automation system canable of, at a minimum. controlling the annliances and 
lighting of the dwelling and responding to demand response signals: or 

. . 
iii. Install alternative plumbing pipirig to permit the discharge from the clothes washer and all 

showers and bathtubs to be used for an irrigation system in compliance with the California 
Plumbing Code and any applicable local ordinances: or 

iv. Install a rainwater catchment system designed to comply with·the California Plumbing Code 
and any annlicable local ordinances. and that uses rainwater flowing from at least 65 percent 
of the available roof area. 

AU permatieRtly mstallee meeer lighting m eaeh dwelliRg mm is high efiiieaey as deooe!l m TA~1JZ l§Q.Q 
A er l§Q.Q S an!l is mstalled in I~ehess, hathreems, tttility reew, a11d pri'lahi garages at a miftimttm. 

All fl€lrmaft€llltl)' mstaHed lighting m llafure €lmB is e011trellM hy a V€Ul!ift€JY !!€lM€lf. 

EXCEPTIDN ta EXCEPTION om: 0Re high eF.~i©aey kmiinaire as deooe!l m TA-IKE l§Q.Q A er l§Q.Q 
"Q with tetal lamp wattage rated te eeRsttme ne greater tH!lll 2(j watts efpewer is net reqwe!l te he 
ee11trtilled hy a vaei.mey seruier. 

Rver;· re em wkieh de es net have permaBently irustallee lightmg has at least ©lie switoo€l!l rnssptaale 
mstaUe!l. 

P©rmaoolltly mstalfod night lights semplying with Sseti©ft 1 $9.Q{k) lE am alle·ma 

Lighoog mtegral te s1mattat furul e©mfllymg with Sseti©ll: H'Q.Q{k)lF is allewe!l. 

JJl Jl.€lrmm€l11tly mstaHed eatde@r lighting mr pr¥.iate paties, sntraness, haleefti©s, oo!l persh©s Yi high 
eiii©aey rus d€lfift€ld m TA-l~LE l§Q.Q A ©r l§Q.Q ~ ood i£ €le11tr©lls!l rus rsqmr©!l in S€ll!ti011 H'Q.Q@f)9Ai oo!l 
m, 

EXCEPTION 5 to Section 110.lO{b)lB: Buildings where the roof is designed and approved to be used for 
vehicular traffic. or parking or for a heliport. 

2. Orientation. All sections. of the solar zone located on steep-sloped roofs shall be oriented between 110 
degrees and270 degrees of true north. 

3. Shading. 

A. No obstructions, including but not limited to, vents, chimneys, architectural features, and roof mounted 
equipment, shall be located in the solar zone. 

B. Any obstruction, located on the roof or any other part of the building that projects above a solar zone 
shall be located at least twice the distance, measured in the horizontal plane, of the height difference 

· between the highest point of the obstruction and the horizontal projection of the nearest point of the 
solar zone, measured in the verticalplane. 

EXCEPTION to Section 110.10(b)3: Any roof obstruction, located on the roof or any other part of the 
building, that is oriented north of all points on the solar zone. 

4. Structural Design Loads on Construction Documents. For areas of the roof designated as solar zone, the 
structural design loads for roof dead load and roof live load shall be clearly indicated on the construction 
documents. · 

NOTE: Section 110.1 O(b )4 does not require the inclusion of any collateral loads for future solar energy 
systems. · 

SECTION 110.10-MANDATORY REQUIREMENTS FOR SOLAR READY BUILDINGS 
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( c) Interconnection Pathways. 

1. The construction documents shall indicate a location for inverters and metering equipment and a pathway 
for routing of conduit from the sola.i: zone to the point of interconnection with the electrical service. For 
single family residences the point of interconnection will be the main service panel. 

2. The construction documents shall indicate a pathway for routing of plumbing from the solar zone to the 
water-heating system. 

( d) Documentation. A copy of ihe construction documents or a comparable document indicating the information 
from Sections 110.lO(b) through 110.lO(c) shall be provided to the occupant 

( e) Main Electrical Service Panel. 

1. The main electrical service panel shall have a minimum busbar rating of200 amps. 

2. The main electrical service panel shall have a reserved space to allow for the installation of a double pole 
circuit breaker for a future solar electric installation. 

A. Location. The reserved space shall be positioned at the opposite (load) end from the input feeder 
location or main circuit location. 

B. Marking. The reserved space shall be permanently marked as "For Future Solar Electric". 

SECTION 110.10-MANDATORYREQUJREMENTSFORSOLARREADYBUJLDJNGS 
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SECTION 110.11- MANDATORY REQUIREMENTS FOR ELECTRICAL 
POWER DISTRIBUTION SYSTEM 
Certification by Manufacturers. Any electrical power distribution system equipment listed in this section may be 

installed only ifthe manufacture has certified to the Commission that the equipment complies with all the 
applicable requirements of this section. 

(a) Low-voltage dry-type distribution transformer shall be certified by the Manufacturer as required by the Title 
20 Appliance Efficiency Regulations. 

EXCEPTION to Section 110.U(a):. 
1. autotransformer; 
2. drive (isolation) transformer; 
3. grounding transformer; 
4. machine-tool (control) transformer; 
5. nonventilated transformer: 
6. rectifier transformer; .. ~. 
7. regulating transformer; 
8. sealed transformer: 
9. special-impedance transformer; 
10. testing transformer: 
11. transformer with tap range of20 percent or more; 
12. uninterruptible power suruily transformer; or 
13. weldingtransformer. 

SECTION 110.11 - MANDATORY REQUIREMENT$ FOR ELECTRICAL POWER DISTRIBUTION SYSTEM 
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SUBCHAPTER 3 
NONRESIDENTIAL, HIGH-RISE RESIDENTIAL, 

HOTEL/MOTEL OCCUPANCIES, AND COVERED 
PROCESSES-MANDATORY REQUIREMENT~ 

SECTION 120.0- GENERAL 
Sections 120.1 through 120.9 establish requirements for the design and installation of building envelopes, 
ventilation, space:..conditioriing and service water-heating systems and equipment in nonresidential, high-rjse 
residential, and hotel/motel buildings as well as covered processes that are subjeet to Title 24, Part 6within the scope 
of Section 100.0(a). !Jl such bailamgs and eovered proeesses shall eomply with the applieable proVisions of 
Seetions 120.1 through 120.9. · 

NOTE: The requirements of Sections 120.l through 120.9 apply to newly constructed buildings. Section 141.G 
specifies which requirements of Sections 120.l through 120.9 also apply to additions or alterations to existing 
buildings. 

SECTION 120.0-GENERAL · 
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SECTION 120.1 - REQUIREMENTS FOR VENTILATION 
All nemesidential,Nonresidential. high-rise residential, and hotel/motel OG6liJ3aB:Gies bm1dings shall comply with the 
requirements·ofSection 120.l(a) through 120.l(e) . 

. (a) General Requirements. 

1. All enclosed spaces in a building shall be ventilated in accordallce with the requrrements of this section and 
the California Building Code. 

EXCEPTION to Section 120.l(a)l: Refrigerated warehouses and other spaces or buildings that are not 
normally used for human occupancy and work. 

2. The outdoor air-ventilation rate and air-distribution assumptions made in the design of the ventilating 
system shall be clearly identified.on the plans required by Section 10-103 of Title 24, Part 1. 

(b) Design Requirements for Minim.um Quantities of Outdoor Air. Every space in a building shall be designed 
to have outdoor air ventilation according to Item 1 or 2 below: 

1. Natural ventilation. 

A. Naturally ventilated spaces shall be permanently open to and within 20 feet of operable wall or roof 
openings to the outdoors, the openable area of which is not less than 5 p~rcent of the conditioned floor 
area of the naturally ventilated space. Where openings are covered with louvers or otherwise 
obstructed, openable area shall be based on the free unobstructed area through the opening. 

EXCEPTION to Section 120.l(b)lA: Naturally ventilated spaces in high-rise residential dwelling 
units and hotel/motel guest rooms shall be open to and within 25 feet of operable wall or roof openings 
to the outdoors. 

B. The means to open required operable openings shall be readily accessible to building occupants 
·whenever the space is occupied. 

2. Mechanical ventilation. Each space that is not naturally ventilated under Item 1 11bove shall be ventilated 
with a mechanical system capable of providing an outdoor air rate no less than the larger of: 

A. The conditioned floor area of the space times the applicable ventilation rate from TABLE 120.1-A; or 

B. 15 cfm per perso:p. times the expected nuµiber of occupants. 

For meeting the requirement in Section 120. l{b )2B for spaces without fixed seating, the expected 
number of occupants shall be either the expected number specified by the building designer or one half 
of the maxim.um occupant load assumed for egress purposes in the CBC, whichever is greater. For 
spaces with fixed seating, the expected number of occupants shall be determined in accordance with the 
CBC. . 

EXCEPTION to Section 120.l{b )2: Transfer air. The rate of outdoor air required by Section 120. l(b )2 
may be provided with air transferred from other ventilated spaces if: 

A. None ofthe spaces from which air is transferred have any unusual sources of indoor air 
contaminants; and 

B. The outdoor air that is supplied to .all spl:Wes combined, is sufficient to meet the requirements of 
Section 120.i{b)2 for each space individually. 

( c) Operation and Control Requirements for Minimum Quantities of Outdoor Air. 

1. Times of <>ccupancy. The minimum rate of outdoor air required by Section 120. l{b )2 shall be supplied to 
each space at all times when the space is usually occupied. 

. . 
EXCEPTION 1to-Section120.l(c)l: Demand control ventilation. In intermittently occupied spaces that 
do not have processes or operations that generate dusts, fumes, mists, vapors or gasses and are not provided 
with local exhaust ventilation (such as indoor operation of internal combustion engines or areas designated 
for unvented food service preparation), the rate of outdoor air may he reduced if the ventilation system 

SECTION 120.l-REQUIREMENTSFOR VENTILATION 
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serving the space is controlled by a demand control ventilation device complying with Section 120.l(c)4 or 
by an occupant sensor ventilation control device complying with Section 120.1 ( c )5. 

EXCEPTION 2 to Section 120.1( c)l: Temporary reduction. The rate of outdoor air provided to a space 
may be reduced below the level required by Section 120.l(b)2 for up to 30 minutes at a time ifthe average 
rate for each hour is equal to or greater than the required ventilation rate. · 

2. Pre-oc~upancy. The lesser of the minimum rate of outdoor air required by Section 120.l(b)2 or three 
complete air changes shall be supplied to the entire building during .fue 1-hour period immediately before 
the building is normally occupied. 

3. Required Demand Control Ventilation. HV AC systems with the following characteristics shall have 
demand ventilation controls complying with 120.l(c)4: 

A. They have an air economizer; and 

B. They serve a space with a design occupant density, or a maximum occupant load factor for egress 
pm.Poses in the CBC, greater than or equal to 25 people per 1000 square feet (40 square feet or less per 
person); and 

C. They are either: 

i. Single zone systems with any controls; or 

ii. Multiple zone systemS: with Direct Digital Controls (DDC) to the zone level. 

EXCEPTION 1toSection120.1(c)3: qassrooms, call centers, office spaces served by multiple zone 
systems that are continuously occupied during normal business hours with occupant density greater than 25 
people per 1000 ft2 j?el;as specified by Section 120. l(b )2B, healthcare facilities and medical buildings, and 
public areas of social services buildings are. not required to have demand control ventilation. 

EXCEPTION 2 to Section 120.l(c)3: Where space exhaust is greaterthan the design ventilation rate 
specified in Section 120.l(b)2B minus 0.2 cfm per ft2 ofconditioned area. 

EXCEPTION 3 to Section 120.l(c)3: Spaces that have processes or operations that generate dusts, fumes, 
mists, vapors, or gases and are not provided with local exhaust ventilation, such as indoor operation of 
internal combustion engines or areas designated for unvented food· service preparation, or beauty salons 
shall not install demand control ventilation. 

EXCEPTION 4 to Section 120.l(c)3: Spaces with an area ofless than 150 square feet, or a design 
occupancy ofless than 10 people f**1!S specified by Section 120.l(b)2B. 

EXCEPTION 5 to Section 12().l(c)3: Spaces with an area ofless than 1,500 square feet complying with 
Section 120.l(c).5. 

4. Demand Control Ventilation Devices .• 

A. For each system with demand control ventilation, C02 sensors shall be installed in each room that 
meets the criteria of Section 120.l(c)3 with no less than one sensor per 10,000 ft:2 of floor space. When 
a zone or a space is served by more than one sensor, signal from any sensor indicating that C02 is near 
or at the setpoint within a space, shall trigger an increase in ventilation to the space; 

B. C02 sensors shall be located in the room between 3 ft and 6 ft abOve the floor or at the anticipated 
height of the occupants heads; 

C. Demand ventilation controls shall maintain C02 concentrations less than or equal to 600 ppm plus the 
outdoor air C02 concentration in all rooms with C02 sensors; 

EXCEPTION t9 Section 120.l(c)4C: The outdoor air ventilation rate is not required to be larger than 
the design outdoor air ventilation rate required by Section 120.1 (b )2 regardless of C02 concentration. 

D. Outdoor air C02 concentration shall be determined by one of the following: 

i. C02 concentration shall be assumed to be'400 ppm without any direct measurement; or 

ii. C02 concentration shall be dynamically measured using a C02 sensor located within 4 ft of the 
outdoor air intake. 

SECTION 120.J _;REQUIRE'MENTS FOR VENTILATION 
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E. When the system is operating during hours of expected occupancy, the controls shall maintain system 
outdoor air ventilation rates no less than the rate listed in TABLE 120. l-A times the conditioned floor 
area for spaces with C02 sensors, plus the rate required by Section 120.l(b)2 for other spaces served by 
the system, or the exhaust air rate whichever is greater; 

F. C02 sensors shall be certified by the manufacturer to be accurate within plus or minus 7 5 ppm at a 600 
and 1000 ppm concentration when measured at sea level and 25°C, factory calibrated, and certified by 
the manufacturer to require calibration no more frequently than once every 5 years. Upon detection of 
sensor failure, the system shall provide a signal which resets to supply the minimum quantity of outside 
air to levels required by Section 120.l(b )2 to the zone serviced by the sensor at all times that the zone is 
occupied. 

G. The C02 sensor(s) reading for each zone shall be displayed continuously, and shall be recorded on 
systems with DDC to the zone level. 

5. Occupant Sensor Ventilation Control DeVices. When occupancy sensor ventilation devices are required 
by Section 120.2(e)3 or when meeting EXCEPTION 5 to Section 120. l(c)3, occupant sensors shall be used 
to reduce the rate of outdoor air flow when occupants are not present in accordance with the following: 

A. Occupant sensors shall meet the requirements in Section 110.9(b )4 and shall have suitable coverage 
and placement to detect occupants in the entire space ventilated. Occupant sensors controlling lighting 
may be used for ventilation as long as the ventilation signal is independent of daylighting, manual 
lighting overrides or manual control of lighting. When a single zone damper or a single zone system 
serves multiple rooms, there shall be an occupancy sensor in each room and the zone is not considered 
vacant until all rooms in the zone are vacant. 

B. One hour prior to normal scheduled occupancy, the occupancy sensor ventilation control shall allow 
pre-occupancy purge as described in Section 120.l(c)2. 

C. Within 30 minutes after being vacant for all rooms served by a zone damper on a multiple zone system, 
and the space temperature is between the heating and cooling setpoints, then no outside air is required 
and supply air shall be zero. 

D. Within 30 minutes after being vacant for all rooms served by a single zone system, the single zone 
system shall cycle off the supply fan when the space temperature is between the heating and cooling 
setpoints. 

E. In spaces equipped with an occupant sensor, when vacant during hours of expected occupancy and the 
occupied ventilation rate required by Section 120 .1 (b )2 is not provided, then the system or zone 
controls shall cycle or operate to maintain the average outdoor air rate· over an averaging period of 120 
minutes equal to 25percent of the rate listed in TABLE 120.1-A. 

Exception to 120.l(c)S: If Demand Control Ventilation is implemented as required by Section 120.1(4). 

(d) Ducting for Zonal Heating and Cooling Units. Where a return plenum is used to distribute outdoor air to a 
zonal heating or cooling unit which then supplies the air to a space in order to meet the ·requirements of Section 
120.l(b)2, the outdoor air shall be ducted to discharge either: 

1. Within 5 feet of the unit; or 

2. Within 15. feet of the unit, substantially toward the unit, and at a velocity not less than 500 feet per minute. 

(e) Design and Control Requirements for Quantities of Outdoor Air •. 

1. All mechanical ventilation and space-conditioning systems shall be designed with and have installed 
ductwork, dampers, and controls to allow outside air rates to be operated at the larger of (1) the minimum 
levels specified in Section 120.l(b) or (2) the rate required for make-up of exhaust systems that are required 
for an exempt or covered process, for control of odors, or for the removal of contaminants within the space. 

2. All variable ait volume mechanical ventilation and space-conditioning systems shall include dynamic . 
controls that maintain measured outside air ventilation rates within 10 percent of the required outside air 
ventilation rate at both full 'and reduced supply airflow conditions. Fixed minimum damper position is not 
considered to be dynamic and is not ari allowed control strategy. 

SECTION 120.l - REQUIREMENTS FOR VENTILATION 
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3. Measured outdoor air rates of constant volume mechanical vel;ltilation and space-conditioning systems shall 
be within 10 percent of the required outside air rate. 

TABLE 120.1-A MINIMUM VENTILATION RATES 
TYPE OF USE CFM PER SQUARE FOOT OF 

CONDITIONEDFLOORAREA 

· Auto Repair Workshops 1.50 

Barber Shops 0.40 

Bars, cocktail lounges, and casinos 0.20 

Beauty shops 0.40 

Coin-operated dry cleaning 0.30 

Commercial dry cleaning 0.45 

High-rise residential Ventilation Rates Specified by the CBC 

Hotel goest rooms (less than 500 ft2) 30 cfin/goest room 

Hotel geest rooms (500 ft2 or greater) 0.15 

Retail stores 020 

All others 0.15 

' .. 
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SECTION 120.2 - REQUIRED CONTROLS FOR SPACE-CONDITTONJNG 
SYSTEMS· 
Spaee eoRdilioilffi:g systemsNonresidential high-rise residential; and hotel/motel buildings shall be iBsta:llea v.ith 
eoatrols that comply with the applicable reqfilrements of Su,bseetioas (a) tllrough (i)Sections 120.2(a) through 
120.2Gk)., 

(a) Thermostatic Controls for Each Zone. The supply of heating and cooling energy to each space-conditioning. 
zone or dwelling unit shall be controlled by an individual thermostatic control that responds to temperature 
within the zone and that meets the applicable requirements of Section 120.2(b ). An Energy Management Control 
System ffiMCS) may be installed to comply with the requirements of one or more thermostatic controls if it 
complies with all annlicable requirements for each thennostatic control. 

EXCEPTION to Section 120.2(a): An independent perimeter heating or cooling system may serve more than 
one zone without individual thermostatic controls if: 

1. All zones are also served by an interior cooling system; 

2. The perimeter system is designed solely to offset envelope heat losses or gains; 

3. The perimeter system has at least one thermostatic control for each building orientation of 50 feet or more; 
and · 

4. The perimeter system is controlled by at least one thermostat located in one of the zones served by the 
·system. 

(b) Criteria for Zonal Thermostatic Controls. The individual thermostatic controls required by Section 120.2(a) 
shall meet the following requirements as applicable: 

1. Where used to control comfort heating, the thermostatic controls shall be capable of being set, locally or 
remotely, down to 55°F or lower. 

2. Where used to control comfort cooling, the thermostatic controls shall be capable of being set, locally or 
remotely, up to 85°F or higher. 

3. Where used to control both comfort.heating and comfort cooling,· the thermostatic controls shall meet Items . 
1 and 2 and shall be capable of providing a temperature range or dead band ofat lea8t 5°F within which the 
supply of heating and cooling energy to the zone is shut off or reduced to a minimum. 

EXCEPTION to Section 120.2(b)3: Systems with thermostats that require manual changeover between 
heating and cooling modes. 

4. Thermostatic controls for· all ~single zones air conditioner~ and heat pumps, oo!l fumaees, shall 
comply with the reqfilrement1:1 of Section 110.2(c) and Reference Joint Appendix JA5 or, if equipped with 
DDC to the Zone level, with the Automatic Demand Shed Controls of Section 120.2(h). 

EXCEPTION 1 to Section 120.2(b )4: Systems serving exempt process loads that must have constant 
temperatures to prevent degradation ofpiaterials, a process, plants or animals. 

EXCEPTION 2 to Section 120.2(b)4.: Gravity goo wall: heaters, gravity i100r luiaters, gravity r@0m heaters, 
R©li eemral ~leat!fo lrnatars, iirB}llatias 0r !l:Ba0rativa gag applioo.aas, w00d st0•1as, ~Package terminal air 
conditioners; package terminal heat pumps. room air con~tioners, and room air-conditioner heat pumps, 

(c) Hotel/Motel Guest Room and High-rise Residential Dwelling Onit Thermostats. · 

1. Hotel/motel guest room thermostats shall: 

A. Have numeric temperature setpoillts in °F and °C; and 

B. Have setpoint stops, which are accessible only to authorized personnel, such that guest ro·om occupants 
cannot adjust the setpoint more than ±5.°F (±3 °C); and 

C. Meet the requirements of Section 150.0(i). 

SECTION 120.2 -REQUIRED CONTROLS FOR SPACE-CONDITIONING SYSTEMS 
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EXCEPTION to Section 120.2(c)l: Thermostats that are integrated into the room heating and cooling 
equipment.. 

2. High-rise residential dwelling unit thermostats shall meet the requirements of Section 150.0(i). 

( d) Heat Pump Controls. All heat pumps with supplementary electric resistance heaters shall be installed with 
controls that comply with Section 110 .2(b ). 

(e) Shut-off and Reset Controls for Space-conditioning Systems. Each space-conditioning system shall be 
installed with controls that comply with the following: 

1. The control shall be capable of automatically shutting off the system during periods of nomiSe and shall 
have: · 

A. An automatic time switch control device complying with Section 110.9, with an accessible manual 
override that allows operation of the system for up to 4 hours; or 

B. An occupancy sensor; or 

C. A 4-hour timer that can be manually operated. 

EXCEPTION to Section 120.2( e )1: Mechanical systems serving retail stores and associated malls, 
restaurants, grocery stores, churches, and theaters equipped with 7-day programmable timers. 

2. The control shall automatically restart and tempotariJ.y operate the system as required to maintain: 

A. A setback heating thermostat setpoint if the system provides mechanical heating; and 

EXCEPTION to Section 120.2(e)2A: Thermostat setback controls are not required in nonresidential 
buildings in areas where the Winter Median of Extremes outdoor air temperature determined in 
accordance with Section 140.4(b)4 is greater than 32°F. 

B. A setup cooling thermostat setpoint if the system provides mechanical cooling. 

EXCEPTION to Section 120.2(e)2B: Thermostat setup controls are not required in nonresidential 
buildings ill areas where the Summer Design Dry BUib 0.5 percent temperature determined in 
accordance with Section 140 .4(b )4 is less than 100°F. 

3. Multipurpose room less than 1000 square feet, classrooms greaterthan 7SO square feetand conference, 
convention, auditorium and meeting center rooms greater than 7SO square feet that do not have processes or 
operations that generate dusts, fumes, vapors or gasses shall be equipped with occupant sensor(s) to 
accomplish the following during unoccupied periods: 

A. Automatically setup the operating cooling temperature set point by 2°F or mo.re and setback the 
operating heating temperature set point by 2°F or more; and 

B. Automatically reset the minimum required ventilation rate with an occupant sensor ventilation control 
device according to Section 120.l(c)5. · 

EXCEPTION 1 to Sections 120.2(e)l, 2, and 3: Where it can be demonstrated to the satisfaction of the 
enforcing agency that the system serves an area that m~t operate continuously. 

EXCEPTION 2 to Sections 120.2(e)l, 2, and.3: Where it can be demonstrated to the satisfaction of the 
enforcing agency that shutdown, setback, and setup will not result in a decrease in overall building source 
energy use. 

EXCEPTION 3 to Sections 120.2(e)l, 2, and 3: Systems with full load demands of2 kW or less, if they 
have a readily accessible manual shut-off switch. 

EXCEPTION 4 to Sections 120.2(e)l and 2: Systems serving hotel/motel guest rooms, if they have a 
readily accessible manual shut-off switch. 

EXCEPTION 5toSections120.2(e)3:. If Demand Control Ventilation is implemented as required by 
Section 120.l(c)3 and 120.1@(4). 

4. Hotel and motel guest rooms shall have captive card key controls, occupancy sensing controls, or automatic 
controls such that, no longer than 3 0 minutes after the guest room has been vacated, setpoints are setup at 
least +S0 P (+3°C) in cooling mode and set-down at least-S0 P (-3°C) inheating mode. 
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(f) Dampers for Air Supply and Exhaust Equipment. Outdoor air supply arid exhaust equipment shall be 
installed with dampers thatt 1 

· 

~utomatically close upon fan shutdo~. . 

1. Ailt0matieally efase i:bn·mg 000eemiiefl pel'i©rus: anti, 

EXGEPTIGN 1 to Seetiou 1'.29.lffi'.2: 'QID'iftg i;re ee®llfl!l:Jl©'f as ru; sp©eiiie€l@v S©etien 129. l €e)2. 

EXCEPTION l to Se@tiou l'.29,lfflli \V41.ea ©aa@l©d:@y 00: Oee11ri1mt ffaru;0r rui srieem©tl@v 129.1€e)§. 

EXCEPTION 3 to Sediou 129.lffll: Wlrna ©11ahlsd:@v 00: Ov©md© sigal as sp©em©d lw 129.2€©) 1 and 
OOmp8¥8 0p©a t0 f!F©'lid© ©uta©©r air v©11tilatfoa. · 

2. R©ll1ftift ©lei:rnd d:uring sethook k©atmg and !lllllliflg as speemeOy 129.2(e)2 

EXCEPTION 1 to Semon 1'.20.lffliJ: Vi1hm ©talli'!'lf!8tl with an e0©11!lmiz©F as SJ?irnm©d@y 149. 4 fe) aiid tke 
!llitG!l€JF air !l!lftditi!ln& we hillew tke high limit skllte:lififl T.~LE 149.4 R 

EXCEPTION 1 to Section 120.2(t): Where it can be demonstrated to the satisfaction of the enforcing agency 
that the equipment serves an area that must operate continuously. 

·:~: EXCEPTION 2 to Section 120.2(t): Gravity and other nonelectrical equipment that has readily accessible 
· manual damper controls. 

EXCEPTION 3 to Section 120.2(t): At combustion air intakes and shaft vents. 

EXCEPTION 4 to Se~tion 120.2(t): Where prohibited by other provisions oflaw. 

(g) Isolation Area Devices. Each space-conditioning system serving multiple :60D.es with a combined conditioned 
floor area ofmor(;l than 25,000 sqUa.re feet shall be designed, installed, and controlled to serve isolation areas. 

1. Each zone, or any combination of zones not exceeding 25,000 square feet, shall be a separate isolation area. 

2. Each is.olation area shall be provided with isolation devices, such as valves or dampers that·allow the supply 
of heating or cooling to be reduced or shut-off independently of other isolation areas. 

3. Each isolation area shall be controlled by a device meeting the requirements of Section 120.2(e)l. 

EXCEPTION to Section 120.2(g): A zone need not be isolated if it can be demonstrated to the satisfaction of 
the enforcement agency that the zone must be heated or cooled continuously. 

(h) Automatic Demand Shed. Controls. HV AC systems with DDC to the Zone level shall be programmed to allow 
centralized demand shed.for non-critical zones as follows: 

1. The- controls shall have a capability to remotely setup the operating cooling temperature set points by 4 
degrees or more bi all non-critical zones on signal from a centralized· contact or software point within an 
Energy Management Control System (EMCS). 

2. The controls shall have a capability to remotely setdown the op~rating heating temperature set points by 4 
degrees or more in all non-critical zones on signal from a centralized contact or software point within an 
EMCS. 

3. The controls shall have capabilities to remotely reset the temperatures in all non-critical zones to original 
operating levels on signal from a centralized contact or software point within an EMCS. 

4. The controls shall be programmed to provide an adjustable rate of change for the temperature setup and 
· reset. 

5. The controls shall·have the following features: 

A. Disabled. Disabled by authorized facility operators; and 

B. Manual control. Manual control by authorized facility operators to allow adjustment of heating and 
cooling set points globally from a single point in the EMCS; and 

C. Automatic Demand Shed Control. Upon receipt of a demand response signal, the space-conditioning 
systems shall conduct a.centralized demand shed, as specified in Sections 120.2(h)l and 120.2(h)2, for 
non-critical zones during the demand response period. 
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(i) Economizer Fault Detection and Diagnostics (FDD). All newly installed air-cooled 'l:lBitaey-packaged direct­
expansion units with an air handler-:, equipped with an economizer and with mechanical cooling capacity at 
AHRI conditieB:S of greater than er ll€fWlJ te 54,000 Btu/hr'5 mui S§WEf!ea :with an installed air econoririzerr shall 
include a stand alone or integrated Fault Detection and Diagnostics (FDD) system in accordance with 
Subsections 120.2(i)l through 120.2(i)9~. Air cooled aaitary d:ireet 6*parn;ion units mclade paekaged; split 
gystems, heat pamps, and variable refrigeraB:t flow (VRF), where the VRF capacity is defined by that of the 
eondensing aait. · 

1. 1. The following temperature sensors shall be permanently installed to monitor system operation: 
outside air, supply air, and when required for differential economizer operation, a return air sensor; and 

2. 2. Temperature sensors shall have an accuracy of ±2°F over the range of 40°F to 80"F; and 

3 .· Rilfrigeraat pressure sensors, if used; shall have an aecuraey of :1:3 pereent of full scale; and 

3. 4. The controller shall have the capability of displaying the value of each sensor; and 

4. 5. The controller shall provide system status by indicating the following conditions: 

A. Free cooling available,;, 

B. Economizer enabled,;, 

C. Compressor enabled,;, 

D. Heating enabled, lfthe system is capable ofheating: and 

E. Mixed air low limit cycle active~ . 

5. 6. The unit controller shall manually initiate each operating mode so that the operation of 
compressors, economizers; fans, and heating system~ can be independently tested and verified; and 

6. 7. Faults shall be reported to a fault management application accessible by day to day operating or 
service persoooel, or amm:nciated lecally on wne thermostats; andFaults shall be reported in one of the 
following ways: 

A. Reported to an Energy Management Control System regularly monitored by facility personnel. 

B. Annunciated locally on one or more zone thermostats. or a device withill five (5) feet of zone 
thermostat(s). clearly visible, at eye level and meeting the following requirements: 

i. On the thermostat device. or an adjacent written sign. display instructions to contact 
appropriate building personnel or an HV AC technician; and 

ii. In buildings with multiple tenants, the annunciation shall either be within property 
· management offices or in a common space accessible by the property or building 
manager. 

C. Reported to a fault management application which automatically provides notification of the fault 
to remote HV AC service provider. 

7. 8. The FDD system shall detect the following faults: 

A. Air temperature sensor failure/fault,;, 

B. Not economizing when it should;, 

C. . Economizing when it should not;, 

D. Damper not modula~ 

E. Excess outdoor air~ 

8. · 9. The FDD System shall be certified by the Energy Commission as meeting requirements of 
Sections 120.2(i)l through 120.2(i~7 in accordance with Section l,l04~and JA63. 

(j) Direct Digital Controls <DDC). Direct Digital Controls to the zone shall be provided as specified by Table 
120.2-A. 

SECTION 120.2 - REQUIRED CONTROLS FOR SPACE-CONDITIONING SYSTEMS 
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The provided DDC system shall meet the control logic requirements of Sections 120. l(c) and 120.2Qi). and 
be capable of the following: · · 
1. Monitoring zone and-system demand for fan pressure. pump pressure. heating and cooling: 
2. Trarisfering zone and system demand information from zones to air distribution system controllers and 

from air distribution systems to heating and cooling plant controllers: 
3. Automatically detecting the zones and systems that may be excessively driving the reset logic and 

generate an alarm or other indication to the system operator: 
4. Readily allow operator removal of zones(s) from the reset algorithm; 
5. For new buildings. trending and graphically displaying input and output points; and 
6. Resetting heating and cooling setpoints in all non-critical zones upon receipt of a signal from a 

centralized contact or software point as described in Section 120.2(Ji) 

TABLE 120.2-A DDC Annlications and Qualifications 
BUILDING STATUS APPLICATIONS QUALIFICATIONS 
Newill Constructed Buildings Air handling s)lstem and all zones . Individual Sl£stems su12121l£ing more 

served bl£ the Sl£stem than three zones and ~itb desiga 
beafiog or cooling c:agacitx of 300 
kB!ulb !!!A~ faR S!!!S~BR'IS 131:1111 e~ ~ Q 
"- ,..,. •" •-••n -nd laraer 

Newill Constructed Buildings Chilled water Qlant and all coils Individual 12lants SUQQl)ling more 
and terminal units served bl£ the than three zoaes and with design 
Sl£stem cooling cai;iac~ of 300 kBtu/h 

(87.9 klM and laraer 
Newill Constructed Buildings Hot water Qlant and all coils and Individual Qlants SUQQl)ling more 

terminal units served bl£ the than three zones and with design 
s)lstem heating ca12acitl£ of 300 kBtu/h 

£87.9 kW\ and laroer 
Additions or Alterations Zone terminal unit such as VAV Where existing zones served bl£ 

box the same air handling, chilled 
water, or hot water Sl£stems that 
have DOC 

Additions or Alterations Air handling Sl£stem or fan coil Where existing air handling 
s)lstem(s} and fan coil(s} served 
bl£ the same chilled or hot water 
olant have DOC 

Additions or Alterations New air handling Sl£Stem and all Individual Sl£stems ~tb desiga 
new zones se(l!ed bl£ the Sl£stem beatiag or cooliag ragac!tx of 300 

kBtutb !•'••iU1 faFI S!ts~eR'! lill:!!i! el' ~ Q 
M ~.,4!i lllAl:l and larger and 
su1212!l£ing more than three zones 
and more than 75% Qercent of 
zones are new 

Additions or Alterations New or u12graded chilled water Where all chillers are new and 
12lant i;ilant desktf14t. cooling ca12acity: is 

300 kBtu/h (87.9 kW\ and laraer 
Additions or Alterations New or u12graded hot water Qlant Where all boilers are new and 

i;ilant design heating cai;iacity: is 
300 kBtu/h (87.9 kW\ and laraer 

(k) Optimum Start/Stop Controls. Space conditioning systems with DDC to the zone level 
shall have optimum start/stop controls. Th€l8€l €l©fttrals &0011 MV€l a€le€lss ta Bfl!l8€l temfJ€lf!ltW"il. 

· m.bi01l:t air t@mf!Maiura and histarfaal tft€lFmal lag f!F@fil€ls ef €lailh il@fttr©llila z0110The control 
lllgorithm shall. as a minimum. be a function of the difference between space temperature and 
oCf!UPied setnoint. the outdoor air temperature. and the amount of time orior to scheduled 

· occunancy. Mass radiant floor slab systems shall incomorate floor temperature onto the 
. ootimum start algorithm. · · 
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SECTION 120.3 - REQUIRElY.IENTS FOR PIPE INSULATION 
Nonresidential, high-rise residential, and hotel/motel buildings shall comply with the applicable requirements of 
Sections 120.3(a) through 120.3(c). 

(a) General Requirements. The piping conditions listed below for all-space-conditioning and service water-heating 
systems with fluid temperatures listed in TABLE 120.3-A .. shall have the amount of insulation specified in 
Subsection (a~,;_.,. 

1. Space Cooling Systems. All refrigerant suction, chilled water and brine lines. 

2. Space Heating Systems. All steam. steam condensate and hot water lines. 

3. Service water-heating systems. 

A. Recirculating system piping. including the sunnly and return piping of the water heater. 

B. The first 8 feet of hot and cold outlet piping for a nonrecirculating storage system. 

g: The inlet pipe between the storage tank and a heat trap in a nonrecirculating storage system. 

D. Pipes that are externally heated.All Feewewatmg sesti@Ds. all pifimg m eleetrie waee iafHl systems, end 
t1'le fi¥st 8 feet @fh@t tmd eeld ·.vateF pif!es ii-em the sternge tool& ' 

Insulation conductivity shall be determined in accordance with ASTM C335 at the mean temperature listed in 
TABLE 120.3-A, and shall be rounded to the nearest 1/100 Btu-inch per hour per square foot per °F. 

(b) Insulation Protection 

Insulation shall be protected from damage, including that due to sunlight, moisture, equipment maintenance, and 
wind, including but not limited to, the following: · 

\ 

Al. Insulation exposed to weather shall ®e :mi:ta'ble fur etltae@r ser¥i11e 'by either ®eing rated ey the 
maimfaemrer fuF eatd@er MB er l!ly eiling eeve¥ed e.g., flrateetea by alammum, asset metal, flaintsd eoovas, 
€IF plastiil @€1'/@f. Cdlttlar _fuam mswati@E: sfiall bs flf€ltlliltsd as a@ev@ €lf f)ainted ·~a @€latmg thatbe 
installed with a cover suitable for outdoor service. The cover shall be =*-water retardant and provides 
shielding from solar radiation that can cause degradation of the material. 

B2. Insulation covering chilled water piping and refrigerant suction piping located outside the conditioned 
space shall iMlade a vaper retardant lesatsd eatside th@ msalatien (liJ'll©sa 'the iMtllatiea is m1'.l©reBtly vai'J©r 
f@tar€jtmt), have a Class I or Class II vapor retarder. ~ll penetrations and joints of which shall be sealed. 

~EXCEPTION 1 te Seetien 129.3: Faetery i:E:Stalled pipiB:g withl:a spaee eonditio:eing equipment eertified under 
Seetion 111 or 112. 

EXCEPTION 2 ta Seetien 129.3: Piping that eonveys fl:aids v.ith a design operating temperature range bet\veen 
60°F and 105°F. 

EXCEPTION 3 ta Seetien ll0.3: Gas piping, eok! domestie v.rater pipiB:g, eendensate ~' roof drains, vents, or 
. YlflSte piping. 

EXCEPTION 4 ta Seetien 120.J: Vlhere the heat gam or heat loss to or from pipiB:g with.om insulation will not 
inerease buil~ somee energy use. 

EXCEPTION s ta Seetian 120.J: Pipmg that penetrates fram:ing members shall not be reqaired to have pipe 
ffisulation for the distanee of th.e fram:ing penetration. Metal piping that penetrates metal framffig shall use grommets, 

· plugs, wrappiB:g or other inStllatmg material to assure that no eontaet is made with the metal fraB'J.ffig. 

(a.2) Insulation Thickness 

L_For insulation with a conductivity in the range shown in TABLE 120.3-A for the applicable fluid temperature 
range, the insulation shall have the applicable thickness shown in TABLE 120.3-A. 

fb)2. For insulation with a conductivity outside the range shown in TABLE 120.3-A for the applicable 
fluid temperature range, the insulation shall have a minim.um thickness as calculated with: 
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INSULATION 'lliICKNESS EQUATION 

WHERE: 

T Minimum insulation thickness for material with conductivity K, inches. 

PR 

t 

K 

k 

FLUID 

= 

TEMPERATURE 
RANGE 

{°F) 

Pipe actual outside radius, inches. 

Insulation thickness from TABLE 120.3-A, inches. 

Conductivity of alternate material at the mean rating temperature indicated in TABLE 
120.3-A for the applicable fluid temperature range, in Btu-inch per hour per square 
foot per 0 P. 

The lower value of the conductivity range listed in TABLE 120.3-A for the applicable 
fluid temperature range, Btu-inch per hour per square foot per 0 P. 

TABLE 120.3-A PIPE INSULATION THICKNESS 
CONDUCTIVITY INSULATION NOMJNAL PIPE DIAMETER (in inches) 

RANGE MEAN RATING (in Btu-inch per TEMJ>ERATURE <1 1 to <1.5 1.5 to< 4 4to<8 
honr per square 

foot per 0F) 
{°F) INSULATION THICKNESS REQUIRED (in inches) 

Sand 
larger 

Space heating, Hot Water systems {steam, steam condensate and hot water) and Service Water Heating Systems (recirculating 
sections, all 12l12ing in electric trace ta12e systems, and· the first 8 feet of 12i12ing from the storage tank for nonrecirculating systems) 

Above350 0.32-0.34 250 4.5 5.0 s.o 5.1). s.o 
2Sl-350 0.29-0.3fr,+ 200 3.0 4.0 4.5 4.5 4.5 

201-250 0.27-0.30 150 2.5 2.5 i.s 3.0 3.0 

141-200 0.2S-0.29 12S 1.S LS 2.0 2.0 2.0 

lOS-140 0.22-0.28 100 1.0 LS 1.5 1.5 1.5 

Scace coolino svstems (chilled water, refrioerant and brine) 
40-60 0.21-0.27 7S Nonres I Res Nonres I Res 1.0 1.0 1.0 

.O.S 0.75 0.5 0.7S 

Below40 0.20-0.26 so 1.0 LS l.S 1.5 1.5 

EXCEPTION 1 to Section 120.3: Pactocy-installed piping within space-conditioning equipment certified under 
Section 110.1 or 110.2. 

EXCEPTION 2 to Section 120.3: Piping that conveys fluids with a design operating temperature range between 
60°P and 105°F. · · 

EXCEPTION 3 to Section 120.3: Gas piping, cold domestic water piping, condensate drains, roof drains, vents, or 
waste piping. 

EXCEPTION 4 to Section 120.3: Where the heat gain or heat loss to or from piping without insulation will not 
· increase building source energy use. · 

EXCEPTIO~ 5 to Section 120.3: Piping that penetrates framing members shall not be required to have ·pipe 
insulation for the distance of the framing penetration. Metal.piping that penetrates metal framing shall use grommets, 
plugs, wrapping or other insulating material to assure that no contact is made with the metal framing. 
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SECTION 120.4 - REQUIREMENTS FOR AIR DISTRIBUTION SYSTEM 
DUCTS AND PLENUMS . 
Nonresidential high-rise residential and hotel/motel buildings shall comply with the applicable requirements of 
Sections 120.4(a) through l20.4(f). 

(a) CMC Compliance. All air distribution system ducts and plenums, including, but not limited to, building 
cavities, mechanical dosets, air-handler boxes and support platforms used as ducts or plenums, shall be 
installed, sealed and insulated to meet the requirements of the 2,()..l.Q..CMC Sections 601.0, 602.0, 603.0, 604.0, 
605.0, and ANSI/SMACNA-006-2006 HV AC Duct Construction Standards Metal and Flexible 3rd Edition, 
incorporated herein by reference. Connections of metal ducts and the inner core of flexible ducts shall be . 
mechanically fastened. Openings s4all be sealed with mastic, tape, aerosol sealant, or other duct-closure system 
that meets the applicable requirements of UL 181,.UL 181A, or UL 181B. If mastic or tape is used to seal 
openings greater than 114 inch, the combination of mastic and either mesh or tape shall be used. 

Portions of supply-air and return-air ducts conveying heated or cooled air located in one or more of the 
following spaces shall be insulated to a minimum installed level ofR-8: 

1. Outdoors; or 

2. In a space between the roof and an insulated ceiling; or 

3. In a space directly under a roof with fixed vents or openings to the outside or unconditioned spaces; or 

4. In an unconditioned crawlspace; or 

5. In other unconditioned spaces. 

Portions of supply-air ducts that are not in one of these spaces, including ducts buried in concrete slab, shall be 
insulated to a minimum installed level ofR-4.2 (or any higher level required by CMC Section 605.0) or be 
enclosed in.directly conditioned space. · 

(b) Duct and Plenum Materials. 

1. Factory-fabricated duct systems. 

A. All factory-fabricated duct systems shall comply with UL 181 for ducts and closure systems, including 
collars, connections, and splices, and be labeled as complying with UL 181. UL 181 testing may be 
performed by UL laboratories or a laboratory approved by the Executive Director. 

B. All pressure-sensitive tapes, heat-activated tapes, and mastics used in. the manufacture of rigid 
fiberglass ducts shall comply with UL 181andUL181A. 

C. All pressure-sensitive tapes and mastics used with flexible ducts shall comply with UL 181 and UL 
181B. ' . 

D. Joints and seams of duct systems and the;ii' components shall not be sealed with cloth back rubber 
adhesive duct tapes unless such tape is used in combination with mastic and drawbands. 

2. Field-fabricated duct systems. 

A. Factory-made rigid fiberglass and flexible ducts for :field-fabricated duct systems shall comply with UL 
181. All pressure-sensitive tapes, mastics~ aerosol sealants, or other closure systems used for installing 
field-fabricated duct systems shall meetthe applicable requirements ofUL 181, UL 181A, and UL 
181B. 

B. Mastic sealants and mesh. 

i. Sealants shall comply with the applicable requirements ·of UL 181, UL 181A, and UL 181B, and 
be nontoxic and water resistant. 

ii. Sealants for interior applications shall pass ASTM :tests-C73 l ( extrudability after aging) and 
D2202 (slump test on vertical surfaces), incorporated herein by reference. 
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iii. Sealants for exterior applications shall pass ASTM test&C731, C732 (artificial weathering test), 
and D2202, mcorporated herein by reference. 

iv. Sealants and meshes shall be rated for exterior use. 

C. Pressure-sensitive tape. Pressure-sensitive tapes shall comply with the applicable requirements of.UL 
181, UL 181A, and UL 181B. 

D. Joints and seams Of duct systems and their components shall not be sealed with cloth back rubber 
adhesive duct tapes unless such tape is used in combination with mastic and drawbands. 

E. Drawbands used with flexible duct. 

i. Drawbands shall be either stainless-steel worm-drive hose clamps or UV-resistant nylon duct ties. 

ii. Drawbands shall.have a minimum tensile strength.rating of 150 pounds. 

iii. Drawbands shall be tightened· as recommended by the manufacturer with an adjustable tensioning 
tool .. 

F. Aerosol-sealant closures. 

1. Aerosol sealants shall meet the requirements of UL 723 and be applied according to manufacturer 
specifications. 

ii. Tapes or mastics used in combination with aerosol sealing shall meet the requirements of this 
section. 

(c) All duct insulation product R-values shall be based on insulation only (excluding air films, vapor retarders, or 
other duct components) and tested C-values at 75°F mean temperature at the installed thickness, in accordance 
with ASTM CS 18 or AS1M Cl 77, incorporated herein by reference, and certified pursuant to Section 110.8. 

( d) The installed thickness of duct insulation used to determine its R-value shall be determined as follows: 

1. For duct board, duct liner, and factory-made rigid ducts not normally subjected to compression, the nominal 
insulation thickness shall be used. 

2. For duct wrap, installed thickness shall be assumed to be 75 percent (25 percent compression) ofnominal 
thickness. 

3. For factory-made flexible air ducts, the installed thickness shall be determined by dividing the difference 
between the actual outside diameter and nominal inside diameter by two. 

( e) Insulated flexible duct pr~ducts installed to meet this reqcirenient must include labels, in maximum intervals of 
3 feet, showing the thermal performance R-value for the duct insulation itself (excluding air films, vapor 
retarder, or other duct components), based on the. tests in Section 120.4( c) and the installed thickness determined 
by Section 120.4(d)3. 

(f) Protection of Insulation. Insulation shall be protected from dam.age, including that due to sunlight, moisture, 
equipment maintenance, and wind but not limited to the following: Insulation exposed to weather· shall be 
suitable for outdoor service e.g., protected by aluminum, sheet metal, painted canvas,_ or plastic cover. Cellular 
foam insulation shall be protected as .above or painted with a coating that is water retardant and provides 
shielding from solar radiation that can cause degradation of the material. 
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Nonresidential. high-rise residential. and hotel/motel buildings shall comply with the applicable requirements of 
Sections 120.5(a) and 120.5(b). 

(a) Before an occupancy permit is granted the following equipment and systems shall be certified as meeting the 
Acceptance Requirements for Code Compliance, as specified by the Reference Nonresidential Appendix NA7. 
A Certificate of Acceptance shall be submitted to the enforcement agency that certifies that the equipment and 
systems.meet the acceptance requirements: 

1. Outdoor air ventilation systems shall be tested in accordance with NA 7 .5 .1 

2. Constant volume, single zone unitary air conditioning and heat pump unit controls shall be tested in 
accordance with NA 7 .5 .2. · 

3. Duct systems.shall be tested in accordance withNA7.5.3 where either: 

A. They are new duct systems thatmeetthe criteria of Sections 140.4(1)1, 140.4(1)2, and 140.4(1)3; or 

B. They are part ofa system that meets the criteria of Section 141.0(b)2D. 

4. Air economizers shall be tested in accordance with NA 7.5 .4. 

EXCEPTION to Section 120.5(a)4: Air economizers installed by the HV AC system manufacturer and 
certified to the Commission as being factory cahbrated and tested are exempt from the Functional Testing 
section of the Air Economizer Controls acceptance test as described in NA7.5.4.2. 

5. Demand control ventilation systems required by Section 120.l(c)3 shall be tested in accordance with 
NA7.5.5 

6. Supply fan variable flow controls shall be tested in accordance with NA7.5.6 

7. Hydronic system variable flow controls shall be tested in accordance with NA7.5.7 arid NA7.5.9 

8. Boiler or chillers that require isolation controls~ specified by Section 140.4(k)2 or 140.4(k)3 shall be 
tested in accordance with NA7.5.7 

9. Hydronic systems with supply water temperature reset controls shall be tested in accordance with NA7.5.8 

10. Automatic demand shed controls shall be tested in accordance with NA7.5.10. 

11. Fault Detection and Diagnostics (FDD) for Packaged Direct-Expansion Units ~hall be tested in accordance 
with NA7.5.ll. · 

12. Automatic Fault Detection and Diagnostics. (FDD)' for air handling units and zone terminal units shall be 
tested in accordance with NA 7.5.12. 

13. Distributed Energy Storage DX AC Systems shall be tested in ac~ordance with NA 7.5 .13. 

14. Thernial Energy Storage (TES) Systems shall be tested in accordance with NA7.5.14. 

15. Supply. air temperature reset controls shall be tested in accordance with NA 7 .5 .15. 

16. Water.:.cooled chillers served by cooling towers with condenser water reset controls shall be tested in 
accordance with NA7.5.19. · 

17. When an Energy Management Control System is installed, it shall functionally meet all of the applicable 
requirements of Part 6. 
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(b) When certification is required by Title 24, Part 1, Section 10-103-BJ., the acceptance testing specified by 
Section 120.5(a) shall be performed by a Certified Mechanical Acceptance Test Technician (CMATT). If the 
CMATT is operating as an employee, the CMATT shall be employed by a Certified Mechanical Acceptance 
Test Employer. The CMATT shall disclose on the· Certificate of Acceptance a valid CMATT certification 
identification number issued by an approved Acceptance Test Technician Certification Provider. The CMA TT 
shall complete all Certificate of Acceptance documentation in accordance with the applicable requirements in 
Section l0-103(a)4. · 

NOTE: Authority: Sections 25402, 25402.1, and 25213, Public Resources Code. Reference: Sectiorui 25007, 
25402(a)-(b ), 25402.1, 25402.4, 25402.5, 25402.8 and 25910, Public Resources Code. 
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SECTION 120.ti- MANDATORY REQUIREMENTS FOR COVERED 
PROCESSES . 
Nonresidential, high-rise residential and hotel/motel buildings shall comply With the applicable requirements of 
Sections 120.6(a) through 120.6(g). · 

(a) Mandatory Requirements for Refrigerated Warehouses 

Refrigerated Warehouses that are greater than or equal to 3,000 square feet shall meet #le requirements of 
Subsections 1, 2, 3, 6 and 7 of Section 120.6(a). 

Refrigerated Spaces that are less than 3,000 square feet shall meet the requirements of the Appliance Efficiency 
Regulations for walk-in coolers or freezers contained in the Appliance Efficiency Regulations (California Code 
of Regulations, Title 20, Sections 1601through1608). 

Refrigerated Spaces that (i) comprise a total of3,000 square feet or more; and (ii) are collectively served by the 
same refrigeration system compressor(s) and condenser(s) shall meet the requirements of Subsections 4, 5 and 7 
of Section 120.6(a). · 

1. Insulation Requirements. Exterior surfaces of refrigerated warehouses shall be insulated at least to the R-
values in TABLE 120.6-A. · 

TABLE 120.6-A REFRIGERATED WAREHOUSE INSULATION 
SPACE SURFACE MINIMUM R-V ALUE (°F•hr•sf/Btu) 

Roo:flCeiling R-40 

Wall R-36 
Freezers Floor R-35 

Floor with all heating from productive 
refrigeration capacity1 

R-20 

Roo:flCeiling R-28 
Coolers 

Wall R-28 

1
· All underslab heating is provided by a heat exchanger that provides refrigerant subcooling or other means that 

result in productive refrigeration capacity on the associated refrigerated system. 

2. UJ?.derslab heating. Electric resistance heat shall not be used for the purposes ofunderslab heating. 

EXCEPTION to Section 120.6(a)2: Underslab heating systems controlled such that the electric resistance 
heat is thermostatically controlled and disabled during the summer on-peak period defined by the local 
electric utility. 

3. Evaporators. New fan-powered evaporators used in coolers and freezers shall conform to the following: 

A. Single phase fan motors less than 1 hp and less than 460 Volts in newly ·installed evaporators shall be 
electronically commutated motors or shall have a minimum motor efficiency of 70 perc·ent when rated 
in accordance with NEMA Standard MG 1-2006 at full load rating conditions. 

B. Evaporator fans served either by a suction group with multiple compressors, or by a single compressor 
with variable capacity capability shall be variable speed and the speed shall be controlled in response to 
space temperature or humidity. 

EXCEPTION 1 to Section 120.6(a)3B: Addition, alteration or replacement ofless than all of the 
evaporators in an existing refrigerated space that does not have speed~controlled evaporators. 

EXCEPTION 2 to Section 120.6(a)3B: Coolers within refrigerated warehouses that maintain a 
Controlled Atmosphere for which a licensed engineer has certified that the types of products stored will . 
require constant operation at 100 percent of the design airflow. 

EXCEPTION 3toSection120.6(a)3B: Areas within refrigerated warehouses that are designed solely 
for the purpose of quick chllling/fr~ezing of products, including but not limited to fspace§. with design 
cooling capacities of greater than 240 Btulbr-ft2 (2 tons per 100 fr2». 
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C. Evaporator fans served by a single compressor that does not have variable capacity shall utilize controls 
to reduce airflow by at least 40 percent for at least 75 percent of the time when the compressor is not 
running. 

EXCEPTION to Section 120.6(a)3C: Areas within refrigerated warehouses that are designed solely 
for the purpose of quick chilling/freezing of products (space with design cooling capacities of greater 
than 240 Btulhr-ft2 (2 tons per 100 ft2)). 

4. Condensers. New fan-powered condensers on new refrigeration systems shall conform to the following: 

A. Design saturated condensing temperatures for evaporative-cooled condensers and water-cooled 
condensers served by fluid coolers or cooling towers shall be less than or equal to: 

i. The design wetbulb temperature plus 20°F in locations where the design wetbwb temperature is 
less than or equal to 76°F; or 

ii. The design wetbulb temperature plus l9°F in locations where the design wetbulb temperature is 
between 76°F and 78°F; or 

iii. The design wetbulb temperature plus l 8°F in locations were the design wetbulb temperature is 
greater than or equal to 78°F. 

EXCEPTION to Section 120.6(a)4A: Compressors and condensers on a refrigeration system for 
which more than 20 percent of the total design refrigeration cooling load is for quick chilling or 
freezing, or process refrigeration cooling for other than a refrigerated space. 

B. Design saturated condensing temperatures for air-cooled condensers shall be less than or equal to the 
design drybulb temperature plus l0°F for systems serving freezers and shall be less than or equal to the 
design drybulb temperature plus l5°F for systems serving coolers. 

EXCEPTION 1 to Section 120.6(a)4B: Condensing units with a total compressor horsepower less 
than 100 HP. 

EXCEPTION 2 to Section 120.6(a)4B: Compressors and condensers on a refrigeration system for 
which more than 20' percent of the total design refrigeration cooling load is for quick chilling or 
:freezing, or process refrigeration cooling for other than a refrigerated space. 

C. All condenser fans for evaporative-cooled condensers or fans on cooling towers or fluid coolers shall 
be continuously variable speed, and the condensing temperature control system shall control the speed 
of all fans serving a common condenser high side in unison. The minimum condensing temperature 
setpoint shall be less than or equal to 70°F. · 

D. All condenser fans for air-cooled condensers shall be continuously variable speed and the condensing 
temperature or pressure control system shall control the speed of all condenser fans serving a common 
condenser high side in unison. The minimum condensing temperature setpoint shall be less than or 
equal to 70°F. 

E. Condensing temperature reset The condensing temperature set point of systems served by air-cooled 
condensers shall be reset in response to ambient drybulb temperature. The condensing temperature set 
point of systems served by evaporative-cooled condensers or water-cooled condensers (via cooling 
towers or fluid coolers) shall be reset in response to ambient wetbulb temperatures. 

EXCEPTION to Section 120.6(a)4E: Condensing t~mperature control strategies approved by the 
Executive Director that have been demonstrated to provide at least equal energy savings. · 

F. Fan-powered condensers shall meet the condenser efficiency requirements listed in TABLE 120.6-B. 
Condenser efficiency is defined as the Total Heat of Rejection (THR) capacity divided by all electrical 
input power including fan power at 100 percent fan speed, and power of spray pumps for evaporative 
condensers. 

G. Air-cooled condensers shali have a fin density no greater than 10 fins per inch. 

EXCEPTION to Section 120.6(a)4G:' Micro-.channel condensers. 
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TABLE 120;6-B FAN-POWERED CONDENSERS-MINIMUM EFFICIENCY REQUIREMENTS 

CONDENSER TYPE REFRIGERANT TYPE MINIMUM EFFICIENCY RATING CONDITION 

Outdoor Evaporative-Cooled 
with THR Capacity> 8,000 All 350 Btub/Watt 
MBH 100°F Saturated Condensing 

Outdoor Evaporative-Cooled Temperature (SCT), 70°F · 
Outdoor Wetbulb Temperature with THR Capacity< 8,000 All 160 Btub/Watt MBH and Indoor Evaporative-

Cooled 

Ammonia 75 Btub/Watt 105°F Saturated Condensing 
Outdoor Afr-Cooled Temperature (SCT), 95°F 

Halocarbon 65 Btuh/Watt Outdoor Drvbulb TemtJerature 

Indoor Afr-Cooled All Exempt 

5. Compressors. Compressor systems utilized in refrigerated warehouses shall conform to the following: 

A. Compressors shall be designed to operate at a minimum condensing temperature of70°F or less. 

· B. New open-drive screw compressors in new refrigeration systems with a design saturated suction 
temperature (SST) of 28°F or lower that discharges to the system condenser pressure shall control 
compressor speed in response to the refrigeration load. 

EXCEPTION 1toSection120.6(a)5B: Refrigeration plants with more than.one dedicated compressor 
per suction group. 

EXCEPTION 2 to Section 120.6(a)5B: Compressors and condensers on a refrigeration system for 
which more than 20 percent of the total design refrigeration cooling load is for quick chilling or · 
freezing, or process refrigeration cooling for other than a refrigerated space. · 

C. New screw compressors with nominal electric motor power greater than 150 HP shall include th.e 
ability to automatically vary the compressor volume ratio (Vi) in respons~ to operating pressures. 

6. Infiltration Barriers. Passageways between freezers and higher-temperature spaces, and passageways 
between coolers and nonrefrigerated spaces, shall have an infiltration barrier consisting of strip curtains, an 
automatically-closing door, or an air curtain designed by the manufacturer for use in the passageway and 
temperatur.e for which it is applied. 

EXCEPTION 1.to Section 120.6(a)5: Openings with less than 16 square feet of opening area. 

EXCEPTION 2 to Section 120.6(a)6: Dock doorways for trailers. 

7. Refrigeration System Acceptance. Before an occupancy permit is granted for a new refrigerated 
warehouse, or before a new refrigeration system serving a refrigerated warehouse. is operated for norm.al 
use, the following equipment and systems shall be certified as meeting the Acceptance Requirements for 
Code Compliance, as specified by the Reference Nonresidential Appendix NA7. A Certificate of 
Acceptance shall be submitted to the enforcement agency that certifies that the equipment and systems meet 
the acceptance reqti:irements: 

A. Electric resistance underslab heating systems shall be tested in accordance with NA7.10.1. 

B. Evaporators fan motor controls shall be tested in accordance with NA7.10.2. 

C. Evaporative condensers shall.be tested in accordance with NA7.10.3.1. 

D. Air-cooled condensers shall be tested in accordance with NA7.10.3.2. 

E. Variable speed compressors shall be tested in accordance with NA7.10.4. 

· (b) Mandatory Requirements for Commercial Refrigeration 

Retail food stores with 8,000 square feet or more of conditioned area, and that utilize either: refrigerated display 
cases, or walk-in coolers or freezers connected to remote compressor units or condensing units, shall meet the 
requir~ments of Subsections 1 through 4. 
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1. Condensers serving refrigeration systems. Fan-powered condensers shall conform to the following 
requirements: 

A. All cond~nser. fans for air-cooled condensers, evaporative-cooled condensers, air or water-cooled fluid 
coolers or cooling towers shall be continuously variable speed, with the speed of all fans serving a 
common condenser high side controlled in unison. · 

B. The refrigeration system condenser controls for.systems. with air-cooled condensers shall use variable­
setpoint control logic to reset the condensing temperature setpoint in response to ambient drybulb 
temperature. 

C. The refrigeration system condenser controls for systems with evaporative-cooled condensers shall use 
variable-setpoint control logic to reset the condensing temperature setpoint in response to ambient 
wetb~b temperature. 

' EXCEPTION to Section 120.6(b )lB and C: Condensing temperature control strategies approved by 
. th~ executive director that have been demonstrated to provide equal energy savings. 

D. The minimum condensing temperature setpoint shall be less than or equal to 70°F. 

E. Fan~powered condensers shall meet the specific efficiency requirements listed in Table 120.6-C. 

TABLE 120.6-C FAN-POWERED CONDENSERS-SPECIFIC EFFICIENCY REQUIREMENTS 
CONDENSER TYPE MlNIMUM SPECIFIC EFFICIENCY" RATING CONDIDON 

Evaporative-Cooled 160Btuh/W 100°F Saturated Condensing Temperature (SCT), 70°F 
Entering Wetbulb Temperature 

Air-Cooled 65BtubfW 105°F Saturated Condensing Temperature (SCT), 95°F 
Entering Drybulb Temperature 

a See Section 100 .1 for definition of condenser specific efficiency. 

EXCEPTION 1 to Section 120.6(b)1E: Condensers with a Total Heat Rejection capacity ofless than 
150,000 Btuh at the specific efficiency rating condition. ·. 

EXCEPTION 2 to Section 120.6(b)1E: Stores located in Climate Zone 1. 

EXCEPTION 3 to Section 120.6(b)lE: Existing condensers that are reused for an addition or 
alteration. 

F. Air-cooled condensers shall have a fin density no greater than 10 fins per inch. 

EXCEPTION 1 to Section 120.6(b)1F: Microchannel condensers. · 

EXCEPTION 2 to Section 120.6(b)1F: Existing condensers that are reused for an addition or 
alteration. · . 

EXCEPTION to Section 120.6(b)1: :New condensers replacing existing condensers when the attached 
compressor system Total Heat of Rejection does not increase and less than 25 percent of both the attached 
compressors and the attached display cases are new. 

2. Compressor Systems. Refrigeration compressor systems and condensing units shall conform to the 
following requirements. 

. . . 
A. Compressors and multiple-compressor suction groups shall include control systems that use floating 

suction pressure logic to reset the target saturated suction temperature based on the temperature 
requjrements of the attached refrigeration display cases or walk-ins. 

EXCEPTION 1toSection120.6(b)2A: Single compressor systems that do not have.continuously 
variable capacity capability. 

EXCEPTION 2 to Section '120.6(b )2A: Suction groups that have a design saturated suction 
temperature of 3 0°F or higher, or suction groups that comprise the high stage of a two-stage or cascade 
system or that primarily serve chillers for secondary cooling fluids.. · 
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B. Liquid subcooling shall be provided for all low temperature compressor systems with a design cooling 
capacity equal or greater than 100,000 Btu/hr with a design saturated suction temperature of-10°F or 
lower, with the subcooled liquid te:ij].perature maintained continuously at 50°F or less at the exit of the 
subcooler, using compressor economizerport(s) or·a separate medium or high temperature suction 
group operating at a saturated suction temperature of l 8°F or higher. 

EXCEPTION to Section 120.6(b)2B: Low temperature cascade systems that condense into another 
refrigeration system rather than condensing to ambient temperature. 

EXCEPTION to Section 120.6(b)2A and 2B: Existing compressor systems that are reused for an addition 
or alteration. 

3. · Refrigerated Display Cases. Lighting in refrigerated display cases, and lights on glass. doors installed on 
walk-in coolers and :freezers shall be controlled by one of the following: 

A. Automatic time switch controls to turn off lights during nonbusiness hours. Timed overrides for any 
line-up or walk-in case may only be used to turn the lights on for up to one hour. Manual overrides 
shall time-out automatically to turn the lights off after one hour. 

B. Motion sensor cohtrols on each case that reduce display case lighting power by at least 50 percent 
within 30 minutes after the area near the case is vacated. · 

EXCEPTION to Stiman ll9.6EIJ)l1 Stores vffl:ieh are n0rmally efltm fer ln1siness 14Q liEn;ws er mere per 
~ 

4. Refrigeration Heat Recovery. 

A. HV AC systems shall utilize heat recovery from refrigeration system(s) for space heating, using no less 
than 25 percent of the sum of the design Total Heat of Rejection of all refrigeration systems that have 
individual Total Heat of Rejection values of 150,000 Btu/h or greater at design conditions. 

EXCEPTION 1 to Section 120.6(b)4A: Stores located in Climate Zone 15. 

EXCEPTION 2 to Section 120.6(b)4A: HV AC systems or refrigeration systems that are reused for an 
addition or alteration. 

B. The increase in hydrofluorocarbon refrigerant charge associated with refrigeration heat recovery 
equipment and piping shall be no greater than 0.35 lbs per 1,000 Btu/h of heat recovery heating 
capacity. 

( c) Mandatory Requirements for Enclosed Parking Garages. Mechanical ventilation systems for enclosed 
parking garages where the total design exhaust rate for the garage is greater than or equal to 10,000 c:fin shall 
conform to all of the following: 

1. Automatically detect contaminant levels and stage fans or modulate fan airflow rates to 50 percent or less of 
design capacity provided acceptable contaminant levels are maintained. 

2. Have controls and/or devices that will result in fan motor demand of no more than 30 percent of design 
wattage at 50 percent of design airflow. 

3. CO shall be monitored with at least one sensor per 5,000 square feet, with the sensor located in the highest 
expected concentration locations, with at least two sensors per proximity zone. A proximity zone is defined 
as an area that is isolated from other areas either by floor or other impenetrable obstruction. 

4. CO concentration at all sensors is maintailled at 25 ppm or less at all times. . / 

5. The ventilation rate shall be at least 0 .15 cfm/:ft2 when the garage is scheduled to be occupied. 

6. The system shall maintain the garage at negative or neutral pressure relative to other occupiable spaces 
when the garage is scheduled to be occupied. 

7. CO sensors shall be: 

A. Certified by the manufacturer to be accurate within pllis or minus 5 percent of measurement. 

B. Factory calibrated. 

C. Certified by the manufacturer to drift no more than 5 percent per year. 
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D. Certified by the manufacturer to require cahbration no more :frequently than once a year. 

E. Monitored by a control system. The system shall have logic that automatically checks for sensor failure 
by the following means. Upon detection of a failure, the system shall reset to design ventilation rates 
and transmit an alarm to the facility operators. 

i. If any sensor has not been calibrated according to the manufacturer's recommendations within the 
specified calibration period, the sensor has failed. 

ii. During unoccupied periods the system compares the readings of all sensors, e.g. if any sensor is 
more than 15 ppm above or below the average of all sensors for longer than 4-four hours, the 
sensor has failed. 

iii. During occupied periods the system compar,es the reading~· of sensors in the same proximity zone, 
e.g. if the 30 minute rolling average for any sensor in a proximity zone is more than 15 ppm above 
or below the 30 minute rollli,ig average for other sensor(s) in that proximity zone, the sensor has 
failed. 

8. Parking Garage Ventilation System Acceptance. Before an occupancy permit is granted for a parking 
garage system subject to Section 120.6( c ), the following equipment and systems shall be certified as 
meeting the Acceptance Requirements for Code Compliance, as specllied by the Reference Nonresidential 
Appendix NA 7. A Certificate of Acceptance shall be submitted to the enforcement agency that certifies that 
the equipment and systems meet the acceptance requirements specified in NA 7 .12. 

EXCEPTION 1 to Section 120.6(c): Any garage, or portion ofa garage, where more than 20 percent of the 
vehicles expected to be stored have non gasoline combustion engines. 

EXCEPTION 2 to Section 120.6(c): Additions and alterations to existing garages where less than 10,000 cfm 
of new exhaust cap.acity is being added. 

(d) Mandatory Requirements for Process Boilers 

1. Combustion air positive shut-off shall be provided on all newly installed process boilers as follows: 

A. All process boilers with an input capacity of2.5 J\.'.IMBtu/h (2,500,000 Btu/h) and above, in which the 
boiler is designed to operate with a non-positive vent static pressure. 

B. ·All process boiiers where one stack serves two or more boilers with a total combined input capacity per 
stack of2.5 MMBtu/h (2,500,000 Btu/h). 

2. Process boiler combustion air fans with motors 10 horsepower or larger shall meet one of the following for 
newly installed boilers: 

A. The fan motor shall be driven by a variable speed drive; or 

B. The fan motor shall include controls that limit the fan motor demand to no more than 30 percent of the 
total design wattage at 50 percent of design air volume. 

3. Newly installed process boilers with an input capacity of 5 :M:MBtu/h (5,000,000 Btu/h) to 10 MMBtu/h 
(10,000,000 Btu/h) shall maintain excess (stackgas) oxygen concentrations at less than or equal to 5.0 
percent by volume on a dry basis over firing rates of20 percent to 100 percent. Combustion air volume · 
shall be controlled with respect to firing rate or measured flue gas oxygen concentration. Use of a common 
gas and combustion air control link~e or jack shafl is prohibited. 

4. Newly installed process boilers with an input capacity greater than 10 MMBtu/h (10,000,000 Btu/h) shall 
maintain excess (stack-gas) oxygen concentrations at less than or equal to 3.0 percent by volume on a dry 
bas:iS over firing rates of20 percent to 100 percent. Combustion air ·volume shall be controlled with respect 
to measured flue gas oxygen concentration. Use of a common gas and combustion air control linkage or 
jack shaft is prohibited. 

(e) Mandatory Requirements for Compressed Air Systems. All new compressed air systems, and all additions or 
alterations of compressed air systems where the total combined online horsepower (hp) of the compressor( s) is 
25 horsepower or more shall meet the requirements of Subsections 1 through 3. These requirements apply to the 
compressors and related controls that provide compressed air and do not apply to any equipment or controls that 
use or process the compressed air. 
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EXCEPTION to Section 120.6(e): Alterations of existing compressed air systems that include one or more 
centrifugal compressors. 

1. ·Trim Compressor and Storage. . The compressed air system shall be equipped with an appropriately sized 
trim compressor and primary storage to provide acceptable performance across the range of the system and 
to avoid control gaps. The compressed air system shall comply with Subsection A or B below: 

A. The compressed air system shall include one or more variable speed drive (VSD) compressors. For 
systems with more than one compressor, the total combined capacity of the VSD compressor(s) acting 
as trim compressors must be at least 1.25 times the largest net capacity increment between 
combinations of compressors. The compressed air system shall include primary storage of at least one 
gallon per actual cubic feet per minute (acfm) of the largest trjm compressor; or, 

B. The. compressed air system shall include a compressor or set of compressors with total effective trim 
capacity at least the size of the largest net capacity increment between combinations of compressors, or 
the size of the smallest compressor, whichever is larger. The total effective trim capacity of single 
compressor systems shall cover at least the range from 70 percent to 100 percent of rated capacity. The 
effective trim capacity of a compressor is the size of the continuous operational range where the 
specific power of the compressor (kW/100 ac:fm) is within 15 percent of the specific power at its most 
efficient operating point. The total effective trim capacity of the system is the sum of the effective trim 
capacity of the trim compressors. The system shall include primary storage of at least 2 gallons per 
acfm of the largest trim compressor. 

EXCEPTION 1toSection120.6(e)l: Compressed air systems in existing facilities that are adding or 
replacing less than 50 percent of the online capacity of the system. 

EXCEPTION 2 to Section 120.6(e)l: Compressed air _systems that have been approved by the Energy 
Commission Executive Director as having demonstrated that the system serves loads for which typical air 
demand fluctuates less than 10 percent. 

2. Controls. Compressed air systems with more than one compressor online, having a combined horsepower 
rating of more than 100 hp, must operate with a controller that is able to choose the :rµost energy efficient 
combination of compressors within the system based on the current air.demand as measured by a sensor. 

3. Compressed Air System Acceptance. Before an occupancy permit is granted for a compressed air system 
subject to Section 120.6(e), the following equipment and systems shall be certified as meeting the . 
Acceptance Requirements for Code Compliance, as specified by the Reference Nonresidential Appendix 
NA 7. A Certificate of Acceptance shall be submitted to the enforcement agency that certifies that the 
equipment and systems meet the acceptance requirements specified in NA 7.13. 

(f) Mandatory Requirements for Elevators 

1. The light power density for the luminaires inside the elevator-cab shall be no greater than 0 .6 watts per 
square foot. 

2. Elevator cab ventilation fans for cabs without space conditioning shall not exceed 0.33 watts per CFM 
as measured at ·maximum speed. 

3. When the elevator cab is stopped and unoccupied with doors closed for over 15 minutes. the cab 
interior lighting. and ventilation fans shall be switched off until elevator cab operation resumes. 

4. Lighting and ventilation shall remain operational in the event that the elevator cabin gets stuck when 
passengers are in the cabin. 

5. Elevator Lighting and Ventilation Control Acceptance. Before an occupancy perm.it is granted for 
elevators subject to 120.6(£), the following equipment and systems shall be certified as meeting the 
Acceptance Requirement for Code Compliance, as specified by the Reference Nonresidential Appendix 
NA 7. A Certificate of Acceptance shall be submitted to the enforcement agency that certifies ·that the 
equipment and systems meet the acceptance .requirements specified in NA 7.14. 

EXCEPTION 1 to Section 120.6(f)l: Interior signal lighting and interior display lighting are not inCluded 
in the calculation of lighting power density. 

(g) Mandatory Requirements for Escalators and Moving Walkways 
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1. Escalators and moving walkways located in airports. hotels. and transportation :function areas shall 
automatically slow to the minimum permitted speed in accordance with As:ME Al 7. I/CSA B44 when 
not conveying passengers. 

·2. Escalators and Moving Walkways Acceptance. Before an occypancy permit is granted for escalators 
and moving walkWays subject to 120.6(g), the following equipment and systems shall be certified as 

· meeting the Acceptance Requirement for Code Compliance, as specified by the Reference 
Nonresidential Awendix NA 7. A Certificate of Acceptance shall be submitted to the enforcement 
agency that certifies that the· equipment and systems meet the acceptance requirements specified in 
NA7.15 . 
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SECTION 120.7 -MANDATORY INSULATION REQUIREMENTS 
Any newly eo.etea :oonresiclentia:l aa.dN onresidential. high-rise residential,. and hotel/motel bHildiag buildings 
shall meet-comply with the miBimum applicable requirements in this SeetionSections 120.7(a) through 120.7(c). 

(a) Roof/Ceiling Insulation. The opaque portions of the rooficeiling that separates conditioned spaces from 
unconditioned spaces or ambient air shall meet the applicable requirements ofitems 1 ~through 3 below: 

1. Metal Building- The weighted average U-factor of the roof assembly shall not exceed 0.098. 

2. Wood Framed and Others- The weighted average U-factor. of the roof assembly shall not exceed 0.075. 

3. Insulation Placement- Insulation installed to limit heat loss and gain from conditioned spaces to 
unconditioned spaces shall comply with the following: 

A. Insulation shall be installed in direct contact with a continuous. roof or ceiling. which· is sealed to limit 
infiltration and exfiltration as s_pecified in Section 110. 7, including but not limited to placing insulation 
either above or below the roof deck or on top of the finished ceiling: and 

B. When insulation is installed at the roof in nonresidential buildings, fixed vents or openings to the 
outdoors or to unconditioned spaces shall not be installed and the space between the ceiling and the 
roof is either directly or indirectly conditioned space and shall not be considered an attic for the 
purposes of complying with CBC attic ventilation requirements: and 

C. Insulation sh.all net be placed on top of a suspended ceiling with removable ceiling panels shall not be 
used to meetthe Roof/Ceiling-requirement of Sections 140.3 and 141.0: and 

· EXCEPTION to Section 120. 7(a)3: When there are conditioned spaces with a combined floor area no 
greater than 2.000 square feet in an otherwise unconditioned building, and when the average height of 
the space between the ceiling and the roof over these spaces is greater than 12 foet, insulation placed in 
direct contact with a suspended ceiling with removable ceiling panels shall be an acceptable method of 
reducing heat loss from a conditioned spac.e and shall be accounted for in heat loss calculations. 

9. WheFe filsulati0n is installsii ae0ve 1he nrnfmg memllrlifl:e 0r aeeve the layer used te seal tftlil F0effr0m 
¥tateF Jl<lftetrntien the inslilatieE: all-all h:ave a mw<imum ·.vat0r aesemtien eHU flBl'eent l;iy velfillle when 
histed ae00riling te ASTM StfNidaFe C272. 

NOTE: Vents. that do not penetrate the roof deck, that are designed for wind resistance for roof membranes 
are not within the scope of Section 120.7(a)3B. 

(b) Wall Insulation. The opaque portions of walls that separate conditioned spaces from unconditioned spaces or 
ambient.air shall meet the applicable requirements ofiten:i.s 1 tbrough-6-7 below: 

1. Metal Building- The weighted average U-factor of the.wall assembly shall not exceed 0.113. 

2. Metal Framed- The weighted average U-factor of the wall assembly shall not exceed Jl.1:51~. 

3, Light Mass Walls-A 6 inches or greater Hollow Core Concrete Masonry Unit shall have a U-factor not to 
exceed 0.440. · 

4. Heavy Mass .Walls-Al! 8 inch~ or gr~ater Hollow Core Concrete Masonry Unit shall have a U-factor not 
to exceed 0,690. · 

5. Wood Framed and Others- The weighted average U-factor of the wall assembly shall not exceed 0.110. 

· 6.,. Spandrel Panels andaoam:u; Glas!FCurtain Wall- The weighted average U-factor of the ~pandrel 
panels and ~cbrtalli wall assembly shall not exceed 0.280. 

7. Demising.Walls The €l1Ja§tte !"€Jrtiell8 0fframea demising walls sh:all l3e insalated with an installed R 
·;1am0 efE:0 foss thoo R 13 b eroe@n '&am.mg m-IWS. flF sli-all h:ave a U footsr E:et greafaF than Q. I 92. The 
opaque portions of framed demising walls shall meet the requirements ofltem A or B below: 

A. Wood framed walls shall be insulated to meet a U-factor not greater than 0.099. 
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B. Metal Framed walls shall'oe insulated to meet a U-facfortfotgreater than 0.151. 

( c) Floor and Soffit Insulation. The opaque portions of floors and soffits that separate conditioned spaces from 
unconditioned spaces or ambient air shall meet the applicable requirements ofltems 1 and 2 below: 

1. Raised Mass Floors- Shall have a minimum of 3 inches of lightweight concrete over a metal deck or the 
weighted average U-factor of the floor assembly shall not exceed 0.269. 

2. Other Floors-The weighted average U-factor of the floor assembly shall not exceed 0.071. 

3. Heated Slab Floor-A heated slab floor shall be insulated to meet the requirements of Section 110.8(g) 

EXCEPTION to Section 120. 7: A dedicated building used solely as a data center that has a total covered process 
load exceeding 750 kW . 

.. , 1.: 
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SECTION 120.8 - NONRESIDENTIAL BUILDING COlVlMISSIONING 
For aH aew nNonresidential buildings with conditioned space of 10,000 square feet or more. shall comply with the 
applicable requirements of Sli-bsections Sections 4120.8-(a) through W,120.80) for bti:ilcliag commissioaiag shall be 
included in the building design and construction processes of the builcling project to verify that the bailcling energy 
systems a:e:d eomponeats meet the owner's or owner representative's project requirements. All building systems and 
components covered by'Sections 110.0, 120.0, 130.0, and 140.0 shall be included in the scope of the commissioning 
requirements in this Section, excluding those related solely to covered processes. 

Fer-Nonresidential buildings with conditioned space ofless than 10,000 square feet-enly-:shall comply with the 
design review requirements specified in Sections 120.8(d) .. and shall include any measures or requirements necessary 
for completing this review in the construction documents in a manner consistent with Sectionl20.8( e) shall be 
completed. 

NOTE: Nonresidential buildings include nonresidential spaces such as nonresidential function areas within 
hotel/motel and highrise residential buildings. The requirements of Section 120.8 apply based on the square footage 
of the nonresidential spaces. 

The commissioning described in this Section is in addition to any commissioning required by Title 24. Part 11~ 
Section 5.410.2. 5.410.4. and subsections. 

(a) Summary of Commissioning Requirements. Commissioning shall include completion of+j;he following items 
shall be completed: 

.1. Owner's or owner representative's project requirements; 

2. Basis of design; 

3. Design phase design review; 

4. Commissioning measures shown in the construction documents; 

5. Commissioning plan; 

6. . Functional performance testing; 

7. Documentation and training; and 

8. Commissioning report. 

(b) Owner's or Owner Representative's Project Requirements (OPR). The energy-related expectations and 
requirements of the building shall be documented before the design phase of the project begins. This 
documentation shall include .the following: 

1. Energy efficiency goals; 

llZ. Ventilation requirements; 

4J,. Project documentationpFegram requirements, including facility functions and hours of operation, and need 
for after hours operation;'* 

~. Equipment and systems expectations..~ 

5. Building envelope perfonnance. exoectations. 

_EXCEPTION ta Seetian 120.S(b): Builcliags less thaa 10,000 square feet. 

(c) Basis ofi>esign (BOD). A written explanation ofhowthe design of the building systems and components meets 
the OPR shall be completed at tlie design.phase of the building project, and updated as necessary during the 
design and construction phases. The Basis of Design document shall cover the following systems and 
cOMponents: 

1. Heating, ventilation, air conditioning (HV AC) systems and controls; 

2. Indoor lighting system and controls;.• 
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3. Water heating systems and controls; and 

4. Any building envelope component considered in the QPR !.md.1. 

_EXCEPTION te SeetieB 120.8(e): Btlildmgs less than 10,000 square feet. 

(d) Design Phase Design Review. 

1. Design Reviewer Requirements. Fer ba#diags less than 10,000 sqmire feet; design phase design re•Aew 
may be oompleted by the design engineer. Buildffigs between 10,000 aad 50,000 square feet reqaire 
cempletiea efthe Desiga Re•t'iew Cheok1ist by either aB: engineer m hease to the desiga firm bat ROt 
asseoiated w-ith the btlildiRg preject, or a third: party desige engineer. Per btHldiags larger thaB 50,000 
square feet or fer btHldiRgs with comple:K: meehafilcal systems, aa iRdepeRdeB.t, re"Aew of these deeuments 
by a third party design eagin.eer is reqaired.The design reviewer shall be the JHlf8€lft fS8J€lMiMe mrsigner of 
the Design Review Kickoff Certificate{s) of Compliance· and Construction Document Design Review 
Checklist Certificate(s) of Compliance as specified in Part 1 Section 10-103(a)l. 

2. Design Review Kickoff. During the schematic. design phase of the building project, the owner or own:er's 
representative, design team and design reviewer must meet to discuss the project scope, schedule and how 
the design reviewer will coordinate with the project team. The building owner or owner's representative 
shall include the Design Review Checklist Kickoff Certificate of e,hompliance form in the Certificate of 
Compliance documentation ~as specified in Part 1 Section 10-103j. · 

3. Construction Documents Design Review. The Construction Document-a Design Review Checklist 
Certificate of Compliance aompliaace furm shall list-s the items that shall be checked by the design reviewer 
during the construction document review. The completed form· shall be returned to· the owner and design 
team for review and sign-off. The building owner or owner's representative shall include this ConstrustioR 
Documents Desiga Rev-iew eoffif!liaaoe form in the Certificate of Compliance documentation ~as 
specified in Part 1 Section 10-103). 

( e) Commissioning measures shown in the construction documents. InclEKie cemalissioningComplete 
descriptions of all measures or requirements necessary for commissioning shall be included in the construction 
documents (plans and specifications). Commissioning measures or requirements-shoold-shall be clear, detailed 
and complete to clarify the commissioning process. These reqairoments sheakl inohlde the list of systems and 
assemblies eommissiened, testiBg scope, roles aad responsibilities of centraotei:s, reqairemeats fer meetiRgs, 
maaagemeRt of issaes, the aomalissioniRg schedule, eperations ~d maiRtenaru;e maaual de'felopment mid of 
training, aad eheoklist and test ferm developmeRt, ffiEeeutiea aRd deoumentatiea. Inclade, fer infermatieR only, 
roles ofnoooontraotor parties. 

(f) Commissioning Plan. Prior to permit issuance a commissioning plan shall be completed to docuinent how the 
project will be commissioned and shall be started during the design phase of the building project The 
Commissioning Plan shall include the following: 

1. General project information; and 

2. Commissioning goals; and 

3 Systems to be commissioned; and · 

4. Plans to test systems and components, which shall include: 

A. An explanation of the original design intent; and 

B. Equipment and systems to be tested, including the extent of tests; and 

C. Functions to be tested; and 

D. Conditions under which the test shall be performed; and 

E. Measurable criteria for acceptable· performance; and 

F. Commissioning team information; and 

G. Commissioning process ·activities, schedules and responsibilities. Plans for the completion of 
commissioning _reqilirements listed in Sections 120.S(g) through 120.S(i) shall be included: 

_EXCEPTION te SeetioB 120.8(f): Btlildings less thaa 10,000 sqaare feet. 
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(g) Functional performance testing. Functional performance tests shall demonstrate the correct installation and 
operation of each component, system and system-to-system interface in accordance with the acceptance test 
requirements in Sections 120.5, ~130.4 anci. 140.9. Functional performance testing reports shall contain 
information addressing each ofthe building components tested, the testing methods utilized, and include any 
readings and adjustments made. 

_EXCEPTION ta Seetiea ll0.8(g): Builclings less than 10,000 sqaare feet. 

(h) Documentation and training. A Systems Manu?J and Systems' Operations Training shall be completed. 

1. Systems manual. Documentation of the operational aspects of the building shall be completed within the 
Systems Manual and delivered to the building owner or representative and facilities operator. The Systems 
Manual shall include the following: 

A. Site information, including facility description, history and current requirements; and . 

B. Site contact information; and 

C. Instructions for basic operations and maintenance, including general site operating procedures, basic 
troubleshooting, recommended maintenance requirements, and a site events log; and 

D .. Description of major systems; and 

E. Site equipment inventory and maintenance notes; and 

F. A copy of all special insp~ction verifications required by the enforcing agency or the Standards. 

2. Systems operations training. The training of the appropriate maintenance staff for each equipment type or 
system shall be documented in the commissioning report. Training materials shall include the following: 

A. System and equipment overview.(i.e., what-the equipment is, what it does and with what other systems 
or equipment it interfaces) 

B. Review and demonstration of ~peration, servicing and preventive maintenance procedures 

C. Review of the information in the Systems Manual 

D. Review of the record drawings on the systems and equipment 

EXCEPTION ta Seetiea 12tl.8(k): Blffidffigs less tlum 10,000 square feet. 

(i) Commissioning report. A complete report of commissioning process activities undertaken through the design, 
construction and reporting recommendations for post-construction phases of the buildllig project shall be 
completed and provided to the owner or owner's representative. 

EXCEPTION ta Seetiea 120.8(i): Builclings less than 10,000 sqaare feet. 
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SECTION 120.9 -MANDATORY REQUIREMENTS FOR COMMERCIAL 
BOILERS. 

(a) Combustion air positive shut-off shall be provided on all newly installed boile~s as follows: 

1. All boilers with an input capacity of2.5 MMBtu/h (2,500,000 Btu/h) and above, in which the boiler is 
designed to operate with a nonpositive vent static pressure. 

2. All boilers where one stack serves two oi: more boilers with a total combined 'input capacity per stack of 2.5 
MMBtu/h (2,500,000 Btu/h). 

(b) Boiler combustion air fans with motors 10 horsepower or larger shall meet one of the following for newly 
installed boilers: · 

1. The fan motor shall be driven by a variable speed drive, or 

2. The fan motor shall include controls that limitthe fan motor demand to no more than 30 percent of the total 
design wattage at 50 percent of design air volume. 

(c) Newly installed boilers with an input capacity 5 MMBtu!h (5,000,000 Btu/h) and greater shall maintain excess 
(stack-gas) oxygen concentrations at less than or equal to 5.0 percent by volume on a dry basis over firing rates 
of20 percent to 100 percent Combustion air volume shall be controlled with respect to firing rate or flue gas 
oxygen concentration. Use of a common gas and combustion air control linkage or jack shaft iS prohibited 

EXCEPTION to Section 120.9(c): Boilers with steady state full-load thermal efficiency 85 percent or higher. 
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SUBCHAPTER 4 
NONRESIDENTIAL, IDGH-RISE RESIDENTIAL, AND 

HOTEL/MOTEL OCCUPANCIES-· MANDATORY 
REQUIREMENTS FOR LIGHTING SYSTEMS AND 

EQUIPMENT, AND ELECTRICAL POWER 
DISTRIBUTION SYSTEMS -

SECTION 130.0 - LIGHTING CONTROLS i\...'l\ffiSYSTEMS AND 
EQUIPMENT, AND ELECTRICAL POWER DISTRIBUTION SYSTEMS­
GENERAL 
(a) EJroept as provided in 8ubseetien (b), the The design and installation of all lighting systems and equipment in 

nonresidential, high-rise residential, hotel/motel buildings, outdoor lighting, and electrical power distnoution 
systems subjeette Part 6within the scope of Section 100.0(a) shall comply with the applicable provisions of 
Sections 130.0 through 130.5. 

NOTE: The requirements of Sections 130.0 through 130.5 apply to newly constructed buildings. Section 141.0 
specifies which requirements of Sections 130.0 through 130.G5 also apply to additions and alterations to existing 
buildings. 

(b) Functional areas where compliance with the residential lighting Standards is required. The design an.d 
installation of all lighting systems, lighting controls, and equipment in the following functional areas shall 
comply with the applicable provisions of Section 150.0(k). In buildings containing these functional areas, all 
other functional areas, such as common areas, shall comply with the applicable nonresidential lighting Standards 
and the applicable nonresidential controlled receptacle requirements in Section l30.5(d). 

1. High-rise residential dwelling units. 

2. Outdoor lighting that is attached to a high-rise residential or hotel/motel building, and is separately 
controlled from the inside of a dwelling unit or guest room. 

3. Fire station dwelling accommodations. 

4. Hotel and motel guest rooms·. Additionally, hotel and motel guest rooms shall meet the requirements of 
Section 13-0.l(c)8 atttlSectioil 130.5(d)4. · 

5. Dormitory and Senior housing dwelling accommodations. 

NOTE: The resuirements of Section 130.0(b) also apply to additions and alterations to functional areas of 
existing buildings as specified in Section 130.0(b). 

(c) Luminaire classification and power. 'Luminaires shall be classified and wattage determined as follows: 

1. Luminaire labeiing. Luminaire wattage shall be labeled as follows: 
. . 

A. The maximum relamping rated wattage of a luminaire shall be listed on a permanent, preprinted, 
factory-installed label, as specified by UL 1574, 1598, 2108, or 8750, as applicable; and 

B, The factory-installed maximum relamping rated wattage label shall not consist of peel-off or peel-down 
layers or other methods that allow the rated wattage to be changed after the iuminaire has been shipped 
from the manufacturer .. 

SECTION 130.0-LIGHTING CONTROLS ANDSYSTEMS AND EQUIPMENT, AND ELECTRICAL POWER 
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EXCEPTION to Section 130.0( c)1B: Peel-down labels niay be used only for the following luminaires 
when they can accommodate a range of lamp wattages without changing the luminaire housing, ballast, 
transformer or wiring. Qualifying luminaires shall have a single lamp, and shall have integrated 
ballasts ·or transformers. Peel-down labels must be layered such that the rated wattage reduces as 
successive layers are removed. 

i. High intensity discharge luminaires, having an integral electronic ballast, with a maximum 
relampingrated wattage of150 watts. 

ii. Low-voltage Ium.inaires (except low voltage track systems), ~ 24 volts, with a maximum relamping 
rated wattage of 50 watts. · 

iii. Compact fluorescent luminaires, having an integral electronic ballast, with a maximum relamping 
rated wattage of 42 watts. 

2. For luminaires with line voltage lamp holders not containing permanently installed ballasts or transformers; 
the wattage of such luminaires shall be determine4 as follows: 

A. The maximum relamping rated wattage of the luminaire; and 

B. For recessed luminaires with line-voltage medium screw base sockets, wattage shall not be less than 50 
watts per socket. 

. :· 3. Luminaires and luminaire housings designed to accommodate a variety of trims or modular components that 
allow the conversion between incandescent and any other lighting technology without changing the 
luminaire housing or wiring shall be classified as incandescent. 

4. Screwbased adaptors shall not be used to convert an incandescent luminaire to any type ofnonincandescent 
technology. Screw-based adaptors, including screw-base adaptors classified as permanent by the 
manufacturer, shall not be recognized for compliance with Part 6. 

5. Luminaires and luminaire housings mi:Hll:lfaetured with incandescent screw base sockets shall be classified 
only as incandescent. Field modifications, including but not limited to hard wiring of an LED module, shall 
not be recogllized as converting an incandescent fo.m.inaire or Iuminaire housing to a nonincandescent 
technology for compliance with Part 6 unless such sockets are removed. 

6. Luminaires with permanently installed or remotely installed ballasts or drivers. The wattage of such 
luminaries shall be determined as follows: 

&-A. Wattage shall be t.Ihe operating input wattage of the rated lamp/ballast combination published in ballast 
manufacturer's catalogs based on independent testing lab repo~ as spec~ed by UL 1598. 

B. The maximum input wattage of the rated driver published in driver's manufacturer catalogs based on 
indeependent testing lab reports as l>pecified·by UL 8750 or LM-79. 

B. R~laeemeB.t eflamps in a lH:B'l:iaa:ire manlifaetured er rated fer use with linear fluereseeB.t lamps, •,vith 
linear lamps ef a different teelmelogy sueh as linear LED lamps, shall ~et be reeogn.ired as. eoa.;lerting 
the fluereseent lumlilali'e te a ·EfilfereB.t teehaology fer eemplian.ee vlith Part 6. 

7. Line-voltage lighting track and plug-in busway that allows the addition or relocation ofluminaires without 
· altering the Wiring of the system. The wattage of such luminaires shall be determined by one of the 
following methods: · · 

·. 
A. The wattage of line voltage busway and track rated for more than 20 amperes shall be the total volt­

am.pere.rating of the branch circuit feeding the busway and track. 

B. · "The wattage of line voltage busway and track rated for 20 amperes or less shall be determined by one 
of the following methods: 

i. The volt-ampere rating of the branch circuit feeding the track or busway; or 

ii. The higher of the rated wattage of all of the luminaires included in the system, where luminaire 
classification and wattage is determined according to the applicable provisions in Section 130.0(c), 
or 45 watts per linear foot; or 
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ill. When using a line-voltage track lighfu/.g :integral current limiter, the higher of the volt-ampere 
rating of an integral current limiter controlling the track or busway, or 12.5 watts per linear foot of 
track or busway. An Integral current limiter shall be certified to the Energy Commission in 
accordance with Section I I0.9, and shall comply with the Lighting Control Installation 
Requirements in accordance with Section 130.4, to qualify to use Subsection Biii to determine 
luminaire power; or 

iv. When using a dedicated track lighting supplementary overcurrent protection panel, the sum of the 
ampere (A) rating ofall of the overcurrent protection deVices times the branch circuit voltages. 
Track lighting supplementary overcurrent protection panels shall comply with the applicable 
requirements in Section 110.9, and shall comply with the Lighting Control Installation 
Requirements in accordance with Section 130.4, to qualify to use Subsection Biv to determine 
luminaire power. 

8. Lum.inaires and lighting systems with permanently installed or remotely installed transformers. The 
wattage of such luminaires shall be determined as follows: 

A. For low-voltage luminaires that do not allow the addition of lamps, lamp holders, or luminaires without 
rewiring, the wattage shall be the rated wattage of the lamp/transformer combination. 

B. For low-voltage lighting systems, including low voltage tracks and other low-voltage lighting systems 
that allow the addition oflamps, lamp holders, or luminaires withoufrewiring, the wattage shall be the 

· maximum rated input wattage of the transformer, labeled in accordance with Item 1, or the maximum 
rated wattage published in transformer·manufacturer's catalogs, as specified by UL 2108. 

9. Light emitting diode (LED) Luminaires, and LED Light Engine. 

A. The wattage of such luminaires shall be the maximum rated input wattage of the systeµi when tested in 
accordance with IES LM-79-08. 

B. The maximum rated input wattage shall be labeled in accordance with Section 130.0(c)l. 

C. An LED lamp, integrated or nonintegrated type in accordance with the definition in ANSIIIES RP-16-
2010, shall not be classified as a LED lighting system for compliance with Part 6. LED. modules having 
screw_bases,. including but not limited to screw based pig-tails, screw-based sockets, or screw-based 
adaptors,. shall not be recognized as a LED lighting system for compliance with.Part 6. 

D. Lamiaa:ires and lamfa:aire housings equipped with sere>.v base soekets shall not be elassified as a LED 
lighting system fer eomplianee 'With Part 6. 

ED. Luminaires manufactured <ir rated for use with low-voltage incandescent lamps, into which have been 
installed LED modules or LED lamps, shall not be recognized as a LED lighting system for compliance 
withPart6. 

Fg. For LED lighting syste:mS that allow the addition oflUminaires or light engines without rewiring, the 
wattage of such luminaires shall be the maximum rated input wattage of the power supply, labeled in 
accordance with Section 130.0(c)l or published in the power supply manufacturer's catalog. 

EXCEPTION to Section 130.0(c)9: Luminaires in areas that must complv with Section 150.0(}{). as· 
specifiedee\'e:ree by Section 130.0(b). 

10. The wattage of all other miscellaneous lighting equipment shall be the maximum rated wattage of the 
lighting equipment, or operating input wattage of the system, labeled in accordance· with Section 130.0(c)l, 
or published in manufacturer's catalogs, based on independent testing lab reports as specified by UL 157 4 
or UL 1598. pghting technologies listed in Subsections 2 through 9 shall be determined in accordance with 

. the applicable requirements in Subsections 1 through 9. 

(d) ·Lighting Controls. All lighting controls and equipment shall comply with the applicable requirements in 
Section 110.9, and shall be installed in accordance with the manufacturer's instructions. · 

(e) Enem Management Control System fEMCS\. 

1. An EMCS may be installed to comply with the requirements of one or more lighting controls if it meets the 
following minimum requirements: 

SECTION 130.0-LIGHTING CONTROLS ANDSYSTEMS AND EQUIPMENT, AND ELECTRICAL POWER 
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A. Provides all applicable functionality for each specific lightiiig control or system for which it is installed 
. in accordance with Section 110.9: and 

B. Com.nlies with all applicable Lighting Control Installation Requirements in accordance with Section 
130.4 for "ach specific lighting control or system for which it is installed: and 

C. Complies with all annlicable application requirements· for each specific lighting control or system for 
'$ich it is iU§J:§.lled. in accordance with Part 6. 

SECTION I 30. 0 - LIGHTING CONTROLS ANDSYSTEMS AND EQUIPMENT, AND ELECTRICAL POWER 
DISTRIBUTION SYSTEMS-GENERAL . . 
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SECTION 130 .. 1- MANDATORY INDOOR LIGHTING CONTROLS Tllt,..o:T 
SllALL :BE INSTALLED 
Nonresidential. high-rise residential and hotel/motel buildings shall comply with the applicable requirements of 
Sections 130. l(a) through 130. l(e). 

(a) Area Controls. 

1. All luminaires shall be :functionally controlled with maoo.ally switsheemanual ON and OFF lighting 
controls. Each area enclosed by ceiling-height partitions shall be independently controlled. 

EXCEPTION to Section 130.l(a)l: Up to 0.2 watts per square foot of lighting in any area within a 
building may be continuously illuminated tltrring sseapiBd times to allow for emergeney means of egress 
illumination, if: 

A. The area is designated an emergencyfor means of egress area-on the plans and specifications submitted 
to the enforcement agency under Section 10-103(a)2 of Part 1; and 

B. The contro~ svi'iteh@s for the egress lighting are not accessible to unauthorized personnel. 

2. The lighting controls shall meet the following requirements: 

A. Be readily accessible; and 

B. Be operated with a manual ~that is located in the· same room or area with the lighting that 
is controlled by that li~ting controltaftd 

C. If eoatrolli:B:g climmable luminaires, be a Elimmer switeh that allows maaual ON and OFF :funetionality, 
and is capable of mMrnally coatrolling lightffig tliroogh all lighting coatrol steps that are reqaired in 
Section 130,1(0). · 

EXCEPTION 1 to Section 130.l(a)2: In malls and atria, auditorium.a@as, retail merchandise sales areas. Qfttl 

wholesale sales fl00rs showroom areas, commercial and industrial storage areas. general commercial.and 
industrial work areasindttsw.ial faeilmes, convention centers, and arenas, the lighting control shall be located 
so that a person using the lighting control can see the lights or area controlled by that lighting control, or so 
that the area being lit is annunciated. 

EXCEPTION 2 to Section 130.l(a)2: Public restrooms having two or more stalls. parking-areas. 
stairwells. and corridors may use a manual ~control not accessible to unauthorized personnel. 

3. Other Lighting Controls. 

A. .Other lighting controls may be installed in addition to the manual lighting controls provided they do not 
override the :functionality of controls installed in accordance with Section 130.l(a)l, i, or 4. 

4. Separately Controlled Lighting Systems. In addition to the requirements in Section 130.l(a)l, 2, and 3: 

A. General lighting shall be separately controlled :frOJ? all other lighting systems in an area. 

B. Floor and wall display, window display, case display, ornamental, and special effects lighting shall 
each be separately controlled on circuits that are 20 amps or less. 

C. When track lighting is used, general, display, ornamental, and special effects lighting shall each be 
separately controlled. · 

(b) Multi-Level Lighting Controls. The general lighting of any enclosed area 100 square feet or larger, with a 
connected lighting load that exceeds 0.5 watts per square foot shall provide multi-level lighting controi that 
meet.§ the following requirements: 

1. Lighting shall have the required number of control steps and meet the uniformity requirements in 
accordance with TABLE 130.1-A; aa4 

2. Multi-level lighting controls shall not override the :functionally of other lighting controls required for 
compliance with Sections 130.l(a), and (c) through (e); and 

SECTION 130.1 -MANDATORY INDOOR LIGHTING CONTROLS THAT SHAU BE INSTALLED 
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3. Eaeh lwniila-ire shall be cootroYed by at least of one of the foUOwing methods:Dimmable luminaires shall 
be controlled by a dimmer ~ontrol that is capable of controlling lighting through all required lighting 
control steps and that allows the manual ON and OFF functionality required by Section 130. l(a~ 
a!Witi©B!llly 8afl&818 ©f™oolly illlBtr©YiB:g ligk-00.g tfil=@ttgh all rs@i;id ligk-00.g 8€lBW8l 8t€ljl8. 

A. Manual dimming meeting the applicable reqW:rements of Sectioa 130. l(a) 

B. LmB:en: ma.ffitel:Hm£e as de&ed m Sectio1:1: lOO.l 

C. Tunmg as de&ed iR Section 100.l 

D. Automatic daylightiB.g coiltrol:S m accorda:aee with Sectio1:1: 13Q.l(d) 

E. Demanel responsive lightiB.g coatrols m accorda:aee vffi:h Section 130.1(~ 

EXCEPTION 1 to Section 130.l(b ): Classrooms, with a connected general lighting load of 0. 7 watts per 
square feetmffi-or less, and public restrooms shall have at least one control step between 30-70 percent of full 
rated power. 

EXCEPTION 2 to Section 130.l(b ): An area enclosed by ceiling height partitions that has only one luminaire 
with no more than two lamps. · 

,:,,;, EXCEPTION 3 to Section 130. 1 Cb): The areas specified in Sections 130.1 (c)6 and 7 are not also required to 
meet the requirements of Section 130.J(b), 

(c) Shut-OFF Controls 

I. In addition to lighting controls installed to comply with Sections 130.l(a) and (b), all installed indoor 
lighting shall be equipped with controls that meet the following requirements: 

· A. Shall be controlled with an occupant sensing control, automatic time-switch control, signal from 
another haildiB.g system, or other ~ontrol capable of automatically shutting OFF all of the lighting when 
the space is typically unoccupied; and · 

B. Separate controls for the lighting on each floor. other than lighting in stairwells; and 

C. Separate controls for a space enclosed by ceiling height partitions not exceeding 5,000 square feet; and 

EXCEPTION to Section 130.1( c)lC: In the following function areas the area controlled may not 
exceed 20,000 square feet: Malls, auditoriums, single tenant retail, industrial, convention centers, and 
arenas, 

D. Separate controls for general, display, ornamental, and display case lighting. 

EXCEPTION 1 to Section 130.l(c)l: Where the lighting is serving an area that is in continuous use, 24 
hours per day/365 days per year. 

EXCEPTION 2 to Section 130.i(c)l: Lighting co~plying with Section 130.l(c)5~ or 7. 

EXCEPTION 3 to Section 130.l(c)l: Ia offiee lmildings, ul!p to ~.1 watts per square foot of lighting 
in any area within a building may be continuously illuminated, provided that the area is designated an 
emergeB:cyfor means of egress area-on the plans and specifications submitted to the enforcement agency 
under Section 10-103(a)2 of Part 1. 

EXCEPTION 4 to Section 130.l(c)l: Electrical equipment rooms subject to Article 110.26(D) of the 
California Electrical Code. 

EXCEPTION 5 to Section 130.l(c): Illumination provided by lightfug eqmpment8 that is designated for 
emergency lighting, coimected to an emergency power source or battery supply, anci is intended to function 
in emergency in.ode only when normal power is absent. · 

2. Countdown timer switches shall not be used to comply with the automatic s~ut-OFF control requirements in 
Section 130. l(c)l. 

EXCEPTION 1 to Section 130.l(c)2: Single-stall bathrooms less than 1o square feet, and closets less than 
70.square feet may use countdown timer switches with a maximum setting capability often minutes to 
comply with the automatic shut-Off requirements. 

SECTION 130. I - MANDATORY INDOOR LIGHTING CONTROLS THAT SHALL BE INSTALLED 
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EXCEPTION 2 to Section 130.l(c)2: Lighting in a Server Aisle in a Server Room, as defined in Section 
100. l, may use countdown timer switches with a maximum setting capability of 30 minutes to comply with 
the automatic shut-OFF requirements. 

3. If an automatic time-switch control, other than an occupant sensing control, is installed to comp!y with 
Section 130.l(c)l, it shall incorporate an override lighting control that: 

A. Complies with Section 130.l(a); and 

B. Allows the lighting to remain ON for no more than 2 hours when an override is initiated. 

EXCEPTION to Section 130.l(c)3B: In the following function areas, the override time may exceed 2 
hours: Malls, auditoriums, single tenant retail, industrial, and arenas where captive-key override is utilized. 

4. If an automatic time-switch control, other than an occupant sensing control, is installed to comply with 
Section 130.l(c)l, it shall incorporate an automatic holiday "shut-OFF" feature that turns'OFF all loads for 
at least 24 hours, .and then resumes the normally scheduled operation. 

EXCEPTION to Section 130.1(c)4: In retail stores and associated malls, restaurants, grocery stores, 
churches, and theaters, the automatic time-switch control is not 'required to incorporate an automatic holiday 
shut-OFF feature. 

5. Areas where Occupant Sensing Controls are required to shut OFF All Lighting. In offices 250 square 
feet or smaller, multipurpose rooms ofless than 1,000 square feet, classr:ooms of any size, and conference 
rooms of any size, lighting shall be controlled with occupant sensing controls to automatically shut OFF all 
of the lighting when the room is unoccupied. 

In areas required by Section 130.llb) to have multi-level lighting controls. t~e occupant sensing controls 
shall function either as a: 

A. Partial-ON Occupant Sensor capable of automatically activating between 50-70 percent of controlled 
lighting power, or 

B. Vacancy Sensor. where all lighting responds to a manual ON input only. 

In areas not required by Section 130.l(b) to have multi-level lighting controls. the occupant sensing 
controls shall function either as a: 

A. Occupant Sensor: or 

B. Partial-ON Occupant Sensor. or 

C. Vacancy Sensor. where all lighting responds to a manual ON inuut only. 

In addition, controls shall be provided that allow the lightS to be manually shut-OFF in accordance with 
Section 130.l(a) regardless of the sensor status. 

EXCEPTION to S0@tian 139.1€~SA: 1'\Feas that are notre~e!llly Seetien HQ.lfh) te 'Bav@ mti4ti l@vel 
. lifhtiiilg f.l@fttrela may msteae $@ e©f.lHJ!OOt senamg eentrels •t Rm@ft€111 as 001 Oee1mant Sesser er 
¥aeEl!Bt!y geMer.' 

6. Areas where fuII or partial ONIOFF occupant sensing controls are required. M:Hlti hrtel lLighting 
installed in the following areas shall meet the following requirements in addition to complying with Section 
130.l(c)l. 

A. In aisle ways and open areas in warehouses, lighting shall be controlled with occupant sensing controls 
that automatically reduce lighting power by at least 50 percent when the areas are unoccupied. The 
occupant sen8ing controls shall 'independently control lighting in each aisle way, and shall not control 
lighting beyond the aisle way being controlled by the sensor. 

EXCEPTION 1toSection130.l(c)6A: In aisle ways and open areas in warehouses in which the 
installed lighting power is 80 percent or less of the value allowed under the Area Category Method, · 
occupant sensing controls shall reduce lighting power by at least 40 percent. 

EXCEPTION 2 to Section 130.1(c)6A: When metal halide lighting or high pressure sodium lighting 
is installed in warehouses, occupant sensing controls shall reduce lighting power by at least 40 percent. 

SECTION 130.1 - MANDATORY INDOOR LIGHTING CONTROLS THAT SHALL BE INSTALLED 
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B. In hbrary_book stack aisles 10 feet or longer that are· accessible from only one end, and library book 
stack aisles 20 feet or longer that are accessible from both ends, lighting shall be controlled with 
occupant sensing controls that automatically reduce lighting power by at least 50 percent when the 
areas are unoccupied. The occupant sensing controls shall independently control lighting in each aisle 
way, and shall not control lighting beyond the ais~e way being controlled by the sensor. 

C. Lighting installed in corridors and stairwells shall be controlled by occupant sensing controls that 
separately reduce the lighting power in each space by at least 50 percent when 1;he space is unoccupied. 
The occupant sensing controls shall be capable of automatically turning the lighting fully ON only in 
the separately controlled space, and shall be automatically activated from all designed paths of egress. 

7. Areas where partial QNl()FF occupant sensing controls are required. M:l!lti levsl lLighting installed in 
the following areas shall meet the following requirements instead of complying with Section 130.l(c)l. 

A. Lighting in stairwells and common area corridors that provide access to guestrooms and dwelling w;rits 
of high-rise residential buildings and hotel/motels shall be controlled with occupant sensing controls 
that automatically reduce lighting power by at least 50 percent when the areas are unoccupied. The 

· occupant sensing controls shall be capable of automatically turning the lighting fully ON only in the 
separately controlled space, and shall be automatically activated from all designed paths of egress. 

EXCEPTION to Section 130.1( c)7 A: In corridors and stairwells in which the installed lighting power 
is 80 percent or)ess of the value allowed under the Area Category Method, occupant sensing controls 
shall reduce power by at least 40 percent. 

B. In parking garages, parking areas and loading and unloading areas, general lighting shall be controlled 
by occupant sensing controls having at least one control step between 20 percent and 50 percent of 
design lighting power. No more than 500 watts of rated lighting power shall be controlled together as a 
single zone. A reasonably uniform level of illuminance shall be achieved in accordance·with the 
applicable .requirements in TABLE 130.1-A. The occupant sensing controls shall be capable of 
automatically turning the lighting fully ON only in the separately controlled space, and shall be 
automatically activated from all designed paths of egress. 

Interior areas of parking garages are classified as indoor lightmg for compliance with Section 
130.l(c)'lB. Parking areas on the roof ofa parking structure are classified as outdoor hardscape and 
shall comply with the applicable provisions in Section 130.2. 

EXCEPTION to Section 130.l(c)7B: Metal halide luminaires with a lamp plus ballast mean system 
efficacy of greater than 75 lumens per watt, used for general lighting in parking garages, parking-.areas 
and loading and unloading areas, shall b_e controlled by occupant sensing controls having at least one 
control step between 20 percent and 60 percent of design lighting power, 

8. Hotel motel guest rooms shall have captive card key controls, occupancy sensing controls, or automatic 
controls such that, no longer than 30 minutes after the guest room has been vacated, lighting power is 
switched off. 

EXCEPTION to Section 130.l(c)S: One high efficacy luminaire as defined in TABLE.150.0-A or 150.0 B 
that is switched separately and where the switch is located within 6 feet of the entry ddor. 

( d) Automatic Daylighting Controls. 

1. Daylit Zones shall be defined as follows: 

A. SKYLIT DAYLIT ZONE is the rough area in plan view linder each skylight, plus 0.7 times the 
average ceiling height in each direction from the edge of the rough opening of the skylight, minus any 
area on a plan beyond a permanent obstruction that is taller than the ·following: A permanent 
obstruction that is taller than one-half the distance from the floor to the bottom of the skylight. The 
bottom of the skylight is measured from the bottom of the skylight well for skylights having wells, or 
the bottom of the skylight if no skylight well exists. 

For the purpose of determining the sky lit daylit zon,e, the geometric shape of the skylit daylit zone shall 
be identical to the plan view geometric shape of the rough openfug of the skylight; for example, for a 
rectangular skylight the skylit daylit zon~ plan !j.l'ea shall be rectangular, and for a circular skyligh~ the 
skylit daylit zone plan area shall be circular. 

SECTION 130. l -MANDATORY INDOOR LIGHTING CONTROLS THAT SHALL BE INSTALLED 
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B. PIDMARY SIDELIT DAYLIT ZONE is the area ©l'l a plaBin plan view and is directly adjacent to 
each vertical glazing, one window head height deep into the area, and window width plus 0.5 times 
window head height wide on each side of the rough opening of the window, minus any area on a plan 
beyond a permanent obstruction that is 6 feet or taller as measured from the floor. 

C. SECONDARY SIDELIT DA YLIT ZONE is the area ea a plooin plan view and is directly adjacent to 
each vertical glazing, two window head heights deep into the area, and window width plus 0.5 times 
window head height wide on each side of the rough opening of the window, minus any area on a plan 
beyond a permanent obstruction that is 6 feet or taller as measured from the floor. 

Note: Modular fuiniture walls sp.all not be considered a permanent obstruction. 

2. Luminaires providing general lighting that are in or are partially in the Skylit Daylit Zones or the Primary 
Sidelit Daylit Zones shall be controlled independently by fully functional automatic daylighting controls 
that meet the applicable requirements of Section 110.9, and the applicable requirements below: 

A. All Skylit Daylit Zones and Primary Sidelit Daylit Zones shall be shown on the plans. 

B. Luminaires in the Skylit Daylit Zone shall be controlled separately from those in the Primary Sidelit 
Daylit Zones. 

C. Lummaires that fall in both a Sky lit and Primary Sidelit Daylit Zone shall be controlled as part of the 
Skylit Daylit Zone. 

D. Automatic Daylighting Control Installation and Operation. For luminaires in daylight zones, 
automatic daylighting controls shall be installed and configured to operate according to all of the 
following requirements: 

i. Photosensors shall be located so that they are not readily accessible to unauthorized personnel,::; and 
'([he location where calibration adjustments are made to automatic daylighting.controls shall net-be 
readily accessible to '!Hl:authorized personnel and may be.inside a locked case or under a cover 
which requires a tool for access. 

ii. Automatic daylighting controls shall provide functional multilevel lighting having at least the 
number of control steps specified in TABLE 130 .1-A. 

EXCEPTION 1 to Section 130.l(d)2Dii: Controlled lighting having a lighting power density less 
than 0.3 W/ft? is not required to provide multilevel lighting controls. 

EXCEPTIQN :2 te Se0tien 139.l(lij'.lDii: \Vkel'l skyl4ghts aic0 r@plaeed er ae!lea te oo @1fistil'lg 
@uil€liftg Wft@Fil there iB 8l'l enistil'lg general lighting system that is ft©t @eiftg altered; mulftl@•.re} 

lighting e0mr0ls are aet re~mmL 

iii. For each space, the combined illuminance from the controlled lighting and daylight shall not be 
less than the illuminance from controlled lighting when no daylight is available. 

iv. In areas served by lighting that is daylight controlled, when th~ daylight illuminance 1eeei?'1ea B'em 
ihe elaylight is greater than 150 percent of the design illuminance received from the general 

· lighting system at full power, the general lighting power in that daylight zone shall be reduced by a 
minimum of 65 percent. 

EXCEPTION 1 to Section 130.1(d)2: Rooms in which the combined total installed general lighting power 
in the Skylit Daylit Zone and Primary Sidelit Daylit Zone is less than 120 Watts. 

EXCEPTION 2 to Section 130.1( d)2: Rooms that have a total glazing area of less than 24 square feet. 

· EXCEPTION 3 to Section 130.l(d)2: Parking garages complying with Section 130.l(d)3. 

3. Parking Garage Daylighting Requirements. In a parking garage area with a combined total of 36 square 
feet or more of glazing or opening, luminaires providing general lighting that are in the combined primary 
and secondary sidelit daylit zones shall be controlled independently from other lighting in the parking 
~by automatic daylighting controls, and shall meet tJl.e following requirements as applicable: 

A. All primary and secondary sidelit daylit zones shall be shown on the plans. 

SECTION 130.1 - MANDATORY INDOOR LIGHTING CONTROLS THAT SHALL BE INSTALLED 
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B. Automatic Daylighting Control Installation and Operation. 'Automatic daylighting control shall be 
installed and configured to operate according to all of the following requirements: 

i. Automatic daylighting controls shall have photosensors that are located so .that they are not readily 
accessible to unauthorized personnel?,-.!=~Ihe location where calibration adjustments are made 
to the automatic daylighting controls shall ~be readily accessible to @authorized persomielbm 
may be inside a locked case or under a cover which requires a tool for access. 

ii. Automatic daylighting controls shall be multileve~ continuous dimming or ON/OFF. 

iii. The combined illuminance from the controlled lighting and daylight shall not be less than the 
illuminance from controlled lighting when no daylight is available. 

iv. When primary aiifolit i!i€lil€l8 r@@@ive illuminance levels measured at the farthest edge of the 
secondarv sidelit zone away from the glazing of opening are greater than 150 percent of the 
illuminance provided by the controlled lighting when no daylight is available, the controlled 
lighting power consumption shall be zero. 

EXCEPTION 1 to Section l30.l(d}3: Luminaires located in the daylight transition zone and luminaires for 
only dedicated ramps. Daylight transition zone and dedicated ramps are defined in Section 100.1. 

EXCEPTION 2.to Section l30.l(d)3: The total combined general lighting power in the primary sidelit 
daylight zones is less than 60 watts. 

'(e)· Demand Responsive Controls. 

1. Isightmg pawer in hfiuildings larger than 10,000 square feet=. excluding spaces with a lighting power 
density of 0.5 watts per square foot or less. shall be capable of~automatically reduooding lighting 
~in response to a Demand Response Signal; so that the bmlruNg's total lighting power of non-excluded 
spaces can be lowered by a minimum of 15 percent below the total installed lighting power when a Demand · 
Response Signal is received. Lighting shall be reduced in a manner consistent with uniform level of 
illumination requirements in TABLE 130.1-A. 

Spa@@a that w@ 11011 hahitahl@ sOOR 11et b@ WJB!l ta @0mply ·Nith this r@qmremoot; 8.ft!l spa@@s with a lighting 
pew@i !l@mity efless than Q.§ watts p@r sqttwe ftrnt shall 11et@e e!nmt@d tev.'llF!l the @uilc.liftg's tatal lighting 

~· 

EXCEPTION to Section 130.Hel: Lighting not permitted by a health or life safety statute. ordinance. or 
regulation to be reduced shall not be counted toward the total lighting power. 

2. Demand responsive controls and equipment shall be capable ofreceiving and automatically responding to at 
least one standards-based messaging protocol by enabling demand response after receiving a demand 
response signal. 
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TABLE 130.1-A MULTI-LEVEL LIGHTING CONTROLS AND UNIFORMITY REQUIREMENTS 

Luminaire Type 
Minimum Required Control Steps Uniform level of illuminance 

( percent offull rated power1) shall be achieved by: 

Line-voltage sockets except GU-24 

Low-voltage incandescent systems 
Continuous dimming 10-100 percent 

LED luminaires and LED source systems 

GU-24 rated for LED 

GU-24 sockets rated for :fluorescent> 20 
watts Continuous dimming 20-100 percent 

Pin-based compact fluorescent > 20 watts2 

GU-24 sockets rated for fluorescent~ 20 
Stepped dimming; or watts 

Pin-based compact fluorescent ::; 20 watts2 
Minimum one step between Continuous dimming; or · 

30-70 percent 

Linear :fluorescent and U-bent fluorescent::; 
Switching alternate lamps 

13 watts 
in a luminaire 

Minimum one step in each range: 
Stepped dimming; or 

Continuous dimming; or 
Linear fluorescent and U-bent fluorescent> -s.S.witching alternate lamps 

. 13 watts 
20-40% 50-70 % W75-85 100% in each luminaire, having a 

% minimUm. of 4 lamps per 
luminaire, illuminating the 
same area and in the same 
manner 

Step dimming; or 

Minimum one step between 
Continuous dimming; or 

Track Lighting 30-70p~cent Separately switching 
circuits· in multi-circuit 
track with a minimum of 
two circuits. 

HID > 20 watts Stepped dimming; or 

Induction > 25 watts Continuous dimming; or 

Minimum one step between Switching alternate lamps 
SO - 70 percent in each luminaire, having a 

Other light sources 
minimum of 2 lamps per 
luminaire, illuminating the 
same area and in the same 
manner. 

J. Full rated input power of ballast and lamp, corresponding to maximum ballast factor 

2. Includes only pin based lamps: twin tube, multiple twin tube, and spiral lamps 
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SECTION 130.2 - OUTDOOR LIGHTING CONTROLS AND EQUIP~NT 
Nonresidential. high-rise residential and hotel/motel buildings shall comply with the applicable regyirements of 
Sections 130.2(a) through 130.2Cc). 

(a) Outdoor Incandescent Lighting. All outdoor incandescent luminaires rated over 100 watts, detenruned in 
accordance with Section l30.0(c)2, shall be controlled by a motion sensor. 

(b) Luminaire Cutoff Requirements.· All outdoor luminaires rated for use with lamps greater than 150 lamp watts, 
determined in accordance with Section 130.0(c), shall comply withBacklight, Uptight, and Glare (collectively 
referred to as "BUG" in accordance with IES TM-15-11, Addendum. A) requirements as follows: 

· 1. There are no Backlight requirements in Section 1302 of Part 6; and 

2. Maximum. zonal lumens for Uptight shall be in accordance with TABLE 130.2-A; and 

3. Maximum zonal lumens for Glare shall be in accordance with TABLE 130.2-B. 

NQTE:Nste that Title 24. Part 11. Section 5.106.8 includes additional restrictions on backlight uplight and 
glare that may apply. 

EXCEPTION 1 to Section l30.2(b): Signs. 

EXCEPTION 2 to Section 130.2(b ):. Lighting for building facades, public monuments, statues, and vertical 
surfaces ofbridges. 

EXCEPTION 3 to Section 130.2(b ): Lighting not permitted by a health or life safety statute, ordinance, or 
regulation to be a cutofflum.inaire. 

EX<;EPTION 4 to Section 130.2(b): Temporary outdoor lighting. 

EXCEPTION 5 to Section 130.2(b ): Replacement of existing pole mounted luminaires in hardscape areas 
meeting all of the following conditions: 

A. Where the existing luminaire does not meet the luminaire BUG requirements in Section 130.2(b ); and 

B. Spacing between existing poles is greater than six times the mounting height of.the existlli.g luminaires; and 

C. Where no additional poles are being added to the site; and· 

D. Where new wiring to the luminaires is not being installed; and 

E. Provided that the connected lighting power wattage is not increased. 

EXCEPTION 6 to Section 130.2(b): Luminaires that illuminate the public right of way on publicly maintained 
roadways, sidewalks, and bikeways. · 

.• . 
( c) Controls for Outdoor Lighting. Outdoor lighting controls shall be installed that meet the following 

requirements as applicable: · 

EXCEPTION 1toSection130.2(c): Outdoor lighting not permitted by a health or life safety statute, ordinance, or 
regulation to be turned OFF. · 

EXCEPTION 2 to Section 130.2( c): Lighting in tunnels required to be illuminated 24 hours per day fil\d 365 days 
per year. 

1. AU installed outdoor lighting shall be controlled by a photocontrol or outdoor-astronomical time-switch 
control. or other control capable of~automaticallymrm=shutting OFF the outdoor lighting when daylight 
is available. 

2. All installed outdoor lighting shall be llWllmte!i oo!i independently controlled from other electrical loads by 
an :automatic schedulin~control. . 

3. All installed outdoor lighting, where the bottom of the luminaire is mounted 24 feet or less above the 
ground, shall be controlled with automatic lighting controls that meet all of the following requirements: 

SECTION 130.2 - OUTDOOR LIGHTING CONTROLS AND EQUIPMENT 
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A. Shall be motion semors or other lighting control systems that automatically controls lighting in 
accordance with Item B in response to th(;) area being vacated of occupants; and · · 

B. Shall be capable of automatically reducing the lighting power of each luminaire by at least 40 percent 
but not exceeding -8G-.2Q_percent, or provide continuous dimming through a range that includes 40 
percent through -&G-90 percent, and · 

C. Shall employ auto-ON functionality when the area becomes occupied; and 

D. No more than 1,500 watts of lighting power shall be controlled together. 

EXCEPTION 1toSection130.2(c)3: Lighting for Outdoor Sales Frontage, Outdoor Sales Lots, and 
Outdqor Sales Ca.B:opies complying with Section 130.2( c )4. 

EXCEPTION 2 to Section 130.2(c)3: Lighting for Building Facades, Ornamental Hardscape and' Outdoor 
Dining complying with Section 130.2(c)5. 

EXCEPTION 3 to Section 130.2( c)3:, Outdoor lighting, where luminaire rated wattage is determined in 
accordance with Section 130.0(c), and which meet one of the following conditions: 

A.. Pole-mounted luminaires each with a maximum rated wattage of75 watts; or 

B. Non-pole ip.ounted luminaires with a maximum rated wattage of30 watts each; or 

C. Linear lighting with a maximum wattage of 4 watts per linear foot ofluminaire. · 

EXCEPTION 4 to Section 130.2( c)3: Applications listed as Exceptions to Section 140.7(a) shall not be 
required to meet the requirements of Section l30.2(c)3. 

EXCEPTION S te Semon UQ,lfe)J: Liglltmg fur Cemm:ereial Vehlele Fttel Stati8ll Sales Coo8J?ies. 

4. For Outdoor Sales Frontage, Outdoor Sales Lots, and Gm:door Sales Canopies lighting, an automatic 
lightiJlg control shall be instaUed that meets the following requirements: 

A. A part-night outdoor lighting control as defined in Section 100.1; or 

B. Motion sensors capable of automatically reducing lighting power by at least 40 percent but not 
exceeding .&G-.2Q_percent, and which have auto-ON functionality. 

5. For Building Facade, Ornamental Hardscape and Outdoor Dining lighting, an automatic lighting control 
shall be installed that meets one or more of the following requirements: 

A. A part-night outdoor lighting control as defined in Section 100.1; or 

B. Motion sensors capable of automatically reducing lighting power by at least 40 percent but not 
exceeding ~ercent, and which have auto-ON functiona).ity; or 

. . . . 
C. . A centralized time-based zone lighting control capable of automatically reducing lighting power by at 

least 50 percent. 

D. Outdoor wall mounted luminaires having a bilaterally symmetric distribution as described in the IES 
Handboo:k {typically referred to as "wall packs") where the bottom of the luminaire is mounted 24 feet 
or less above the ground shall comply with the applicable requirements in Section 13·0.2(c)3. 

TABLE 130.2-A Uvli~ht Ratin~s (Maximum Zonal Lumens) 
Maximum Zonal Lumens per Outdoor Lighting Zone 

Secondary Solid Angle LZO .QLZ 1 .QLZ2 GLZ.3 .QLZ4 

Uplight High {UH) 
Q 10 so 500 1,000 

100 to 180 degrees 

UpliihtLow (UL) 
Q 10 so soo 1,000 

90 to <100 degrees 
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TABLE 130.2-B Glare Ratinf!s (Maximum Zonal Lumem) 
I Glare Rating for Asymmetric~! Luminaire Types (Type 1, Type II, Type m, Type IV) 

Maximum Zonal Lumens per Outdoor Lighting Zone 
Secondary Solid Angle LZO GLZl GLZ2 GLZ3 GLZ4' 

Forward Very High (FVH) 
10 100 225 500 750 

80 to 90 degrees 

Bacldight Very High (BVH) 
10 100 225 500 750 

80 to 90 degrees 

Forward High (FH) 
660 1,800 5,000 7,500 12,000 

60 to <80 degrees 

Backlight High (BH) 
110 500 1,000 2,500 5,000 

60 to <80 degrees 
I 

I Glare Rating for Quadrilateral Symmetrical Luminaire Types (Type V, Type V Square) 
. Maximum Zonal Lumens per Outdoor Lighting Zone 

;,ge~~ndary Solid Angle LZO GLZ 1 GLZ2 GLZ3 GLZ4 

:Forward Very High (FVH) 
10 100 225 500 750 

80 to 90 degrees 

Backlight Very High (BVH) . 
10 100 225 500 750 

80 to 90 degrees 

Forward High (FH) 
660 1,800 5,000 7,500 12,000 

60 to <80 degrees 

Backlight High (BH) 
660 1,800 5,000 7,500 12,000 

60 to <80 degrees 
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SECTION 130.3 - SIGN LIGHTING CONTROLS 
Nonresidential. high-rise residential and hotel/motel buildings shall comply with the applicable requirements of 
Section l30.3(a)l through. 130.3(a)3. · · 

(a) Controls for Sign Lighting. All sign lighting shall meetthe requirements below as applicable: 

1. Indoor Signs. All indoor sign lighting shall be controlled with an automatic time-switch control or 
astronomical time-switch control. 

2. Outdoor Signs. Outdoor sign lighting shall meet the following requirements as applicable: 

A. All outdoor sign lighting shall be controlled with a photocontrol in addition to an automatic time-switch 
contro~ or an astronomical time-switch control. 

EXCEPTION to Section 130.3(a)2A: Outdoor signs in tunnels, and signs in large permanently 
covered outdoor areas that are intended to be_ continuously lit, 24 hours per day and 365 days per year. 

B. All outdoor sign lighting that is ON both day and night shall be controlled with a dimmer that provides 
the ability to automatically reduce sign lighting power by a minimum of 65 percent during nighttime 
hours. Signs that are illuminated at night and for more than 1 hour during daylight ~ours shall be 
considered ON both day and night. 

EXCEPTION to Section 130.3(a)2B: Outdoor signs. in tunnels and large covered areas that are 
intended to be illuminated both day and night. · 

3. Demand Responsive Electronic Message Center Control. An Electronic Message Center (EMC) having a 
new connected lighting power load greater than 15 kW shall have a control installed that is capable of 
reducing the lighting power by a minimum of 30 percent when receiving a demand response signai. 

EXCEPTION to Section 130.3(a)3: Lighting for EM Cs that is not permitted by a health or life safety statute, 
ordinance, or regulation to be reduced by 30 percent. 

SECTION 130.3-SIGN LIGHTING CONTROLS 
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SECTION 130.4-LIGHTING CONTROL ACCEPTANCE AND 
INSTALLATION CERTIFICATE REQUIREMENTS 
Nonresidential. high-rise residential and hotel/motel buildings shall comply with the afu?licable requirements of 
Sections 130.4(a) through 130.4(c). 

(a) Lighting Control Acceptance Requirements. Before an occupancy permit is granted for a newly eoB:SH'!ieted 
bailemg or area, or a new lightiag system serving a bl:l.ilemg, area, or site is operated for oormal use, indoor and 
outdoor lighting controls serving the building, area, or site shall be certified as meeting the Acceptance 
Requirements for Code Compliance in accordance with Section 130.4.(fil. A Certificate of Acceptance shall be 
submitted to the enforcement agency under Section 10-103(a) of Part 1, that: 

1. 

.,!,.._ . 

. : .. ,: 2. 

3. 

4. 

5. 

6. 

7. 

Certifies that all of the lighting acceptance testing necessary to meet the requirements of Part 6 is 
completed:. &Fil HHlltuled ©ft the J!l&li8 aml !~fHl@ifi@atism; plaB:s, specifications, ffista±lation certifieates, and 
operating and :maffitenance information meet the reqmrements of Part 0. · 

Completes Certifies that the applicable procedures in Reference Nonresidential Appendix NA7 .6, 
rn+,-and NA 7 .8, and Nf..J .9 have been followed; and sabmits all applicable eomplianee forms. 

Certifies that automatic daylight controls comply with Section 130.l(d) and Reference Nonresidential 
Appendix NA 7 .6.1~ 

Certifies that lighting shut-OFF controls comply with Section 130. l ( c) and Reference Nonresidential 
Appendix NA7.6.2~ 

Certifies that demand responsive controls comply with Section 130.1( e) and Reference Nonresidential 
Appendix NA7.6.3; and 

Certifies that outdoor lighting controls comply with the applicable requirements of Section 130.2(c) and 
Reference Nonresidential Appendix NA7.8~ 

Certifies that lighting systems receiving the Institutional Tuning Power Adjustment Factor,, comply with 
Section 140 .6(a)2J and Reference Nonresidential Appendix NA 7. 7 .6.2. 

(b) Lighting ~ontrol Installation Certificate Requirements. To be recognized for compliance with Part 6 an 
Installation Certificate shall be submitted in accordance with Section 10-103(a) for any lighting control system, 
En()rgy Management Control System, track lighting integral current limiter, track lighting supplementary 
overcurrent protection panel, interlocked lighting system, lighting Power Adjustment Factor, or additional 
wattage available for a videoconference studio, in accordance with the following requirements, as applicable: 

1. . Certification that when a lighting control system is installed to comply with lighting control requirements in 
Part 6 it complies with the applicable requirements of Section 110.9; and complies with Reference 
Nonresidential Appendix NA 7. 7 .1. . 

2. Certification that when an Energy Management Control System is installed to :function as a lighting control 
required by Part 6 it :functionally meets all applicable requirements for each application for which it is 
installed, in accordance with Sections 110.9, 130.0through130.5, 140.6 through 150.0, and 150.2; and 
complies with Reference Nonresidential Appendix NA7.7.2. 

3. Certification that line-voltage track lighting integral current limiters comply with the applica~le 
requirements of Section 110 .9 and installed wattage has been deter.mined in accordance with Section 
130.0(c); and comply with Reference Nonresidential Appendix NA7.7.3. 

4. Certification that line-voltage track lighting supplementary overcurrent protection panels comply with the 
applicable requiremen,ts of Section 110.9 and installed wattage has been determined in accordance with 
Section 130.0(c); and comply with Reference Nonresidential Appendix NA7.7.4. 

5. Certification that interlocked lighting systems used to serve an approved area comply with Section 
140.6(a)l; and comply with Reference Nonresidential Appendix NA7.7.5. · 
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6. Certification that lighting controls installed to earn a lighting Power Adjustment Factor (P AF) comply with · 
Section 140.6(a)2; and comply with Reference Nonresidential Appendix NA7.7.6. · 

7. Certification that additional lighting. wattage installed for a videoconference studio complies with Section 
140.6(c)2Gvii; and complies with Reference Nonresidential Appendix NA7.7.7. 

(c) When certification is required by Title 24, Part 1, Section 10-103-A,l, the acceptance testing specified by 
Section 130.4 shall be performed by a Certified Lighting Controls Acceptance Test Technician (CLCATT). If 
the CLCATT is operating as an employee, the CLCATT shall be employed by a Certified Lighting Controls 
Acceptance Test Employer. The CLCATT shall disclose on the Certificate of Acceptance a valid CLCATT 
certification identiµcation number issued by an approved Acceptance Test Technician Certification Provider. 
The CLCATT sliall complete all Certificate of Acceptance documentation in accordance with the applicable 
requirements in Section 10-103(a)4. 

NOTE: Authority: Sections 25402, 25402.1, 25213, Public Resources Code. Reference: Sections 25007, 25402(a)­
(b), 25402.1, 25402.4, 25402.5, 25402.8 and 25910, Public Resources Code. 

SECTION 130.5 -ELECTRICAL POWER DISTRIBUTION SYSTEMS 
Nonresidential. high-rise residential and hotel/motel buildings shall comply with the applicable reguirements of 
Sections l30.5(a) through 130.5(fe). 

:(a) Serviee Service Electrical Metering. Each electrical service or feeder shall have .§:..permanently installed 
user aeeessifile_ metering system which measures of _total electrical energy use i*ll.'fil accordance with TABLE 
·130.5-A. 

1. Ths sls@trisal usage shall lie Fes©rded a minim.um ©f svei;r 1 § mmtictes ·and HJl©fted at lsoo-t h©Yfly. 
@ijy. memhl;; anii amnuiUy. The metering system shall l3e @apal'lle efmaifttammg aU ea!a e©Ueeted fer 
Q mmmmm efSe memhe. 

2. F©r ln1ROO!ga wiiik tefloots. the iiis1il:'il3mi©ft systems shall be separately m©mtere€l fur taB t©tal lruil€ling 
mul fer Ba@h ineividttal t@nant Sf!aes. The data fer saeh tsn:mt spooi:i shall he ma€le availaele te that 
tooant 

EXCEPTION to Section 130.S(a),;. Buildings Service or feeder for which the utility company provides a 
metering system eapable efel@etri@al enel'gy measllt'ement in a@@erdooei:i with Ti.BLE BQ..S fz re§;t1iri:iments foF 
oce:upaat or user Hse that illdieates instantaneous kW dema:ad and kV,Zh for a Hser resettable periodthat indicates 
instantaneous kW demand and kWh for a utility-defined period. · 

EXCEPTION to Seetian 1JQ.SfaH1 Ths follewing euillliiftgs and wsas an net re§!iiree te @emplv witk this 
ssstieB: 

1. EwElmg Ii:iss than 2§.QQQ S§llaFe feet: 

2. rniiiviallal t@nant ar@as less taafl lQ,QQQ s~rll feet; 

4. Ftmstienai arsws whllrs eempli.Mse wiiik tB:e rssid:ooeial: lighting staneard:s is l'B$iirlle in aseerdansll with: 
Sestien 139.Qf@). · 

§. Resiesntial lluillliiftgs with le_ss than lQ,QQQ B§OOFe fest fill' eemm.©11 area; 

e. Critieal and EEj_llipment branshes ws d:emd by Cal:ifemia ElB@trisal C€l€le. 

(b) I>isaggrcgatieB Separation of Electrical Circuits 7'=for Electrical Energy Monitoring. Electrical power 
distribution systems shall allew installati©ft ef be designed so that measurement devices i@F.can monitOJ.ift.g the 
electrical energy usage of load types be designed to permit the disaggregated measurement of electrical load 
energy uses downstreaet from the service meteF according to TABLE 130.5-B. i...dditi¥e ilild slibtraetive 
methods may be 1:1Sed to determine aggregate iHld disaggregated energy use. This may be aseempliBhed by any 
efiike mllawing meth©€le: 
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1. Separate sSv:it1ihl:lea¥da, meter se:atrel 1is:aters, ©r pimlilll:l eams i©arui shall hs aisaggnigatsd to which are 
emmeeted oaly the required load iir ea0h l@ad t\'fle ef TABisE IJQ.§' B allewing their mdepood:e:at ooergy 
m0BBm01H:at 11er TABisE HM B. Up te 19 per1>e:at efth0 msaggregaWd semeetsd lead: is permittsd t€l l:lf! 
Ji.em imy €lth0r dis!iggrsgated lead FJ'fl€l8 8p0ei:tied m T1~LE 13Q.§' B or group ofloads; @ii 

2. Switehl:leaFds. meter sentrel smters, er pimsll:leams may SliJ?Ply eth!lr msm~tttie:a sqttipmoots with their 
learui aisagg¥sgatsd fur sooh lead V/Jm ill as!lerdaaee with TABisE 13Q.§' B. Tull msastil'sd mts1val demimd 
lea88 fur ea@h diml:ll:rtieR sMment mttst hil a@l0 te h1i added: er sal:ltraetsd frnm ether distrihtieD 
1igmeH:t BliflflB'il'lg thsm. This m1ith0!i mttSt permit permoooot measmemeftt im:d aet!lrmil'latieft 0faemal 
mterval r.l0mmir.l l0ad ·.ialuii iir llaoo aisaggr0gat0r.l lead ill the svstem. UJ! te 1Q pereent efthii disagwegater.l 
eeooeeted 1@00: fj'fle is permitted te be frnm anY ether disagg¥egate€l lea€l !j'fl€l8 E!flillliiied m TABIE IJQ.§' 

i_Subpanels of the aaove to whleh are eotmeeted oBly the reql:Hi'ed lead or group of loads and for whleh the 
subpaael 1-0a4 can be ffidep~ently measured ia aggregate; @r 

s. "Bttil@mgs f@r \vhi@h a ll€llD]ll@te meteriftg atld measUF€lftl€ll'lt system is 11revid0d that at a minimmll measlil'€l8 
imd r~eFts ths leads 1iall€ld farm TABisE ISQ.§' BB;raneh cireaits, taps or cliseomiects requiring 0'1ereurrent 
protection devices rated 60 amperes or greater. ' 

EXCEPTION to Section 130.5(b): For each separate loaq type. up to 10 percent of the connected load may be 
.;of any tvne. 
c 

EXCEPTION 1 ta Seetian ld0.5(b) Builamgs for '.vhieh a eemplete metering and measurement system is 
·. ~ pro'lided that at a minimam measures and reports the loads called for in TABLE 130.5 B. 

EXCEPTION 2 ta Seetian 1J0.5(h) AlteratieBs where all of the followiag eo:aditions e~dst are not reqwed 
· tci eomply with this seetion: 

l'L. 'The follewmg ~risting eqmpment remains ia plaee: · 

i. Service distribution switehboards or panelboards; and 

ii. Feeders; and 

iii. ~futor eontrol eenters or paneleoards. 

B. Existing equipment meladed m Item l ... (aJ:ioye) Femaias unaltered 6*eept for: 

i. Changes to load eirooit eonneetions; or 

ii. Changes to the quantity ofoutgoiag overeurrent proteetion de:'tiees;· or 

iii. Changes to the ampaeity of outgoiag overeurrent proteetion devices. 

( c) Voltage Drop~ 

~The maximum mml=combined voltage drop on both installed feeder conductors and branch circuit conductors to the 
· farthest connected load or outlet shall not exceed 5 percent. 

1. Feeders. Feeder eonduetors shall be sized for a maximum voltage drop of2 pereent at desiga load. 

2. Braaeh Cir.euits. Branch eirmiit eonduetors shall be sized for a maximum. v~ltage drop of3 pereent at 
design load. 

EXCE¥F.IDN !_to Semon UQ.S(@): Fse€imi condtl€tors aftd l:lrimeh sir@ttits that ars d08ieated t© :filrg }"ltml.fl 

emergency siir' • .W@s~ .. 

EXCEPTION_~to Section 130.S(c): Voltage ;Qdrop permitted by California Electrical Code Sections 647.4. 695.6 
and695.7. 

(d) Circuit Controls for 120-Volt Receptacles and Controlled Receptacles. In all buildings, both controlled and 
uncontrolled 120 volt receptacles shall be provided in ea11h }'lrivats 0f.§11e, €l}'IOO office are~, F€lilBfltieft lob~~. 
conference room.§, kitche~ areas in office spaces, and copy room,§. Additionally, hotel/motel guest rooms 
shall comply with~ Section 130.5Cd)4. Controlled receptacles shall meet the following requirements, as 
applicable: 
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1. !Elssm1i 1iifsuits servmg @eatfellsfi rsssptaelss shall hs s~Nippsfi w:ithlnstall oo essHf!ant ssruimg stm1irel. 
aut@matis time S'i'i'iteh @011tf0b er ethera control capable of automatically shutting OFF the controlled 
receptacles when the space is typically unoccupied. either at the receptacle or circuit levelau.tamatie shut 
OFF controls following the requirements preseribed iR Seetion 13Q.l(e)(l through 5) When an automatic 
time switch control is installed it shall incomorate an override CQntrol that allows the controlled·receptacle 
to remain ON for no more than 2 hours when an override is initiated and an automatic holiday "shut-OFF" 
feature that turns OFF all loads for at least 24 hours and then resumes the normally scheduled operation. 
Countdown timer switches shall not be used to comply with the automatic time switch control requirements; 
and 

2. Install Ak!,t least one controlled receptacle ahall'bfl iMtallsd within 6 feet from each uncontrolled receptacle,!, 
or install a splitwired ~receptacle with at least one controlled and one uncontrolled receptacle,,, shall he 
illstalled Where receptacles are installed in modular furniture in open office areas. at least one controlled 
receptacle shall be installed at each workstation; and 

3. C0E:tr0llefi rseeptaeles shall haveProvide a permanent and durable marking for controlled receptacles or 
circuits to differentiate them from uncontrolled receptacles or circuits; and 

4. If an autemat:ie time s·.viteh s0ntrel. @ther thaB: an eeeupallt seruimg ©@nil'0l. is illetalleth:0 s0mply with 
Sseti©l!l: B 9.§'(e)l. it shall ills0m0rat@ aft BV©rrias sB11ii'el that al10ws the sBB:tr0ll@fi rse©f1t&sle t0 rnmam 
@i fer 11€1 mere thnn 2 honrn wheB: im ornddr in bitintrd; nndFor open office areas, controlled eiroaits 
shall be provided aad marked to support installation and eon.figuration of office fu.l'Ilitl:lfe with reeeptaeles 
that eomply ·with Section BQ.5(d) 1, 2, and 3; aBa 

§. If oo a11t©maae time switeli e0atl'0l. Bther than an eeoopant seasmg sBatl'0l. is illstallsa t© sBmflly with 
Sssti0n 139.§'fdll. it shall m0Bmerat0 an amBmaas hBliaay "saut OFF" filaws that mms OFF all !Balis fer 
at-least 2 q he'lil's oofi theft resumes the nemally seliealillsa eperaaefl: For hotel and motel gaest rooms at 
least one half of the 120 volt receptacles in eaeh gu.est roem shall be controlled reeeptaeles that eomply 
witli Seetioa 139.S(d)l, 2, and 3. EleetrW eireuits servmg controlled reeeptaeles shall have eaptive eard key 
·controls, oe6tl:paney sensing eontrols, or automatie controls su.eh that, no longer than 30 mmu.tes after the 
gu.est room has been vacated, power is svlitehed off.~ · 

~. Pllilg ill swij:)s a11a ether pllilg in devises that illll©f:l? emte aft 0eeupant ssnser shall net e© med te sel1l]:)l;i' with 
tftis FS€Jttifement~. 

8. F0r 0psl!l: efilss er©as. ©011w0ll0a sirswta shall '8s f!F€Wiesa an@. marked tB SlillJ?el'l: illstallati0ft 8lle 
eel!l:figumaBn ehffi0s filmitlire with rsesptaslas that eempI;;· with Sel!tiBn 139.§ftl) 1. 2, 3, 4. §. ~ ooa 7. 

>94. For hotel and motel guest rooms. install controlled receptacles for at least one-half of the 120-volt 
· . receptacles in each guestQroom shall he e0E:trellee reeei;tasles that eegly with.Ssstiel!l: 139.Mt!H. 2. ood 3. 

Electric circuits serving controlled receptacles in guestrooms shall have captive card key controls, 
occupancy sensing controls. or automatic controls sush that so the power is switched off no longer than 3 0 
minutes after the guestQroom has been vacated. pBw1ir is a·;r.sitooea eff. 

NOTE: A hardwired power strip controlled by an occuoant sensing control may be used to complv with Section 
l 30.5(d). Plug-in strips and other plug-in devices shall not be used to comply with the requirements of this Section. 

EXCEFTIQN 1 to Semon UQ.S€cij: lfl 0pm 0"filee Mila?!, s011t!'ellsfi eirooit reeeptasl@s !ml l!l:Bt requirefi it; at iims 
0f:tmal pem:iit; w0rl:.'Stati0m 8¥8 iruitalleli; 800 eaeh wBrli'i>t!ltiel!l: is S€J:WflflStl 'Mth aB 0eeuf!ant seru;illg 0011trel th.at is 
p emwiim.tly memted m sa@k wockstat:iellj al!l:0: whieh eeB:trBls a ha:niwirsli; E:emsaifi911tial rated pewer strip. Plllg ill 
strips im:a ether pl11g ill oovises ht illsBf:1?erate an eewpant S@M!ll' shall n0t b© 'W!ee fer' this ens@flti©a. 

EXCEPTION ii.to Section 130.S(d): Receptacles that are only for the following pmposes: 

i. Receptacles specifically for refrigerators and water dispensers in kitchenett0 areas. 

ii. Receptacles located a minimum of six feet above the floor that are specifically for clocks. 

iii. Receptacles for network copiers, fax machines, AN and data equipment other than personal computers in 
copy rooms. 
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iv. Receptacles on circuits rated more than 20 amperes. . . · .. 

v. Receptacles connected to an uninterruWble power sunnly (l_JpS) that are intended to be in continuoru; use. 
24 hours per day/365 days per vear. and are marked to differentiate them from other uncontrolled 
receptacles or circuits. · · 

( e) Demand responsive controls and equipment. Demand responsive controls and equipment where installed. 
shall be capable ofreceiving and automatically responding to at least one standards-based messaging protocol 
which enables demand response after receiving a demand response signal. : 

E~ Ene¥gy Management Cinttl"el System €EMCS). 

1. 1'\,s EMCS may 'he illstalld ts eemply with the Hi;jltiremellts sf €lll0 er mere lightillg e0ntr0ls if it meets th@ 

full0¥i<iftg mmim:tml re~milii:m: 

A Pr@vides all applfoahle imeti@llwity fur ©aeh speeme lighiiftg 1Hllltr€ll 0f system Riir whieh it is irultalJd 
in aeeerdallell with Seeti011 l 1Q.9; mui 

B. Cemplies with all aflplieal'lhi Isighting C0at!rnl mstallatiea R.il~©ments iR aeeerdail©© witll Seetiett 
139.4 fur eaeh s1rneme lightillg e©atfel er system fur whiilh it is illstal:led; ood 

·:· i! C. Gem.plies with WI applieal'lle ap}:'lli©ati011 F€lljlfilo©mllllm fer eaeh S}'leeifi-e lightillg 1J0ntr0l 0r syst©m fer 
--· ,; wki0h it is illstaHllli, ill ae0€ll'dallll8 witll Part e. 

2. l..n EMCS may 'he illstalled ts ©€lm}ll;' Vlith the Fll!jltireme11ts ©fa therms stat if it e©m}:'llhls with: al:l 
ap}:'llieal!le Rflf!lieatiea re€[11irem1Jnts fur llaeh tllermestat ill a1Je0rtioo0e with Part e. 

NOTE: Definitions of terms and phrases in Section 130.5 are determined as specified in·Section 100.l(b). Terms and 
phrases not found in Section 100. l(b) shall be defined as specified in Title 24, Part 3, Article 100 of the California 
Electrical Code. 

SECTION 130.5 -ELECTRICAL POWER DISTRIBUTION SYSTEMS 
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TABLE 130.5-A MINIMUM REQUIRE.MFNTS FOR METERING OF ELECTRICAL LOAD 
Electrical Services Electrical Services rated 
rated more than more than 250 kV A and Electrical Services 

Electrical Services 50kV A and less than less than or equal to rated more than 
Meterfilg ~Funcgonali!I rated 50 kVA or less or equal to 250 kVA lOOOkVA lOOOkVA 

Instantaneous (at the time) Required Required Required Required 
kW demand 

Historical peak demand (kW) Not required Not required Required Required 

~se~!e Irm;;king kWh...fur Reqllired Required Required Required 
a us~defim!bl!:l Rru:iod. 
kWh per rate period Not required Not required Not required Required. 

SECTION 130.5 -ELECTRICAL POWER DISTRIBUTION SYSTEMS 
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TABLE 130.5-B MINIMUM REQUIREMENTS FOR SEPARATION OF ELECTRICAL LOAD 
Electrical Services rated 

Electrical Electrical Services rated more than 250 kVA and 
Services rated more than SOkV A and less less than or equal to Electrical Services rated 

Electrical Load Type 50 kV A or less than or equal to 250 kV A lOOOkVA more than lOOOkVA 

Lighting including exit and All lighting disaggregated All lighting disaggregated egress lighting and exterior Not required All lighting in aggregate 
lighting by floor, type or area by floor, type or area 

HV AC systems and 
components including 
chillers, fans, heaters, All HV AC in aggregate and All HV AC in aggregate and 
furnaces, package units, Not required All HV AC in aggregate each HV AC load rated at each HV AC load rated at 
cooling towers, and least50kVA leastSOkVA 
circulation pumps 
associated with HV AC 

Domestic and service water 
system pumps and related Not required AU loads in aggregate All loads in aggregate All loads in aggregate 
systems and components . 

All plug load in aggregate All plug load separated by All plug load separated by 

Plug load including Groups of plug loads 
floor, type or area floor, type or area 

appliances rated less than Not required exceeding 25 kVA Groups of plug loads All groups of plug loads 

25 k:VA connected load in an area exceeding 25 kVA exceeding 25 kVA 
connected load in an area connected load in an area less than 5000 sf less than 5 000 sf less than 5000 sf 

Elevators, escalators, 
moving walks, and transit Not required AU loads in aggregate All loads in aggregate All loads in aggregate 
systems 

Other individual non-
HV AC loads or appliances Not required AU loads in !!gg!egate All loads in !jgfilegateBaeh All loads in !!ggregateBaeh 
rated 25kVA or greater 

Industrial and commercial 
load centers 25 kVAor 
greater including theatrical Not required All loads in !!ggregate All lo11ds in f!ggregateBaeh All loads in aggre@teBaeli 
lighting installations and 
commercial kitchens 

Renewable power source Each group Each group Each group Each group (net or total) 

Loads associated with Not required AU loads in aggregate All loads in aggregate AU loads in aggregate renewable power source 

Charging stations for All loads in AU loads in aggregate All lciads in aggregate All loads in aggregate electric vehicles aggregate 

SECTION 130.5 -ELECTRICAL POWER DISTRIBUTION SY$TEMS 
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SUBCHAPTER 5 
NONRESIDENTIAL, IDGH-RISE RESIDENTIAL, AND 
HOTEL/MOTEL OCCUPANCIES-PERFORMANCE 
AND PRESCRIPTIVE COMPLIANCE APPROACHES 

FOR ACIDEVING ENERGY EFFICIENCY 

SECTION 140.0 - PERFORMANCE AND PRESCRIPTIVE COMPLIANCE 
APPROACHES 
Nonresidential, high-ris~ residential and hoteVmotel buildings shall m%t-comply with all of the following: 

(a) The requirements of Sections 100.0 through 110.10 applicable to the building project (mandatory measures for 
all buildings). 

(b) The requirements of Sections 120.0 through 130.5 (mandatory measures for nonresidential. high-rise residential 
and hotel/motel buildings). 

( c) Either the performance compliance appr~ach (energy budgets) specified in Section 140. l or the prescriptive 
compliance approach specified in Section 140.2 for the Climate Zone in which the building will be located. 
Climate zones are shown in FIGURE 100.1-A. 

NOTE to Section 140.0(c): The Commission periodically updates, publishes, and makes available to interested 
persons and local enforcement agencies precise descriptions of the Climate Zones, which is available by zip 
code boundaries depicted in the Reference Joint Appendices along with a list of the communities in each zone. 

NOTE to Section 140.0: The reguirements of Sections 140. l through 140.9 apply to newly constructed bllildings. 
Section 141.0 specifies which reguirements of Sections 140. l through 140.9 also apply to additions or alterations to 
existing buildings. 

SECTION 140.1- PERFORMANCE APPROACH: ENERGY BUDGETS 
A building complies with the performance approach if the energy budget calculated for the Proposed Design 
Building under Subsection (b) is no greater than f;he energy budget calculated for the Standard Design Building 
under Subsection (a). · 

(a) Energy Budget for the Standard Design Building. The energy budget for a proposed building is determined 
by applying the mandatory and prescriptive requirements to the Proposed Design Building. The energy budget 
is the sum of the TDV energy for space-conditioning, indoor lighting, mechanical ventilation, service water 
heating, and covered process loads. 

(b) Energy Budget for the Proposed Design Building. The energy budget for a Proposed Design Building is 
determined by calculating the TDV energy for the Proposed Design Building. The energy budget is the sum of 
the TDV energy foi: space-conditioning, indoor lighting, mechanical ventilation and service water heating and 
covered process loads. 

( c) Calculation of Energy Budget. The TDV energy for both the Standard Design Building and the Proposed 
Design Building shall be computed by Compliance Software certified for this use by the Commission. The 
processes for Compliance Software approval by the Commission are documented in the Nonresidential ACM 
Approval Manual. · 

SECTION I 40. 0 - PERFORMANCE AND PRESCRIPTIVE COMPLIANCE APPROACHES 
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SECTION 140.2 - PRESCRIPTIVE APPROACH 
In order to comply with the prescriptive approach under this section, a building shall be designed with and shall have 
constructed and installed: 

~W=A building envelope that complies with Section 140.3(a); 

~ er 149.3(8), and f©r A minimum daylighting requirement for large enclosed spacesaflplieoole hildmgs 
complying with Section 140.3(c); 

-~. 

('.b) @3) A space-conditioning system that complies with Section 140.4; 

~ 

Ee) Ee) A service water-heating system that complies with Section 140.5; · 

i!iL~ 

Ea) An indoor lighting system that complies with Section 140.6; 

-~~ 

~An outdoor lighting system that complies With Section 140.7; 

~Interior and exterior signs that comply with Section 140.8; and 

~~ 

~~Covered processes that comply with Section 140.9. 

SECTION 140.2 - PRESCRIPTIVE APPROACH 
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=SECTION 140.3 - PRESCRIPTIVE REQUIREMENTS FOR BUILDING 
ENVELOPES 
A building complies with this section by being designed with and having constructed im:ii mstalhlii @ithel': (lta!Q 
oov@!0p@ @€lIRJl€lllOOtB that @€lmpl5· ·.vith @aeh efth@ meet all prescriptive requirements:in Subsection (a) far @a@ll 
iiuwdooal eempen@nt and the requirements of Subsection (c) where they apply;; er (2) an w1elll!flll that eemplies 
with: th@ ev@raH Fll€Jliirem@nts ift 8Hhseetien Eh~ an€l th@ r@quifem@ll:ts ef 8Yhseeti@ll: (e) wllere tluiy apply. 

(a) Envelope Component t'4preaehRequirements. 

1. Exterior roofs and ceilings. Exterior roofs and ceilings shall comply with each of the applicable 
requirements in this subsection: · 

A. Roofing Products. Shall meet the requirements of Section 110.8 and the applicable requirements of 
Subsections i through ii: 

i. Nonresidential buildings: 

a. Low-sloped roofs in Climate Zones 1 tln:ough 16 shall have: 

1. A minimum aged solar reflectance of0.63 and a minimum thermal emittance of0.75; or 

2. A minimum Solar Reflectance Index (SRI) of75. 

EXCEPTION 1 to Section 140.3(a)1Aia: Wood-framed roofs in Climate Zones 3 and 5 are 
exempt from the requirements ofSectiqn 140.3(a)1Aia if the roof assembly has a U-factor of 
M:390.034 or lower. · 

EXCEPTION 2 to Seetien 140.3(a)1Aia: Metal building roo:fs in Climate Zones 3 and 5 are 
9*empt from the reqBirements if the roof assembly has aU faetor of0.048 or lower. 

I 

. EXCEPTION ~2 to Section l40.3(a)~Aia: Roof constructions that have thermal mass with a 
weight of at least 25 lb/ft2 over the roof membrane are exempt from the requirements of 
Section 140.3(a)1Aia · 

EXCEPTION 4J_to SECTION 140.3(a)1Aia: An aged solar reflectance less than 0.63 is 
allowed provided the maximum roofl'ceiling U-fact6r in TABLE 140.3 is not exceeded. 

b. Steep-sloped roofs in Climate Zones 1 through 16 shall have a minimum aged solar reflectance 
of0.20 and aminimum thermal emittance of0.75, or a minimum SRI of 16. 

ii. High-rise residential buildip.gs and hotels and motels: 

a Low-sloped roofs in Climate Zones 9, 10, 11, 13, 14and15 shall have aminimum aged solar 
reflectance of0.55 and a minimum thermal emittance of0.75, or a minimum SRI of64. 

EXCEPTION to Section 140.3(a)1Aiia: Roof consf:rll;ctions that have thermal mass with a 
weight of at least 25 lb/ft2 over the roof membrane . 

b. Steep-sloped roofs in Clli;nate Zones 2 through 15 shall have a minimum aged solar reflectance 
of0.20 and a minimum thermal emittance of0.75, or a minimum SRI of 16. 

SECTION 140.3-PRESCRIPTIVEREQUIREMENTSFORBUILDINGENVELOPES 
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TABLE 140.3 -ROOF/CEILING INSULATION TRADEOFF FORAGED SOLAR REFLECTANCE 

Nonresidential 

Metal Building Wood Framed 
Wood framed and Other 

and Other 

Aged Solar Climate Zone Climate Zone All Other Climate 
Reflectance Zones 

1-16 +-&96& 7 ~ 

U-factor 
2 4, 9 16 

U-factor 
U-factor 

0.62-0.6(}56 ~.038Q..% 

.J: O.M00045{h(}4§. 0.~032QJ)% 

M-9-0.55.: 0.93890350.05 
0.46 4 o.~M41 o.~.Q300.W4 

M4-
(M-00.45-0.36 0.0363GM-9 0.00oo39~ o.~~ 

-0.49- 0.93§Q0310.04 
-0.#0.35-0.25 :::f. o.~~ 0.02~ 

0.44 0.40 -0-00 -0.tm -0.028 

0.39 ('.),35 .Q.00.9 -0;00-1. . -O.G2:::f. 

OJ4 0.30 ~ .Q;@9 ~ 

().29 0.25 ~ ~ M24 

EXCEPTION to Section 140.3{a)lA: Roof area covered by building integrated photovoltaic panels 
and building integrated solar thermal panels are not required to meet the minim.um requirements for 
solar reflectance, thermal emittance, or SRI. 

B. Roof Insulation. Roofs shall have an overall assembly U-factor no greater than the applicable value in 
Table 140.3- B, C or D, and where required by Section 110.&(e), insulation shall be placed in direct 
contact with a continuous roof or drywall ceiling. 

2. Exterior Walls. Exterior walls shall have an overall assembly U-factor no greater than the. applicable value 
in TABLE 140.3-B, C or D. 

3. Demising Walls. Demising walls shall meet the requirements of Section l 19.8Ef) l20.7(b)7. 

4. Exterior Floors and Soffits. Exterior floors and soffits shall have an overall assembly U-factorno greater 
than the applicable value in TABLE 140.3-B, C or D. 

5. Fenestration. Vertical Windows·shall: 

A. have (1) a west-facing area no greater than 40 percent of the gross west-facing exterior wall area, or 6 
feet times the west-facing display perimeter, whichever is greater; and (2) a total area no greater than 
·40 percent of the gross exterior wall area, or 6 feet times the display peclmeter, whichever is greater; 
and 

EXCEPTION to Section 140.3(a)5A: Window area in demising walls is not counted as part of the 
window area for this requirement. Demising wall area is not counted as part of the gross exterior wall 
area or display perimeter for this requirement. 

B. Have an area-weighted average U-factor no greater than the applicable value in TABLE140.3 -B, C or 
D. 

EXCEPTION to Sec~ion 140.3(a)5B: For vertical fenestration containing chromogenic type glazing: 

SECTION i40.3-PRESCRIPTIVEREQUIREMENTSFORBUILDINGENVELOPES 
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i. the lower-rated labeled U-factor shall be used with automatic controls to modulate the amount of 
heat flow into the space in multiple steps in response to daylight levels or solar intensity; and 

ii. chromogenic glazing shall pe considered separately from other fenestration; and 

iii. area-weighted averaging with other fenestration that is not chromogenic shall not be permitted 

C. Have an area-weighted average Relative Solar Heat Gain Coefficient, RSHGC, excluding the effects of 
interior shading; no greater than the applicable value in TABLE 140.3-B, C or D. 

For purposes of this paragraph, the Relative Solar Heat Gain Coefficient, RSHGC, of a vertical window 
is: 

i. the ~Solar hoot;.Heat ~Gain eeeffiei©lrt Coefficient of.the window; or 

ii. f@lativ€l Relative ~Solar ~Heat gam Gain eCoefficient ftB=is calculated ~sing EQUATION 
140.3-A, if the window has an overhang that extends beyond each side of the window jamb by a 
distance equal to the overhang's horizontal projection. 

EXCEPTION 1 to Section 140.3(a)SC: An area-weighted average Relative Solar Heat Gain 
@Coefficient of 0.56 or less shall be used for windows: 

a. that are in the.first story of exterior walls that fonn a display perimeter; and 
b. for which codes restrict the use of overhangs to shade the windows. 

EXCEPTION 2 to S~ction 140.3(a)SC: For vertical fenestration containing chromogenic type 
glazing: 

i. the lower-rated labeled RSHGC shall be used with automatic controls to modulate the amount of 
heat flow into the space in multiple steps in response to daylight levels or solar intensity; and 

ii. chromogenic glazing shall be considered separately from other fenestration; and 

iii. area-weighted averaging with other fenestration that is not chromogenic shall not be permitted 

D. Have an area-weighted average Visible Transmittance (VT) no less than the applicable value in 
TABLE 140.3-B and C, or EQOATION 140.3-B, as applicable. 

EXCEPTION i to Section 140.3(a)SD: When the fenestration's primary and secondary sidelit daylit 
zones are completely overlapped by one or more sky lit day lit zones, then the fenestration need not . 
comply with Section 140.3{a)5D. 

EXCEPTION 2 to Section 140.3(a)SD: If the fenestration's visible transmittance is not within the 
scope ofNFRC 200, or ASTM E972, er EQUATI@+ 149.s "B, then the VT shall be calculated 
according to Reference Nonresidential Appendix NA6. 

EXCEPTION 3 to Section 140.3(a)SD: For vertical fenestration containing chromogenic type 
glazing: 

i. the higher rated labeled VT shall be used with automatic controls to modulate the amount of light 
transmitted into the space in multiple steps in response to daylight levels or solar intensity; and 

ii. chromogenic glazing shall be considered separately from other fenestration; and 

iii. area-weighted averaging with other fenestration that is not chromogenic shall not be permitted 

SECTION 140.3 - PRESCRIPTIVE REQUIREMENTS FOR BUILDING ENVELOPES 
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EQUATION I 40.3-A RELATIVE SOLAR HEAT GAIN COEFFICIENT, RSHGC 

WHERE: 

RSHG~ Relative oSSolar h,lieat gQain Coefficient. 

SHGCwm = S<;>lar~Heat gain Gain 00©ffiBi0nt Coefficient of the window. 

H Horizontal projection of the overhang from the surface of the window in feet, but no 
greater than V. 

V Vertical distance from the window sill to the bottom of the overhang in feet.. 

a -0.41 for nqrth-facing windows, -1.22 for south-facing windows, and -0.92 for east and 
west-facing windows. 

·. b 0.20 for north-facing windows, 0.66 for south-facing windows, and 0.35 for east and 
west-facing windows . 

. EQUATION 140.3-B VERTICAL FENESTRATION :MINIMUM VT 

VT?: 0.11/WWR 

WHERE: 

WWR = Window Wall Ratio, the ratio of (i) the total window area of the entire building to (ii) 
the total gross exterior wall area of the entire building. If the WWR is greater than 
0.40, then 0.40 shall be used as the value for WWR in EQUATION ·140.3-B. 

VT Visible Transmittance of framed window. 

6. Skylights. Skylights shall: 

A. Have an area no greater than 5 percent of the gross exterior roof area (SRR); and 

EXCEPTION to Section 140.3(a)6A: Atria over 55 feet high shall have a skylight area no greater 
than 10 percent of the gross exterior roof area. 

B. Have an Area-Weighted Performance Rating U-factor no greater than the applicable value in 
TABLE 140.3-B, C or D. . . 

EXCEPTION to Section 140.3(a)6B: For skylights containing chromog~c type glazing: 

i. the lower-rate labeled U-factor shall be used with automatic controls to modulate the amount ofU­
factor heat flow into the space in multiple steps in response to daylight levels or solar intensity; and 

ii. cbromogenic glazing shall be considered separately from other skylights; and 

iii. area-weighted averaging with other skylights that is not cbromogenic shall not be permitted. 

C. Have an area-weighted performance rating Solar Heat Gain Coefficient no greater than the applicable 
value in TABLE 140.3-B, C or D . 

. EXCEPTION to Section 140.3(a)6C: For skylights containing chromogenic type glazing: 

i. the lower-rated labeled SHGC shall be used with automatic controls to modulate the amount of 
heat flow into the space in multiple steps in response to daylight levels or solar .intensity; and 

ii. cbromogenic glazing shall be considered separately ~om other skylights; and 

iii. area-weighted averaging with other skylights that are not chromogenic shall not be permitted. 

SECTION 140.3 -PRESCRIPTIVE REQUIREMENTS FOR BUILDING ENVELOPES 
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D. Have an Area" Weighted Performance Rating VT no less than the applicable value in TABLE 140.3"B 
orC; and 

EXCEPTION to Section 140.3(a)6D: For skylights containing chromogenic type glazing: 

i. the higher-rated labeled VT shall be used with automatic controls to modulate the amount of light 
transmitted into the space in multiple steps in response to daylight levels or solar intensity and; 

ii. chromogenic glazing shall be considered separately.from other skylights; and 

iii. area"weighted averaging with other skylights that are not chromogenic shall not be permitted. 

E. Have a glazing material or diffuser that has a measured haze value greater than 90 perc~nt, determined . 
according to ASTM Dl003, or other test method approved by the Energy Commission. 

EXCEPTION to Section 140.3(a)6E: Skylights designed and installed to exclude direct sunlight 
entering the occupied space by the use of fixed or automated baffles or the geometry of the skylight and 
light well. 

7. Exterior doors. All exterior doors that separate conditioned space from unconditioned space or from 
ambient air shall have a U"fact9r not greater than the applicable value in TABLE 140.3"B, C or D. Doors 
that are more than one"half glass in area are considered Glazed Doors. 

8. Relocatable Public School BU:ildings. In complying with Sections 140.3(a)l to 7 shall meet the following: 

A. Relocatable public school buildings shall comply with TABLE 140.3"B for a specific Climate Zone 
when the manufacturer or builder of the relocatable public school building certifies that the building is 
intended for use only in a specific Climate Zone; or 

B. Relocatable public school buildings shall comply with TABLE 140.3"D for any Climate Zone when the 
manufacturer or builder of the relocatable public school building certifies that the building is intended 
for use in any Climate Zone; and ' 

C. The manufacturer or builder of a relocatable public school building shall certify that components of the· 
building comply with reqUirements of this section by: 

i. The placement of two (2) metal identification labels on the building, one mechanically fastened 
and visible from the exterior and the other mechanically fastened to the mterior frame above the 
ceiling at the end of the module., both labels stating (in addition to any other information by the 
Division of the State Architect or other law) "Complies with Title 24, Part-6 for all Climate Zones; 
and 

ii. Identification of the location of the 2 labels on the plans submitted to the enforcing agency. 

9. Air Barrier. To meet the requirement of TABLE 140.3"B, all buildings shall have a continuous air barrier 
that is designed and constructed to control air leakage into, and out o:t: the building's conditioned space. 
The air barrier shall be sealed at all joints for its entire length and shall be composed of: · 

A. Materials that have an air permeance not exceeding 0.004 cfm/:ft2, under a pressure differential of0.3 
in. w.g. (1.57 psf) (0.02 L/m2 at 75 pa), when tested in accordance with ASTM E2178; or 

EXCEPTION to Section 140.3(a)9A: Materials in TABLE 140.3"A shall be deemed to comply with 
Section 140.3(a)9A provided if all joints are sealed and all of the materials are installed as air biµriers 
in accordance with the manufacturer's instructions. 

SECTION 140.3-PRESCRIPTIVE REQUIREMENTS FOR BUILDING ENVELOPES 
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1 

2 

3 

4 

5 

6 

7 

8 

TABLE 140.3-A MATERIALS DEEMED TO COMPLY WITH SECTION 140.3(a)9A 

MATERIALS AND THICKNESS MATERIALS AND TIIlCKNESS 

Plywood - min. 3/8 inches thickness 9 Built up roofing membrane 

Oriented strand board-min. 3/8 inches 
10 Modified bituminous roof membrane thickness 

Extruded polystyrene insulation board - min. 
11 Fully adhered single-ply roof membrane 

~ inches thickness 

Foil-back polyisocyanurate insulation board- A Portland cement or Portland sand parge, or a 
12 gypsum plaster, each with min. 5/8 mches 

min. ~ inches thickness 
thickness 

Closed cell spray foam with a minimum 
density of2.0 pcf and a min. 2.0 inches 13 Cast'."i.J?.-place concrete, or precast concrete 

thickness 

Open cell spray foam with a density no less 
than 0 .4 pcf and no greater than 1.5 pct: and a 14 Fully grouted concrete block masonry 

min. 5~ inches thickness 

Exterior or interior gypsum board min. 112 
· inches thickness 15 Sheet steel or sheet aluminum 

Cement board- min. 1/2 inches thickness --- __ .,. ......... ________ .., _______ ........................ 

B. -Assemblies of materials and components that have an average air leakage not exceeding 0.04 cfm/:ft2, 
under a pressure differential of0.3 in. w.g (1.57 psf) (0.2 L!m.2 at 75 pa), when tested in accordance 
withASTME2357, ASTME1677,ASTME1680, or ASTME283; or 

EXCEPTION to Section 140.3(a)9B: The following materials shall be deemed to comply with . 
Section 140.3(a)9B if all joints are sealed and all of the materials are installed as air barriers in 
accordance with the manufacturer's instructions: 

i. Concrete masonry wails that have at least two coatings of paint or at least two coatings of sealer 
coating. 

ii. Concrete masonry walls with integral rigid board insulation. 

ill. Structurally Insulated Pane~s. 

iv. Portland cement or Portland sand parge, or stucco, or a gypsum plaster, each with min. 1/2 inches 
thickness . 

C. -The entire building has an: air leakage rate not exceeding 0.40 c:fin/:ft2 at a pressure differential of0.3 in 
w.g. (1.57 psf) (2.0 LI m2 at 75 pa), when the entire building is tested, after completion of construction, 
in accordance with ASTM E779 or another test method approved by the Commission. 

EXCEPTION to Section 140.3(a)9: Relocatable Public School Buildings. 

SECTION 140.3 -PRESCRIPTIVE REQUiREMENTS FOR BUILDING ENVELOPES 
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TABLE 140.3-B - PRESCRIPTIVE ENVELOPE CRITERIA FOR NONRESIDENTIAL BUILDINGS (INCLUDING RELOCATABLE PUBLIC SCHOOL 
BUILDINGS WHERE MANUFACTURER CERTIFIES USE ONLY IN SPECIFIC CLIMATE ZONE; NOT INCLUDING HIGH-RISE RESIDENTIAL BUILDINGS 

"' §' 
'4l 
~ 

f;r;:I 

~ 
~ 
;;!i 

m 
a 
·~ 

~ 

AND GUEST ROOMS OF HOTEL/MOTEL BUILDINGS) 
Climate Zone 

2 3 4 5 6 7 8 9 IO 11 12 13 14 15 16 

141 ::U3 ~ Metal Building 0.041 0.041 0.041 0.041 0.041 0.041 0.041 Q.Ml O.C 
... J:I 
0 ·-0 '"5 Wood Framed and P:: u Other 0.034 0.034 0.034 0.034 0.034 0.049 0.049 ~o 049 0.034 0.034 0.034 0.034 . 0.034 0.034 0.034 0.034 

Metal Building I 0.113 I 0.061 I 0.113 I 0.061 I 0.061 I 0.113 I 0.113 0.061 0.061 I 0.061 I 0.061 I 0.061 I 0.061 I 0.061 I 0.057 I 0.061 

Metal-framed I o.069 I 0.062 I 0.082 I o.062 I 0.062 I o.069 I o.069 0.062 o.062 I 0.062 I 0.062 I 0.062 I 0.062 I 0.062 I 0.062 I 0.062 

~ Mass Light1 I 0.196 I 0.170 I 0.278 I 0.227 I 0.440 I 0.440 I 0.440 0.440 0.440 I 0.170 I 0.170 I 0.170 I 0.170 I 0.170 I 0.170 I 0.170 

Mass Heavy1 I 0.253 I 0.650 I o.650 I o.650 I 0.650 I o.690 I 0.690 0.690 0.690 I 0.650 I 0.184 I 0.253 I 0.211 I o.184 I 0.184 I 0.160 

Wood-framed and Other I 0.095 I 0.059 I 0.110 I 0.059 I 0.102 I 0.110 I 0.110 0.102 0.059 I o.059 I 0.045 I 0.059 I 0.059 I 0.059 I 0.042 I 0.059 

~ ~ ~ass 0.092 0.092 0.269 0.269 0.269 0.269 0.269 0.269 0.269 0.269 0.092 0.092 0.092 0.092 0.092 0.058 
0 0 

f;<; ~ Other O.Q48 0.039 0.071 0.071 0.071 0.071 0.071 0.071 0.071 0.071 0.039 0.071 0.071 0.039 0.039 0.039 

:l. a:l Aged Solar Reflectance 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 
~~ . l ~ ..S ~ Thermal Emittance 0.75 0.75 0.75 0.75 0.75 0.75 · 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 J 

g e ~ a:l Aged Solar Reflectance 0.20 0.20 020 020 020 020 020 020 020 0.20 020 020 020 020 020 020 
~ f:I.. ~ §' 

iii i7.i Therma!Emittance 0.75 0.75 0.75 . 0.75 0.75 0.75 0.75 0.75 . 0.75 0. 75 0.75 0.75 0.75 0.75 0.75 0.75 

Air Barrier 

Exterior Doors, 
Maximum U-factor 

Non-Swinging 

Swinging 

NRINRINRINRINR NR NR NR NR I REQ I REQ I REQ I REQ I REQ I REQ I REQ 

o.so I 1.45 I 1.45 I 1.45 I 1.45 1.45 1.45 1.45 1.45 1.45 1.45 1.45 1.45 I 1.45 I 1.45 I o.so 

0.70 I 0.70 I 0.70 I 0.70 I 0.10 0.70 0.70 0.70. 0.70 0.70 0.70 0.70 .0.10 I 0.10 I 0.10 I o.70 

-~---- f""11:~n+.o. ?'r....,.,..o. 

-I-121~141~I6 l-71&1 9 IMIHl-1-2 ~ -1-4 ~ -16 

} . J ,! ~ WaadFrameaand Other M49 ~ ~ ~ M49 ~ Me+ Me+ ~ ~ ~ ~ ~. ~ ~ ~ I 
~-.mi MetalBHilaing ~ ~ ~ ~ -~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

! :$ Metal Building ~ ~ ~ Q..G@ Q..G@ ~ ~ G:G6l- G:G6l- Q..G@ G:G6l- Q..G@ Q..G@ Q..G@ ~ ~ 
~ "Metal framed M98 M62 ~ M62 M62 M98 G,<m M62 M62 M62 M62 M& M62 M62 M62 M62 
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CONTINUED: TABLE 140.3-B- PRESCRIPTIVE ENVELOPE CRITERIA FOR NONRESIDENTIAL BUILDINGS (INCLUDING RELOCATABLE PUBLIC 
SCHOOL BUILDINGS WHERE MANUFACTURER CERTIFIES USE ONLY IN SPECIFIC CLIMATE ZONE; NOT INCLUDING HIGH-RISE RESIDENTIAL 

. - - - -- -- - --~ -·· -- --------- ·- --·· . -

All Climate Zones 

Fixed Operable Curtainwall or 
Window Window Storefront Glazed Door~ 

Max 0.36 0.46 0.41 0.45 
Area-Weighted Performance U-factor 

"; Rating 
Max ... 0.25 0.22 0.26 0.23 'E RSHGC 

= .;. .. ,g Area-Weighted Performance 

~ $ Rating MinVT 0.42 0.32 0.46 0.17 

Ei "' ., 
Maximum WWR% 40% ... = .. 

"" Glass, Curb Mounted Glass, Deck Mounted Plastic, Curb Mounted 

Max 0.58 0.46 0.88 

~ 
Area-Weighted Performance U-factor Rating 

]- MaxSHGC 0.25 0.25 NR 
rl) 

Area-Weighted Performance 
MinVT 0.49 0.49 0.64 Rating 

Maximum SRR% 5% 
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.TABLE 140.3-C - PRESCRIPTIVE ENVELOPE CRITERIA FOR HIGH-RISE RESIDENTIAL BUILDINGS AND GUEST ROOMS OF HOTEVMOTEL 
BUILDINGS - ---- - --

Climate Zone 
1 2 3 4 ·5 6 7 8 9 10 11 12 13 14 15 16 

:?l ~ Metal Building 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.04! 0.041 0.041 0.041 0.041 0.041 0.041 0.041 
o:= 

Wood Framed and 0 ·-~e Other 
0.028 0.028 0.034 0.028 0.034 0.034 0.039 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 

.., .. Metal Building 0.061 0.061 0.061 0.061 0.061 0.061 0.061 0.061 0.061 0.061 0.057 0.057 0.057 0.057 0.057 0.057 
]' .s ... 
~ ~ :M;etal-framed .!Lll.62. 0.069 0.069 0.069 Q,Q62 0.069 0.105 0.069 Q,Q62 0.069 0.069 0.069 0.069 0.069 0.048 '0.069 
= p 

>"I ., 
Ei ~ 

MassLight1 0.170 0.170 0.170 0.170 0.170 0.227 0227 0227 0.196 0.170 0.170 0.170 0.170 0.170 0.170 0.170 
= Ei MassHeavy1 0.160 0.160 0.160 0.184 0.211 0.690 0.690 0.690 0.690 0.690 0.184 0.253 0.211 0.184 0.184 0.160 ·~ .. 
~ Wood-framed and 

0.059 0.059 0.059 0.059 0.059 0.059 0.059 0.059 0.059 0.059 0.042 0.059 0.059 . 0.042 0.042 0:042 
Other ,..___ 

";;; ¥l Raised. Mass 0.045 0.045 0.058 0.058 0.058 0.069 0.092 0.092 0.092 0.069 0.058 0.058 0;058 0.045 0.058 0.037 818 
0 0 

r;;;: 17.l Other 0.034 0.034 0.039 0.039 0.039 0.039 0.071 0.039 0.039 0.039 0.039 0.039 0.039 0.034 0.039 0.034 
"O 

Aged Solar .. 
NR i:>. NR NR NR NR NR NR NR 0.55 0.55 0.55 NR 0.55 0.55 0.55 NR 0 Reflectance 'iil 

8f -e ~ Thermal Emittance NR NR NR NR NR NR NR NR 0.75 0.75 0.75 NR 0.75 0.75 0.75 NR 
~ = ...J c "O 
0 0 Aged Solar i:i: ~ i:!i. '5 NR 0.20 0.20 0.20 0.20 020 0.20. 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 NR-

"' a. Reflectance 
$ 0 
17.l r;j Thermal Emittance NR 0.75 0.75 0.75 0.75 0.75 . 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 NR 

Exterior Doors, Non-Swinging 0.50 1.45 1.45 1.45 1.45 1.45 1.45 1.45 1.45 1.45 1.45 . 1.45 1.45 1.45 1.45 0.50 
MaximumU-

factor Swinging 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 

Gliinate Zane 
-1- 2- 3 4 ~ {} + i 9- .J-0 ±-1- -l2, -1-3 M ~ M 

f u lf Metal Buileliag ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

JiJ.!:eea Ffamlla and 
1 GtlieF ~ I ~ I ~ I ()..()U. I ~ I ~ I ~ I ()..()U. I ~ I ()..()U. I ·()..()U. I ~ I ~ I ~ I ~ I ~ 
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Metal BuilEling M@ M@ M@ M@ M@ M@ M@ M@ M@ M@ {h{)S7 {h{)S7 {h{)S7 {h{)S7 {h{)S7 {h{)S7 

Metal frames ~ 
I 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

i ! MassLight.i- ~ ~ ~ ~ ~ ~ ~ ~ -Od% ~ ~ ~ ~ ~ (}..lfG ~ 

Mass Heavy.i-_ Gd@ Gd@ Gd@ Qd-84 ~ MOO MOO MOO MOO MOO Qd-84 ~ ~ Qd-84 Qd-84 Gd@ 

Wood framed and I I I I I I I I I I I I I I . . Gth6f ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~l~I~ 

·1t Mass M# M# G.()$S G.()$S G.()$S -0-:G@ ~ ~ ~ M@ G.()$S G.()$S G.()$S M# G.()$S ~ 

Gthef {}.{)34 -0,@4 ~ ~ MJ9. ~ QG7l- ~ ~ ~ ~ ~ ~ -0,@4 ~ {}.{)34 

,. Agee Solar NRo NR, NR, NR, NRo I NR, INRolNRol-OM-IMS-IMS-1 NR, I MS- I ()M I MS- I NRo 1 Rsfieetanee 

f I ±hermal Emittanee I · NRo I NRo I NRo I NRo. I NRo I NR, l:NRINRolM3-IM3-IM3-I NR, I M3- I M3- I M3- I NRo 

l,geEI Solar 

tJ I NR, I G..w I G..w IG..wlG..wl {hi{} IG..wJG..wl G..w I~ I G..w I G..w I G..w I G..w I G..w I NRo Reflestanee 

±hefHlal Emittanee NR, -0,+3- ~ ~ ~ ~ ~ ~ -0,+3- ~ ~ ~ ~ ~ ~I NRo 

ExterioF Doors, Noa Swinging MG 4-:% 4-:% 4-:% 4-:% 4-:% 4-:% 4-:% 4-:% 4-:% 4-:% 4-:% ±,# ±,# ±,# I MG 
l\iaximamU· 

I I faetaF Swiagiag G,.7G G,.7G G,.7G G,.7G ~ G,.7G G,.7G G,.7G G,.7G G,.7G G,.7G G,.7G G,.7G G,.7G G,.7G I G,.7G (11 

0 
........ 
.i::. 

CONTINUED: TABLE 140.3-C-PRESCRIPTIVE ENVELOPE CRITERIA FOR HIGH-RISE RESIDENTIAL BUILDINGS AND GUEST ROOMS OF 
HOTEL/MOTEL BUILDINGS .. c:> 

~ All Climate Zones 1:2. OS c:> 
ti = '<:! 

I Fixed 
I 

Operable 
I 

Curtainwall/ 
I 

Glazed Doors! ~ .. 
~ ! Window Window Storefront 
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AreacWeighted 
Max 0.36 0.46 0.41 0.45 

U-factor 
Oi Performance Rating ... MaxRSHGC 0.25 0.22 0.26 0.23 
'f ., 

Area-Weighted > 0.42 0.32 Performance Rating Min VT 0.46 0.17 

Maximum WWR% 40% 

Glass, Curb Mounted Glass, Deck Mounted Plastic, Curb Mounted 

ii Area-Weighted 
Max 0.58 0.46 0.88 

loll Performance Rating 
U-factor 

:=I 
0 MaxSHGC 0.25 0.25 NR 
!1) 

Area-Weighted 
Performance Rating MinVT 0.49 0.49 0.64 

Maximum SRR% 5% 

Notes: 

1.- Light mass walls are walls with a heat capacity of at least 7.0 Btultt2-°F and less than 15.0 Btulft2-°F. Heavy mass walls are walls with a heat 
capacity of at least 15. O Btu/ft2

- ° F. 

2. Glazed Doors:: applies to both site-built and to factorv-assembled alazed doors. 

SECTION 140.3 -PRESCRIPTIVE REQUIREMENTS FOR BUILDING ENVELOPES 
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. TABLE 140.3-D PRESCRIPTIVE ENVELOPE CRITERIA FOR RELOCATABLE PUBLIC SCHOOL 
BUILDINGS FOR USE IN ALL CLIMATE ZONES 

Metal Buildings QM.80.0 
Roofs/ Ceilings 41 

Non-Metal Buildings 0.0349 

Wood frame buildings 0.0~2~ 

9 

Metal frame buildin~s Maximum U-factor 0.057@ 
Walls 

Metal buildings 0.057. 
c 

Mass/7.0< HC 0.170 

All Other Walls 0.059 

Floors and Soffits Floors and Soffits 0.048 

Low-Sloped 
A11:ed Solar Reflectance 0.63 

Roofing Products 
Thermal Emittance 0.75. 

Steep-Sloped 
A!!ed Solar Reflectance 0.20 

Thermal Emittance 0.75 

Windows 
Maximum U-factor 0.47 

Maximum SHGC 0.26 
I 

Glazed Doors Maximum U-factor 0.45 
(Site-Built and .Eactog; 

"'"""mhled) Maximum SHGC . 0.23 

Fenestration 
Glass with Curb 0.99 

Glass without Curb Maximum U-factor 0.57 

Plastic with Curb 0.87 

Skylights 0-2%SRR 0.46 
Glass T:yge 

2.1-5% SRR 0.36 
Maximum SHGC 

Plastic 0-2%SRR 0.69 

~ 2.1-5% SRR 0.57 

Non-Swinging doors 0.50 
Exterior Doors Maximum U-factor 

Swing!ng doors 0.70 

Ma:icimtim U faetor 0.048 

0.20/0.75 

SECTION 140.3 - PRESCRIPTIVE REQUIREMENTS FOR BUILDING ENVELOPES 
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We& 
~U •• 11- .cnr ..1 ,. , 

:1-'" -- Ma:icimum U faetor 9Jl59 -~ - -
~· ., 1'1.,f .L~ 1 .1'.. - 1. !1..J.• ,,... ... Ma:Kimum U faetor 9.962 -~ -

TIT. 1'1 -.C"Pt." ', . ,. -- · Ma:Kimum U faetor 9.957 --
TIT-11- _f"' ... 1',..,.,./,.., l'\_,,,..'l"Tn ' ~1 1' Ma:icimumU faetor 9.179 -- ·- ' -
All Gther Wall5 14a:icimam U faetor 9.959 

....,., .. ,.,,. -.1: .-11 11_ .. 11_11• Maximam U faetor 9.94 8 - --
.... ,, _, -e -n • ......... 

~ --
U faetor ~4alcimam U faetor 9 .4 7 

RSHGG ~4alcimam RSHGG 9.26 

r<t. ... .....,. ·--... .l 11 -- ........ ,_ ... - -· -
..... A ,,,.,,.,.. -- . •TT .i'n ~ ·- -
,.. , ·- TTT ~~1...L.- ..:1 ,.,,.C1TTr"(r"C 

~ ·- -
.... ~ _., . . ..... _ _, ..... ~ .. 

... T r1 . ·- , 14alcimum U faetor 0.59 - -
r1 -1 -- Moocimum U faetor 9.79 · ~ 

...... . .. 
Glass 'Nith Gllfh 14alcimam U faetor 9.99 

Glass withoat GllFh 14alcimam.U faetor 9.f,'f 

Plastie :r.vith GllFh 14alcimam U faetor 9.8'-1-

n1 - ~· ,. ' 9 2%8RR 14alcimum SHGG 9.46 

2.1 5% SRR: 14alcimam SHGG 9J6 
nt_ C"ll, .... 02%8RR Ma:Kimum SHGG 9.69 -

2.1 5% SAA Ma:icimem SHGG 9.f,'f 

SECTION140.3-PRESCRIPTIVEREQU1REMENTSFORBUILDINGENVELOPES 
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(b) RESERVED 

( c) Minimum Daylighting Requirement for Large Enclosed Spaces. In Climate Zones 2 through 15, 
conditioned enclosed spaces, and unconditioned enclosed spaces, that are greater than 5,000 ft2 and that are 
directly under a roof with ceiling heights greater than 15 feet, shall meet the following requirements: 

1. A combined total of at least 7 5 percent of the floor· area, as determined in building floor plan (drawings) 
view, shall be within one or more of the following: 

A. Primary Sidelight Daylight Zone in accordance with Section 130.l(d)lB, or 

B. SlE)<lit I>aylit Z01ui m asser!looss with £sstioo. 139.1 Elij lAThe total floor area in the space within a 
horizontal distance of 0. 7 times the average ceiling height from the edge of rough opening of skylights .. 

2: All Sky lit Daylit Zones and Primary Sidelit Day lit Zones shall be shown on building plans. 

3. General lighting in daylit zones shall be controlled in accordance with Section 130.l(d). 

4. The total skylight area is at least 3 percent% of the total floor area in the space within a horizontal distance 
of 0. 7 times the average ceiling height from the edge of rough opening of skylights; or the product of the 
total skylight area and the average skylight visible transmittance is no less than 1.5 percent% of the total 
floor area in the space within a horizontal distance of 0. 7 times the average ceiling height from the edge of 
rough opening of skylights. 

-5_4. All Skylights skylights sh~+ 

i'L. Have a glazing material or diffuser that has a measured haze value greater than 90 percent, tested according 
to ASTM D 1003 (notwithstanding its scope) or another test method approved by the Commission;-and.:. 

B. If the spaee is eenditiened, meet the reqttirements in6. Skylights for conditioned and unconditioned spaces 
shall have an area-weighted average Visible Transmittance ND no less than the applicable value required 
~Section 140.3(a)@.. · 

EXCEPTION 1toSection140.3(c): Auditoriums, churches, movie theaters, museums, and refrigerated 
warehouses. 

EXCEPTION,2 to Sectio11140.3(c): In buildings with unfinished interiors, future enclosed spaces for which . 
~~~~~ . 

A. A floor area ofless than or equal to 5,000 square feet; or 

B. Ceiling heights ofless than or equal to 15 feet. This exception shall not be used for S-1 or S-2 (storage), 
or for F-1 or F-2 (factory) occupancies. 

EXCEPTION 3 to Section 140.3(c): Enclosed spaces having a designed general lighting system with a lighting 
power density less than 0.5 watts per square foot. 

EXCEPTION 4 to Section 140.3(c): Enclosed spaces where it is documented that permanent architectural 
features of the building. existing structures or natural objects block direct beam sunlight on at least half of the 
roof over the enclosed space for more than 1500 daytime hours per year between 8 a.m. and 4 p.m. 

SECTION 140.3 - PRESCRIPTIVE REQUIREMENTS FOR BUILDING ENVELOPES 
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SECTION 140.4 - PRESCRIPTIVE REQUIREMENTS FOR SP ACE 
CONDITIONING SYSTEMS 
A building complies with this section by being designed with and having, constructed and installed a space­
conditioning system that meets the applicable requirements of Subsections (a) through (m). 

(a) Sizing and Equipment Selection. Mechanical heating and mechanical cooling equipment shall be the smallest 
size, within the available options of the desired equipment line, necessary to meet the design heating and cooling 
loads of the building, as calculated according to Subsection (b). 

EXCEPTION 1 to Section 140.4(a): Where it can be demonstrated to the satisfaction of the enforcing agency 
that oversizing will not increase building TDV energy use. 

EXCEPTION 2 to Section 140.4(a): Standby equipment with controls that iillow the standby equipment to 
operate only when the primary equipment is not operating. 

EXCEPTION 3 to Section 140.4(a): Multiple units of the same equipment type, such as multiple chillers and 
.~ · boilers, having combined capacities exceeding the design load, if they have controls that sequence or otherwise 
~~ 

optimally control the operation of each unit ba8ed on load. 

(b) Calculations. In making equipment sizing calculations under Subsection (a), all of the following rules shall 
apply: 

I. Methodology. The methodologies, computer programs, inputs, and assumptions approved by the 
Commission shall be used. 

2. Heating and cooling loads. Heating and cooling system design loads shall be determined in accordance 
with the procedures described in the ASHRAE Handbook, Fundamentals Volume, or as specified in a 
method approved by the Commission. 

3. Indoor design conditions. Indoor design temperature and humidity conditions for general comfort 
applications shall be determined in accordance with ASHRAE Standard 55 or the ASHRAE Handbook, 
Fundanientals Volume, Chapter 8, except that winter humidification and summer dehumidification shall not 
be required. 

4. Outdoor design conditions. Outdoor design conditions shall be selected from Reference Joint Appendix 
JA2, which is based on data from the ASHRAE Climatic Data for Region X. Heating design temperatures 
shall be no lower than the Heating Winter Median of Extremes values. Cooling design temperatures shall be 
no greater than the 0.5 Rercent Cooling Dry Bulb and Mean Coincident Wet Bulb values. · · 

EXCEPTION to Section 140.4(b)4: Cooling design temperatures for cooling towers shall be no greater 
than the 0.5 percent Cooling Design Wet bulb values. 

5. Ventilation. Outdoor aii ventilation loads shall be calculated using tlie ventilation rates required in Section 
120.1. 

6. Envelope. Envelope heating and cooling loads shall be calculated using envelope characteristics, including 
square footage, thermal conductance, s0lm: heat gaiB e0sFfieie11tSolar Heat Gain Coefficient or shading 
coefficient, and air leakage, consistent with the proposed design. 

7. Lighting. Lighting loads shall be based on actual design lighting levels or power densities as specified in 
Section 140.6. 

8. People. Occupant density shall be based on the expected occupancy of the building and shall be the same as 
determined under Section 120.l(b)2B, if used. Sensible and latent heat gains shall be as listed in the 2005 
ASHRAE Handbook- Fundamentals, Chapter 30, Table 1. 

9. Process loads. Loads caused by a process shall be based upon actual information on the intended use of the 
building. 

10. Miscellaneous equipment. Equipment loads other than process loads shall be calculated using design data 
compiled :from one or more of the following sources: 

SECTION 140.4-PRESCRIPTIVE REQUIREMENTS FOR SPACE CONDITIONING SYSTEMS 
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A. Actual information based on the intended use of the building; or 

B. Published data from manufacturer's technical publications or from technical societies, such as the . 
ASHRAE Handbook, Applications Volume; or 

C. Other data based on the designer's experience of expected loads and occupancy patterns. 

11. Internal heat gains. Internal heat gains may be ignored for heating ioad calculations. 

12. Safety factor. Design loads may be increased by up to 1 -0 percent to account for unexpected loads or 
changes in space u~age. 

13. Other loads. Loads such as warm-up or cool-down shall be calculated from principles based on the heat 
capacity of the building and its contents, the degree of setback, and desired recovery time; or may be 
assumed to be no more than 30 percent for heating and 10 percent for cooling of the steady-state design 
loads. In addition, the steady-state load may include a safety factor in accordance with Section 140.4(b)12. 

( c) Power Consumption of Fans. Each fan system used for space conditioning shall meet the requirements of 
Items 1, 2, 3 and 4 below. Total fan system power demand equals the sum of the power demand of all fans in 
the system that are required to operate at design conditions in order to supply air from the heating or cooling 
source to the conditioned space, and to return it back to the source or to exhaust it to the outdoors; however, total 
fan system power demand need not include (i) the additional power demand caused solely by air treatment or 
filtering systems with final pressure drops more than 245 pascals or one-inch water column (only the energy 
accounted for by the amount of pressure drop that is over 1 inch may be excluded), or (ii) fan system power 
caused solely by exempt process loads. · 

1. Con,stant volume fan systems. The total fan power index at design conditions of each fan system with total 
horsepower over 25 hp shall not exceed 0.8 watts per cfm. of supply air. 

2. Variable air volume (VA V) systems. 

A. The total fan power index at design conditions of each fan system with total horsepower over 25 hp 
shall not exceed 1.25 w~tts per cfin of supply air; and 

B. Static Pressure Sensor Location. Static pressure sensors used to control variable air volume fans shall 
be placed in a position such that the yontroller set point is no greater than one-third the total design fan 
static pressure, except for systems with zone reset control complying with Sectionl40.4(c)2C. If this 
results in the sensor being located downstream of any major duct split, multiple sensors shall be 
installed in each major branch with fan capacity controlled to satisfy the sensor furthest below its 
setpoint; and 

C. Setpoint Reset. For systems with direct digital control of individual zone boxes reporting to the central 
control panel, static pressure setpoints shall be reset based on the zone requiring the most pressure; i.e., 
the set point is reset lower until one zone damper is nearly wide open. 

3. Air-treatment or filtering systems. For systems with air-treatment or filtering systems, calculate the total 
adjusted fan power index using Equation 140.4-A: 

EQUATION 140.4-A ADJUSTED TOTAL FAN POWER INDEX 

Adjusted total fan power index= Fan power index x Fan Adjustment 

Fan Adjtistment = 1- _a_ 
(

SP -1) 
SPf 

WHERE: 

SP a Air pressure drop across the air-treatment or filtering system. 

SPr Total pressure drop across the fan. 

SECTION 140.4 - PRESCRIPTIVE REQUIREMENTS FOR SPACE CONDITIONING SYSTEMS 
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4. Fractional HV AC Motors for Fans. HV AC motors for fans that are less thanl hp and 1/12 hp or greater 
shall be electronically-commutated motors or shall have a minimum motor efficiency of70 percent when 
rated in accordance with NEMA Standard MG 1-2006 at full load rating conditions. These motors shall also 
have the means to adjust motor speed for either balancing or remote control. Belt-driven fans ·may use 
sheave adjustments for airflow balancing in lieu of a varying motor speed. 

EXCEPTION 1toSection140.4(c)4: Motors in fan-coils and terminal units that operate only when 
providing heating to the space served. 

EXCEPTlON 2 to Section 140.4(c)4: Motors in space conditioning equipment certified tmder Section 
110.1 or 110.2. 

( d) Space-conditioning Zone Controls. Each space-conditioning zone shall have controls that prevent: 

1. Reheating; and 

2. Recooling; and 

3. Simultaneous provisions of heating and cooling to the same zone, such as mixing or simultaneous supply of 
air that has been previously mechanically heated and air that has been previously cooled either by cooling 

· ~ equipment or by e.conomizer systems. · 

~· EXCEPTION 1to·section140.4(d): Zones served by variable air-volume systems that are designed and 
controlled to reduce, to a minimum, the volume of reheated, recooled, or mixed air are allowed only if the 
controls meet all of the following requirements: 

A. For each zone with direct digital controls (DDC): 

i. The volume of primary air that is reheated, recooled or mixed air supply shall not exceed the larger 
of: 

a. 50 percent of the peak primary airflow; or 

b. The design zone outdoor airflow rate i*lJ::as specified by Section 120. l. 

ii .. The volume of primary air in the deadband shall not exceed the larger of: 

a. 20 percent of the peak primary airflow; or 

b. The design zone outdoor airflow rate i*lJ::as specified by Section 120.1. 

iii. The first stage of heating consists of modulating the zone supply air temperature setpoint up to a 
maximum setpoint no higher than 95°F while the airflow is maintained at the dead band flow rate. 

iv. The second stage of heating consists of modulating the airflow rate from the dead band flow rate 
up to the heating maximum flow rate. 

B. For each zone without DDC, the volume of primary air that is reheated, re-cooled, or mixed air supply 
shall not exceed the larger of the following: 

i. 30 percent of the peak primary airflow; or 

ii. The design zone outdoor airflow rate ~as specified by Section 120.1. 

_EXCEPTION 2 to Section 140.4(d): Zones with special pressurization relationships or cross-contamination 
control needs. 

EXCEPTION 3 to Section 140.4(d): Zones served by space-conditioning systems in which at least 75 percent 
of the energy for reheating, or providing warm air in mixing systems, is provided from a site-recovered or site-
solar energy source. · 

EXCEPTION 4 to Section 140.4(d): Zones in which specific humidity levels are required to satisfy exempt 
process loads. Computer R{loms Data CootmComputer rooms or other spaces where the only process load is 
from IT equipment may not use this exception. 

EXCEPTION 5 to Section.140.4(d): Zones with a peak supply-air quantity of300 cfi:n or less. 
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( e) Economizers. 

1. Each cooling fan system.air handler that has a design total mechanical cooling capacity over 54,000 Btu/hr 
shall include either: · 

A. An air economizer capable of modulating outside-air lilamJltlrs t€l IQQ per@mt ep@n and return-air 
dampers to supp~y 100 percent of the design supply air quantity as outside-air~el©ssa; or 

B. A water economizer capable of providing 100 percent ofthe expected system cooling load as calculated 
in accordance with a method approved by the Commission, at outside air temperatures of 50°F dry-bulb 
and 45°F wet-bulb and below. 

EXCEPTION 1toSection140.4(e)l: Where special outside air filtration and treatment, for the reduction 
and treatment of unusual outdoor contaminants, makes compliance ID.feasible. 

EXCEPTION 2 to Section 140.4(e)l: Where the use of outdoor air for cooling will affect other systems, 
such as hW:nidi:fication, dehumidification, or supermarket refrigeration systems, so as to increase overall 
building TDV energy use. 

EXCEPTION 3 to Section 140.4(e)l: Systems serving high-rise residential living quarters and hotel/motel 
guest rooms. 

EXCEPTION 4 to Section 140.4(e)l: Where comfort cooling systems have the cooling efficiency that 
meets or exceeds the cooling efficiency improvement requirements in TABLE 140.4-A. 

EXCEPTION 5 to Section 140.4(e)l: Fan systems primarily serving comnuter roomseompater roomils.ta 
esfit©r€8'. See Section 140.9(a) for comnuter roomeomputer roomaata esftter economizer requirements. 

TABLE 140.4-A ECONOMIZER TRADE-OFF TABLE FOR COOLING SYSTEMS 
Climate Zone Effi,ciency Improvement a 

1 7.0% 

2 65% 

3 65% 

4 65% a If a unit is rate:d with an IPLV, IEER or 
' 5 70% SEER, then to eliminate the required air 

6 30% or water economizer, the applicable · 

7 30% minimum cooling efficiency of the HV AC 

8 30% 
unit must be increased by the percentage 
shown. If the HV AC unit is only rated 

9 30% with a full load metric, such as BER or 
10 30% COP cooling, then that metric must be 
11 30% increased by the percentage shown. 

12 30% 

13 30% 

14 30% 

15 30% 

16 70% 

2. If an economizer is required by Section 140.4( e) 1 it shall be: 

A. Designed and equipped with controls so that economizer operation does not increase the building 
heating energy use dming normal operation; and · 

EXCEPTION to Section 140.4(e)2A: Systems that provide 75 percent of the annual energy use.d for 
mechanical heating from site"recovered energy or a site-solar energy source. 

B. Capable of providing partial cooling even when additional mechanical cooling is required to meet the 
remainder of the cooling load. 
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3. If an economizer is required by Section 140.4(e)l, and an air economizer is used to meetthe requirement, 
then it shall be a type listed in, and shall have high limit shutoff controls complying with TABLE 140.4-B, 

TABLE 140.4-B AIR E90NOMIZER HIGH LIMIT SHUT OFF CONTROL REQUIREMENTS 

"Device Type• Climate Zones 
Required High Limit (Economizer Off When): 

Equationb Description 

1, 3, s, 11-16 ToA>75°F Outdoor air temperature exceeds 75°F 

Fixed Dry Bulb 
2,4, 10 ToA>73°F Outdoor air temperature exceeds 73 °F 

6, 8,9 ToA>7l°F Outdoor air temperature exceeds 71°F 

7 ToA>69°F Outdoor air temperature exceeds 69°F 

1, 3, s, 11-16 ToA>TRA°F Outdoor air temperature exceeds return air 
temperature 

2,4, 10 ToA > TRA-2°F 
Outdoor air temperature exceeds return air 

temperature minus 2~F 
Differential Dry Bulb 

Outdoor air temperature exceeds return air 6, 8,9 ToA > TRA-4°F · temperature minus 4 °F 

7 ToA > TRA-6°F Outdoor air temperature exceeds return air 
temperature minus 6°F 

Outdoor air enthalpy exceeds 28 Btu/lb of dry 
Fixed Enthalpy"+ All hoA > 28 Btu/lb0 or ToA > 7S"F air° or 

Fixed Drybulb 
Outdoor air temperature exceeds 75°F 

a Only the high limit control devices listed are allowed to be used and at the setpoints listed. Others such as 
Dew Point, Fixed Enthalpy, Electronic Enthalpy, and Differential Enthalpy Controls, may not be used in any 
Clim.ate Zone for compliance with Section 140.4(e)l unless approval for use is provided by the Energy 
Commission Executive Director. 

h Devices with selectable (rather than adjustable) setpoints shall be capable of being set to within 2°F and 2 
Btu/lb of~e setpoint listed. 
0 At altitudes substantially different than sea level, the Fixed Enthalpy limit value shall be set to the enthalpy 
value at 75°F and 50% relative humidity. As an example, at approximately 6,000 foot elevati9Jl, the fixed 
enthalpy limit is approximately 30. 7 Btu/lb. 

4. Ifan economizer is required by Section 140.4(e)l, and an air economizer is used to meetthe requirement, 
then ~e air economizer, and all t=etam-air dampers on aay iRdividoo-l e.ooliRg fan system that has a total 
meehanieal eooliRg eapaeity oveF 54,000 Btl:l/hr shall have the following features: 

A. Warranty. 5-year Manufacturer warranty of economizer assembly. 

B. Damper reliability testing. Suppliers of economizers shall certify that the economizer assembly, 
including but not limited to outdoor air damper, return air damper, drive linkage, and actuator, have 
been tested and are able to open and close against the rated airflow and pressure of the system after-for 
60,000 damper opening and closing cycles. 

C. Damper leakage. Economizer outdoor air and return air dampers shall be eertified te have a maximum 
leakage rate of 10 cftn/sfat 1.0 in:. w.g.250 Pascals (1.0 in. w.g.) when tested in accordance with 
AMCA Standard 500-D. The economizer outside air and return air damper leakage rates shall be 
certified to the Energy Commission in accordance with Section 110.0. 

D. Adjustable setpoint If the high-limit control is fixed dry-bulb or fi:Xed enthalpy+ fixed dry-b'ulb then 
the control shall have an adjustable setpoint. 

E. Sensor accuracy. Outdoor air, return air, mixed air, and supply air sensors shall be calibrated within 
the following accuracies. 

i. Drybulb and wetbulb temperatures accurate to ±2°F over the range of 40°F to 80°F. 
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ii. Enthalpy accurate to ±3 Btu/lb over the range of 20 Btu/lb to 36 Btu/lb. 

iii. Relative humidity (RH) accurate to ±5 percent over the range of20percent to 80 per~ent RH. 

F. Sensor calibration data. Data used for control of the economizer shall be plotted on a sensor 
performance curve. 

G. Sensor high limit control Sensors used for the high limit control shall be located to prevent false 
readings, including but not limited to being properly s.pielded from direct sunlight. 

H. Relief air system. Relief air systems shall be capable of providing 100 percent outside air without 
over-pressurizing the building. 

5. Systems that include an air economizer to meet Section 140.4(e)l shall include the following: 

A. Unit controls shall have mechanical capacity controls interlocked with economizer controls such that 
the economizer is at 100 percent open position when mechanical cooling is qn and does not begin to 
close until the leaving air temperature is less than 45°F. 

B. Direct Expansion (DX) units greater than 65.000 Btu/hr that control the capacity of the mechanical 
cooling directly based on occupied space temperature shall have a minimum of2 stages of mechanical 
cooling capacity,,., per the following effeetive dates: · 

i. 2:: '75,000 Btu/hr Effective 111/2014 

ii. > 65,000 Btalfil' Effeetive 1/1/2016 

C. EffeetP,'e 1/1/2014, DX units not within the scope of Section 140.4(e)5,B, saeh as those that eontrol 
spaee temperatare by modulating the airflow to the spaee, shall (i) comply with the requirements in 
TABLE 140.4-C, and (ii) shall have controls that do not false load the mechanical cooling system by 
limiting or disabling the economizer or by any other means, sach as hot gas bypass, except at the lowest 
stage of mechanical cooling capacity. · 

TABLE 140.4-C DIRECT EXPANSION (DX) UNIT REQUIREMENTS FOR COOLING 
STAGES AND COMPRESSOR DISPLACEMENT 

. Cooling Capacity 
Minimum Number of Minimum Compressor 

Mechanical Coolin2 Stae:es Displacement 

;:; 65,000 Btu/h and ~ 35% full load 

< 240,000 Btu/h 
3 stages 

~ 25% full load 
;:; 240,000 Btu/h 4 stages 

(f) Supply Air Temperature Reset Controls. Space-conditioning systems supplying heated or cooled air to 
multiple zones shall include controls that automatically reset supply-air temperatures. Air distribution systems 
serving zones that are likely to have constant loads, such as interior zones, shall be designed for the air flows 
resulting from the fully reset supply air temperature. Supply air temperature reset controls shall be: 

I. In response to representative building loads or to outdoor air temperature; and 

2. At least 25 percent of the difference between the design supply-air temperature and the design room air 
temperature. 

EXCEPTION 1 to Section 140.4(f): Systems that meet the requirements of Section 140.4(d), without using 
Exception 1 or 2 to that section. · 

EXCEPTION 2 to Section 140.4(f): Where supply-air temperature reset would.increase overall building energy 
use. 

EXCEPTION 3 to Section 140.4(f): Systems supplying zones in which specific humidity levels are required to 
satisfy exempt process loads. CemJmter R@0mBata Centers Computer Rooms or other spaces with only IT 
equipment may not use this exception. · 

(g) ·Electric Resistance Heating. Electric resistance heating systems shall not be used for space heating. 
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EXCEPTIQN 1 to Section 140.4(g): Where an electric-resistance heating system supplements a heating system 
in which at least 60 percent of the annual energy requirement is supplied by site-solar or recovered energy. 

EXCEPTION 2 to Section 140.4(g): Where .an electric-resistance heating system supplements a heat pump 
heating system, and the heating capacity of the heat pump is more than 75 percent of the design heating load 
calculated :hi accordance with Section 140.4(a) at the design outdoor temperature specified in Section 140.4(b)4. 

EXCEPTION 3 to Section 140.4(g): Where the total capacity of all electric-resistance heating systems serving · 
the entire building is less than 10 percent of the total design output capacity of all heating equipment serving the 
entire building. 

EXCEPTION 4 to Section 140.4(g): Where the total capacity of all electric-resistance heating systems serving 
the entire building, excluding those allowed under Exception 2, is no more than 3 kW. 

EXCEPTION 5 to Section 140.4(g): Where an electric resistance heating system ser;ves an entire building that 
is not a high-rise residential or hotel/motel building; and has a conditioned floor area no greater than 5,000 
square feet; and has no mechanical cooling; and is in an area where natural gas is not currently available and an 
extension of a natural gas system is impractical, as determined by the natural gas utility. 

(h) Heat Rejection Systems. 

1. Scope. Subsection l 40.4(h) applies to heat rejection equipment used in comfort cooling systems such as air­
cooled condensers, open cooling towers, closed-circuit cooling towers, and evaporative condensers. 

2. Fan Speed .Control. Each fan powered by a motor of7.5 hp (5.6 kW) or larger shall have the capability to 
operate that fan at 2/3 of full speed or less, and shall have controls that automatically change the fan speed 
to control the leaving fluid temperature or condensing temperature or pressure of the heat rejection device. 

EXCEPTION 1toSection140.4(h)2:-Heat rejection devices included as an integral part of the equipment 
listed in TABLE 110.2-A through TABLE 110.2-I. . 

EXCEPTION 2 to Section 140.4(h)2: Condenser fans serving multiple refrigerant circuits. 

EXCEPTION 3 to Section 140.4(h)2: Condenser fans serving flooded condensers. 

EXCEPTION 4 to Section 140.4(h)2·: Up to one third of the fans on a condenser or tower with multiple 
fans where the lead fans comply with the speed control requirement. · 

3. Tower Flow Turndown. Open cooling towers col;l:figured with multiple condenser water pumps shall be 
designed so that all cells can be run in parallel with the larger of: 

A. The flow that is produced by the smallest pump; or 

B. 50 percent of the design flow for the cell. 

4. Limitation on Centrifugal Fan Cooling Towers. Open cooling towers with a combined rated capaCity of 
900 gpm and greater at 95°F condenser water return, 85°F condenser water supply, and 75°F outdoor wet­
bulb temperature, shall use propeller fans and shall not use centrifugal fans. 

EXCEPTION 1 to Section 140.4(h)4: Cooling towers that are ducted (inlet or discharge) or have an 
extemai sound trap that requires external static pressure capability. 

EXCEPTION 2 to Section 140.4(h)4: Cooling towers that meet the energy efficiency requirement for 
propeller fan towers in Section 110.2, TABLE 110.2-G. 

5. Multiple Cell Heat Rejection Equipment. Multiple cell heat rejection equipment with variable speed fan 
drives shall: 

A. Operate the maximum number of fans allowed that comply with the manufacturer's requirements for all 
system components, and 

B. Control all operating fans to the same speed. Minimum fan speed shall comply with the minimum 
allowable speed of the fan drive j*!fas. specified by the manufactµres recommendation. Staging of fans 
is allowed once the fans are at their minimum operating speed. · 

(i) Minimum Chiller Efficiency. Chillers shall meet or exceed Path B from TABLE 110.2-D 

EXCEPTION 1 to Section 140.4(i): Chillers with electrical service> 600V. 
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EXCEPTION 2 to Section 140.4(i): Chillers attached to a heat recovery system with a design heat recovery 
capacity;> 40 percent ofthe·design chiller cooling capacity. 

EXCEPTION 3 to Section 140.4(i): ChUlers us~d to charge thermal energy storage systems where the charging 
temperature is < 40 °F. . 

EXCEPTION 4 to Section 140.4(i): In buildings wij:h more than 3 chillers, only 3 chillers are required to meet 
the Path B efficiencies. 

G) Limitation of Air-Cooled Chillers. Chilled water plants shall not have more than 300 tons provided by air­
cooled chillers. 

EXCEPTION 1 to Section 140.4(j): Where the water quality at the building site fails to meet manufacturer's 
specifications for the use of water-cooled chillers. 

EXCEPTION 2 to Section 140.4(j).: Chillers that are used to charge a thermal energy storage system with a 
design temperature of less than 40 degrees F ( 4 degrees C). 

EXCEPTION 3 to Section 140.4(j): Air cooled chillers with minimum efficiencies approved by the 
Commission pursuant to Section 10-109( d). 

(k) Hydronic System Measures 

1. Hydronic Variable Flow Systems. HV AC chilled and hot water pumping shall be designed for variable 
fluid flow and shall be capable ofreducing pump flow rates to no more than the larger of: a) 50 percent or 
less of the design flow rate; orb) the minimum flow required by the equipment manufacturer for the proper 
operation of equipment served by the system. · 

EXCEPTION 1 to Section 140.4(k)1: sxstems that include no more than three control valves. 

EXCEPTION 2 to Section 140.4(k)l: Systems having a total pump system power less than or equal to 1.5 
hp. 

2. Chiller Isolation. When a chilled water system includes more than one chiller, provisions shall be made so 
that flow through any chiller is automatically shut off when that chiller is shut off while still maintaining 
flow through other operating chiller(s). Chillers that are piped in series for the purpose of increased 
temperature differential shall be considered as one chiller. 

3. Boiler Isolation. When a hot water plant includes more than one boiler, provisions shall be made so that 
flow through any boiler is automatically shut off when that boiler is shut off while still maintaining fl.ow 
through other operating boiler(s). 

4. Chilled and Hot Water Temperature Reset Controls; Systems with a design capacity exceeding 500,000 
Btu/hr supplying chilled or heated water shall include controls that automatically reset supply water 
temperatures as a function of representative building loads or outside air temperature: 

EXCEPTION to Section 140.4(k)4: Hydronic systems that use variable flow to reduce pumping energy in 
accordance with Section 140.4(k)l. 

5. Water-Cooled Air.Conditioner and Hydronic Heat Pump Systems. Water circulation systems serving 
water-cooled air conditioners, hydronic heat pumps, or both, that have total pump system power exceeding 
5 hp shall have flow controls that meet the requirements of Section 140.4(k)6. Each such air conditioner or 
heat pump shall have a two-position automatic valve interlocked to shut off water flow when the 
compressor is off. 

6. Variable Flow Controls. 

A. Variable Speed Drives. Individual pumps serving variable flow systems and having a motor 
horsepower exceeding 5 hp shall have controls or devices (such as variable speed control) that will 
result in pump motor demand of no more than 30 percent of design wattage at 50 percent of design 
water flow. The pumps shall be controlled as a function ofrequired differential pressure. 

B. Pressure· Sensor Location and Setpoint. 

i. For systems without direct digital control of individual coils reporting to the central control panel, 
differential pressure shall be measured at the most remote heat exchanger or the heat exchanger 
requiring the gre(ltest differential pressure. 
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ii. For systems with direct digital control of individual coils with a central control panel, the static 
pressure set point shall be reset based on the valve requiring the most pressure, and the setpoint 
·shall be no less than 80 percent open. Pressure sensors may be mounted anywhere. 

EXCEPTION 1 to Section 140.4(k)6: Heating hot water systems. 

EXCEPTION 2 to Section 140.4(k)6: Condenser water systems serving only water-cooled chillers. 

7. Hydronic Heat Pump (WLHP) Controls. Hydronic heat pumps connected to a common heat pump water 
loop with central devices for heat rejection atid heat addition shall have controls that are capable of 
providing a heat pump water supply temperature deadhand of at least 20°F between initiation of heat 
rejection and heat addition by the central devices. 

EXCEPTION to Section 140.4(k)7: Where a system loop temperature optimization controller is used to 
determine the most efficient operating temperature based on real-time conditions of demand and capacity, 
dead bands ofless than 20°F shall be allowed. 

(1) Air Distribution System Duct Leakage Sealing. Duct systems shall be sealed to a leakage rate not to exceed 6 
percent of the nominal air handler airflow rate as confirmed through field verification and diagnostic testing, in 
accordance with the applicable procedfiles in Reference Nonresidential Appendices NAl and NA2 if the criteria 
in Subsections 1, 2 and ·3 below are met: 

.;; 1. The duct system provides conditioned air to an occupiable space for a constant volume, single zone, space­
conditioning system; and 

· 2. The space conditioning system serves less than 5,000 square feet of conditioned floor area; and 

3. The combined surface area of the ducts located in the following spaces is more than 25 percent of the total 
surface area of the entire duct system: · 

A. Outdoors; or 

B. In a space directly under a roof that 

i. Has a U-factor greater than the U-factor of the ceiling, or iftheroofdoes not meet the 
requirements of Section 140.3(a)IB, or 

ii. Has fixed vents or openings to the outside or unconditioned spaces; or 

C. In an unconditioned crawlspace; or 

D. In other unconditioned spaces. 

(m) Fan Control. f .. s ofthe applieable date listed ia TABLE 140.4 D, eaehEach cooling system listed in TABLE 
140.4-D shall be designed to vary the indoor fan airflow as a function of load and shall comply with the 
following requirements: 

1. DX and chilled water cooling systems that control the capacity of the mechanical cooling directly based on 
occupied space temperature shall (i) have a minimum of2 stages of fan control with no more than 66 
percent speed when operating on stage 1; and (ii) draw no more than 40 percent of the fan power at full fan 
speed, when operating at 66 percent speed . 

.2. All other systems, including but not limited to DX cooling systems and chilled water systems that control 
the space temperature by modulating the airflow to the space, shall have proportional fan control such that 
at 50 percent air flow the power draw is no more than 30 percent of the fan power at full fan speed. 

3. Systems that include an air side economizer to meet 140.4(e)1 shall have a minimum of two speeds of fan 
control during economizer operation. 

EXCEPTION to Section 140.4(m): Modulating fan control is not required for chilled water systems with all 
fan motors <1 HP, or for evaporative systems with all fan motors < 1 HP, if the systems are not used to provide 
ventilation air and all indoor fans cycle with the load. 

TABLE 140.4-D EFFECTIVE DATES:F'OR FAN CONTROL SYSTEMS 

Fan Motor Size 
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DX Cooling any ?: 65,000 Btu/hr 

Chilled Water and 
?: 1/4HP Evaporative 

any 

r< .. _ ..... .L ...... - Fan Matar Size r< . "- r< Effeetive Date ~-' 

:::. l lO,QQQ Btl:l,lhr Ul~Ql~ 

me Coaling atfj' ;::. +~ '(l()(l Btl:l,lhr lfl,£2014 

:::::. 6~,QQQ Btl:l,lhr l,ll,Q,016 

~ mw lt' l/i() l(-) 
chilled WateP and 

~ mw lfl~Ql4 
EY-aporative 

;::. V4 HP mw l,11~()16 

(n) Mechanical System Shut~off. Any directly conditioned space with operable wall or roof openings to the 
outdoors shall be provided with interlock controls that disable or reset the temperature setpoint to 55°F for 
mechanical heating and disable or reset the temperature setpoint to 90°F for mechanical cooling to that space 
when any such opening is open for more than 5 minutes. 

EXCEPTION 1 to Section 140.4(n): Interlocks are not required on doors with automatic closing devices. 

EXCEPTION 2 to Section 140.4(n): Any space without a thermostatic control (thermostat or a space 
temperature sensor used to control heating or cooling to the space). 

EXGE:PTIQN s fo S00tilrn H0.4f:S): 1\ltsrati0Bs t0 enistmg ll11Hrungs 
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SECTION 140.5 - PRESCRIPTIVE REQUIREMENTS FOR SERVICE 
WATER HEATING SYSTEMS 
(a) Nonresidential Occupancies. A service water he.a.ting system installed in a nomesidential building complies 

with this section if it complies with the applicable requirements of Sections 110.1, 110.3 and 120.3. 

(b) High-Rise Residential and Hotel/Motel Occupancies. A service water heating system installed in a high--rise 
residential or hotel/motel building complies with this section if it meets the requirements of Section 150.l(c)8. 

SECTION 140.6 - PRESCRIPTIVE REQUIREMENTS FOR INDOOR 
LIGHTING 
A building.,complies with this section if 

i. The Calculation of Actual Indoor Lighting Power E>eRsity of all proposed building areas combined, 
calculated under Subsection (a) is no greater than the E>eMit)' Calculation of Allowed Indoor Lighting 
Power- E>emiity, Specific Methodol<:igies calculated under Subsection (c); and 

ii. The Calculation of Allowed Indoor Lighting Power- E>oosit)', General Rules comply with Subsection (b ); 
and 

iii. General lighting complies with the Automatic Daylighting Controls in Secondary Daylit Zone requirements 
in Subsection ( d). · · 

(a) Calculation of Actual Indoor Lighting Power Density. The actual indoor Lighting Power E>e'!l:8it)· of all 
proposed building areas is the total watts of all planned permanent and portable lighting systems in all areas of 
the proposed building; subject to the applicable adjustments under Subdivisions 1 through 3 of this subsection 
and the requirements of Subdivision 4 of this subsection. 

EXCEPTION to Section 140.6(a): Up to 0.3 watts per square foot of portable lighting for office areas shall not 
be required to be included in the calculation of actual indoor Lighting Power- E>emity. 

1.. Two interlocked lighting systems: No more than two lighting systems may be used for an area, and if there 
are two they must be interlocked. Where there are two interlocked lighting systems, the watts of the lower 
wattage system may be excluded from the actual indoor Lighting Power E>eRsit)' if: 

A. An Installation Certificate detailing compliance with Section 140.6(a)l is submitted in accordance with 
Section 10-103 and Section 130.4; and 

B. The area or areas served by the interlocking systems is an auditorium, a convention center, a conference 
room, a multipurpose room, or a theater; and 

C. The two lighting syste]DS are interlocked with a Nonprogrammable Double-Throw Switch to prevent 
simultaneous operation of both systems. 

For compliance with Part 6 a Nonprogrammable Double-Throw Switch is an electrical switch 
commonly calle.d a "single pole double throw" or "three-way'' switch that is wired as a selector switch 
allowing one of two loads to be enabled. It can be a line voltage switch or a low voltage switch 
selecting between two relays. It cannot be overridden or changed in any manner that would permit both 
loads to operate simultaneously. 

2. Reduction of wattage through controls. In calculating actual indoor Lighting Power De'!l:Sit)', the installed 
watts of a luminaire providing general lighting in an area listed in TABLE 140.6-A may be reduced by the 
product of(i) the number of watts controlled as described in TABLE 140.6-A, times (ii) the applicable 
Power Adjustment Factor (P AF), if all of the followin~ conditions are met: 

A. An Installation Certificate is submitted in accordance with Section 130.4(b ); and 
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B. Luminarres and controls meet the applicable requirements of Section 110.9, and Sections 130.0 through. 
130.5; and 

C. The controlled lighting is permanently installed general lighting systems and the controls are 
permanently installed nonresidential-rated lighting controls. (Thl:l5, fer eJEample, portable lighting" 
portable lighting eoB.trols, arul resideB.tial rated lighting eoB.trols shall :aot E{lialify for PAFs.) 

When used for determining P AFs for general lighting in offices, furniture mounted luminaires that 
comply with all of the following conditions shall qualify as permanently installed general lighting 
systems: 

i. The furniture,mounted luminaires shall be permanently installed no later than the time of building 
permit inspection; and 

ii. The furniture mounted luminair.es shall be permanently hardwired; and 

iii. The furniture mounted lighting system shall be designed to provide· indirect general lighting; and 

iv. Before multiplying the installed watts of the furniture mounted luminaire by the applicable P AF, 
0.3 watts per square foot of the area illuminated by the furniture mounted luminaires shall be 
subtracted from installed watts of the furniture mounted luminaires; and 

v. The lighting control for the furniture mounted luminaire complies with all other applicable 
requirements in Section 140.6(a)2. 

D. At least 50 percent of the light output of the controlled luminaire is within the applicable area listed in 
TABLE 140.6-A. Luminaires on.lighting tracks shall be within the applicable area in order to qualify 
for aPAF. i 

E. Only one PAF from TABLE 140.6-A may be used for each qualifying luminaire. PAFs shall not be 
· added together unless allowed in TABLE 140.6-A. · 

F. Only lighting wattage directly controlled in accordance with Section 140.6(a)2 shall be used to reduce 
the calculated actual indoor Lighting Power J;)0:asitfos as allowed by Section 140.6(a)2. If only a 
portion of the wattage in a luminaire is controlled in accordance to Section 140.6(a)2, then pnlythat 
portion of controlled wattage may be reduced in calculating actual indoor Lighting ·Powel' t>snsity. 

G. Lighting controls used to qualify for a P AF shall be designed and installed in addition to manual, 
multilevei and automatic lighting controls required in Section 130.1, and in addition to any other 
lighting controls required by any provision of Part 6 . .-P AFs shall not be available for lighting controls 
required by Part 6. 

EXCEPTION to Seetion 140.6(a)2C: Lighting controls desigaed arul iastalled for the sole-pmpose of 
compliance with Section l30.l(b)3 may be l:lsed to ql:lalify for a PAF, pro11ided the lighting eontrols are 
designed and installed in addition to all manual, and automatie lighting eontrols otherwise required in 
Seetioo:l30.1. 

H. To qaalify for the PAF for a Partial ON Oceupant Sensing Control in TABLE_ 140.e A, a Partial Oa 
Ocoopant Sensing Control shall meet all of the following requiremeB.ts: 

i. The em;Jtrol shall automatieally deaetiYate all of the lighting po'i'l'0F in the area withla 30 minutes 
· aiter the room has beea •,cacated; and 

ii. The first stage shall automatieally activate bet<nreen 30 70 pereent ofthe lighting power in the area 
and may be a switching or dimming system; and 

iii. The second stage shall reqllire manl:lal activation of the alteraate set of lights, and this manl:lal OW 
requirements shall not be eapable of eonversion from manl:lal ON to al:ltomatic ON funetioaality 
via manual S'lvitehes or dip s>;vitehes; and 

iv. Switehes shall be loeated in aeeordanee >,vith Seetion 130.l(a) and shall allow oecupants to 
manl:lally do all ef the following regardless· of the sens er status: activate the alternate set of lights 
in aceordance with Item (iii); aetiyate 100 pereeat ofthe lighting power; and deaetivate all ofthe 
iights.-
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H. To qualify for the P AF for daylight dimming plus OFFoo control. the daylight control and controlled 
luminaires shall comply with Section 130.l(d), 130.4(a)3 and 130.4(a)7, and shall additionally turn 
lights completely OFF when the daylight available in the daylit zone is greater than 150 percent of the 

· illuminance received from the general lighting system at full power. The P AF shall apply only to the 
luminaires in the primmy sidelit daylit zone and the skylit daylit zone. 

I. To qualify for the P AF for an.occupant sensing control controlling the general lighting in large·open 
plan office areas above workstations, in accordance with TABLE 140.6-A, the following requirements 
shall be met: 

i. The open pian office area shall be greater than 250 square feet; and' 

ii. This P .t}F shall be available only in office areas which contain workstations; and 

iii. Controlled luminaires shall only be those that provide general lighting directly above the controlled 
area, or furniture mounted luminaires that comply with Section 140.6(a)2 and provide general 
lighting directly above the controlled area; and 

iv. Qualifying luminaires shall be controlled by occupant sensing controls that meet all of the 
foll!?~g requirements, as applicable: 

a ... Infrared sensors shall be equipped by the manufacturer, of fitted in the field by the installer, 
:· with lenses or shrouds to prevent them from beillg triggered by movement outside of the 

controlled area. 

b. · Ultrasonic sensors shall be tuned to reduce their sensitivity to prevent them from being 
·triggered by movements outside of the controlled area. 

c. All other ·sensors shall be installed and adjusted as necessary to prevent them from being 
triggered by movements outside of the controlled area. 

J. To qualify for the P AF for a Manl:lal Dimmiag System PAF or a Mliltiseene Programmable Die:m:im:g 
System PAFan Institutional Tuning in TABLE 140.6-A, the lighting shall be eontrolled with a eontrol 
that can be m0:llli&.lly operated by the aserthe tuned lighting system shall comply .with all of the 
following requkements: 

i. .fiThe lighting controls shall limit the maximum output or maximum power draw of the controlled 
lighting to 85%= percent or less of full light output or full power draw: and 

ii. ffhe means of setting the limit is accessible only to authorized personnel; and 

iii. Hhe setting of the limit is verified by the acceptance test required by Section l30.4Ca)7: and 

iv. .fiThe construction documents specify which lighting systems shall have their maximum light output 
or maximum power draw set to no greater than 85% of full light outpur or full power draw .... 

K. To qualify for the P AF for a Demand Responsive Control in TABLE 140.6-A, a Demand Responsive 
Control shall meet all of the following requirements: 

i. The building shall be 10,000 square feet or smaller; and 

ii. The controlled lighting shall be capable of being automatically reduced in response to a demand 
response signal; and 

iii. Lighting shall be reduced in a manner consistent with uniform level of illumination requirements 
in TABLE 130.1-A; and 

iv. Spaces that are non-habitable shall not be used to comply with this requirement, and spaces with a 
lighting power density ofless than 0.5 watts per square foot shall not be counted toward the 
building's total lighting power. 

L. To ei:uali:fy for the PAP for Combined Manual Dimmiag plus Partial ON Oecupan:t Sensing Central in 
TABLE 14 0.6 l.., (i) th.e lighting eoatrols shall comply with the applieablo requirements in Seetion 
140.6(a)2J; and (ii) the lighting shall be controlled Viith a dimmer control that can be maimally 
operated, or vii.th a ID:lllti seene programm.able eontrol that ean be manually operated. 
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3. Lighting wattage excluded. The watts of the following indoor lighting applications may be excluded from 
actual indoor Lighting Power Density. (Indoor lighting not listed below shall comply with all applicable 
nonresidential indoor lighting requirements in Part 6.): 

A. In theme parks: Lighting for themes and sp_ecial effects. 

B. Studio lighting for film or photography provided that these lighting systems are in addition to and 
separately switched from a general lighting system. 

C. Lighting for dance floors, lighting for theatrical and other live performances, and theatrical lighting 
used for religious worship, provided that these lighting systems are additions to a general lighting· 
system and are separately controlled by a multiscene or theatrical cross-fade control station accessible 
only to authorized operators. 

Lighting inte~ded for makeup. hair. and costume preparation in performing arts facility dressing rooms. 
provided that the lighting is separately switched from the general lighting system, switched 
independently at each dressing station. and is controlled with a Vacancy Sensor. 

D; In civic facilities, transportation facilities, convention centers, and hotel function areas: Lighting for 
temporary exhibits, ifthe lighting is in addition to a general lighting system and is separately controlled 
from a panel accessible only to authorized operators. 

E. Lighting installed by the manufacfurer in walk-in freezers, vending machines, food preparation 
equipment, and scientific and industrial equipment. · 

F. In medical and clinical buildings: Examination and surgical lights, low-ambient night-lights, and 
lighting integral to medical equipment, provided that these lighting systems ii.re additions to and 
separately switched from a general liib.ting system: · 

G. Lighting for plant growth or maintenance, if it is controlled by a multi-level astronomical time~switch 
control that complies with the applicable provisions of Section 110.9. 

· · H. Lighting equipment that is for sale. 

I. Lighting demonstration equipment in lighting education facilities. 

J. Lighting that is required for exit signs subject to the CBC. Exit signs shall meet the requirements of the 
Appliance Efficiency Regulations. · 

K. Exitway or egress illumination that is normally off and that is subject to the CBC. 

L. In hotel/motel buildings: Lighting in· guestrooms (lighting in hotel/motel guestrooms shall comply with 
Section 130.0(b). (Indoor lighting not in guestrooms shall comply with all applicable nonresidential 
lighting requirements in Part 6.) · 

M. In high-rise residential buildings: Lighting in dwelling units (Lighting in high-rise residential dwelling 
units shall comply with Section 130.0(b).)(Indoor lighting not in dwelling units shall comply with all 
applicable nonresidential lighting requirements in Part 6.) 

N. Temporary lighting systems. (As defined in Section 100.1.) 

0. Lighting in occupancy group U buildings less than 1,000 square feet. 

P. Lighting in unconditioned agricultural buildings less than 2,500 square feet. 

Q. Lighting systems in qualified historic buildings, as defined in the California Historical Building Code 
(Title 24, Part 8), are exempt from the Lighting Power Density allowances, if they consist solely of 
historic lighting components or replicas of histo~c lighting components. If lighting systems in qualified 
buildings contain some historic lighting components or replicas of historic components, combined with 
other lighting components, only those historic or historic replica components are exempt. All other 
lighting systems in qualified historic buildings shall comply with the Lighting Power Density 
allowances. 

R Lighting in nonresidential parking garages for !Seven or less vehicles: Lighting in nonresidential parking 
garages for seven or less vehicles shall comply with the applicable residential parking garage 
provisions of Section 150.0(k). 
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S. Lighting for signs: Lighting for signs shall comply with Section 140.8. 

T. LightiHg fer autematie teller maehines that are leeated mside parking garages. 

YI. Lighting in refrigerated cases less thi!n 3 ,000 square feet (Lighting in refrigyrated cases less than 
3,000 square feet shall comply with the Title 20 Appliance Efficiency Regulations). 

¥.Q.Lighting in elevators where the lighting meets the requirements eff .. S'HRAEIIESN,A .. Standard 90.1, 
min Section 120.6ct). 

4. Luminaire Classification and Power. Luminaire Classification and Power shall be determined in · 
accordance with Section 130.0(c). 

(b) Calculation of Allowed Indoor Lighting Powel' D1msiiy: General Rules 

1. The allowed Indoor Lighting Power I>emity allotment for conditioned areas shall be calculated separately 
from the allowed Lighting Power I>ellllity allotment for unconditioned areas. Each allotment is applicable 
solely to the area to which it applies, and there shall be no trade-offs between conditioned and 
unconditioned area allotments. 

2. Allowed Indoor Lighting Power I>r.iB:sity allotment shall be calculated separately from the allowed Outdoor 
Lighting Power IJr.imity allotment. Each allotment is applicable solely to the area to which it applies, and 

.. there shall be no trade-offs between the separate Indoor and Outdoor allotments. 

3. The Allowed Indoor Lighting Power 9r.iBBity allotment for general lighting shall be calculated as follows: 

A. The Complete Building Method, as described in Section 140.6(c)l, shall be used only for an entire 
building, except as permitted by Section 140.6(c)l. As described more fully in Section 140.6(c)l, and 
subject to the adjustments listed there, the Allowed Indoor Lighting Power 9r.iftsifj' allotment for 
general lighting for the entire building shall be calculated as follows: 

i. For a conditioned building, the product of the square feet of conditioned space of the building 
times the applicable allotment of watts per square foot described in TABLE 140.6-B. 

ii. For an unconditioned building, the product of the square foot of unconditioned space of the 
building times the applicable allotment of watts per square feet described in TABLE 140.6-B. 

B. The Area Category Method, as described in Section 140.6( c )2, shall be used either by itself for all areas 
in the building, or when some areas in the building use the Tailored Method described in Section 
140.6(c)3. Under the Area Category Method (either by itself or in conjunction with the Tailored 
Method), as described more fully in Section 140.6( c )2, and subject to the adjustments listed 1;here, the 
allowed Indoor Lighting Power I>emity allotment for general lighting shall be calculated for each area 
in the building as follows: 

i. For conditioned areas, by multiplying the conditioned square feet of the area times the applicable 
allotment of watts per square foot for the area shown in TABLE 140.6-C (or TABLE 140.6-D if 
the Tailored Method is used for that area). 

ii. For unconditioned areas, by multiplying the unconditioned square feet of the area times the 
applicable allotment of watts per square foot for the area shown in TABLE 140.6-C (or TABLE 
140.6-D if the Tailored Method is used for that area). 

The Allowed Indoor Lighting Power I>emity allotment for general lighting for one area for which the 
Area Category Method was used may be increased up to the amount that the Allowed Indoor Lighting 
Power I>emity allotment for general lighting for another area using the Area CategoryMethod or 
Tailored Method. is decreased, except that such increases and decreases shall not be made between 
conditioned and unconditioned space. 

C. The Tailored Method, as described in Section 140.6(c)3, shall be.used either by itself for all a:reas in the 
building, or when some areas in the building use the Area Category Method described in Section 
140.6( c )2. Under the Tailored Method (either by itself or in conjunction with the Area Category 
Method) as described more fully in Section 140.6(c)3, and subject to the adjustments listed there, 
allowed Indoor Lighting Power I>eftsity allotment for general lighting shall be calculated for each area 
in the building as follows: 
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i. For conditioned areas, by multiplying the conditioned square feet of the area times the applicable 
allotment of watts per square foot for the area shown in TABLE140.6-D (orTABLE140.6-C if the 
Area Category Method is used for that area); 

· ii For unconditioned areas, by multiplying the unconditioned square feet of the area times the 
applicable allotment of watts per square foot for the area shown in TABLE140.6-D ( oi 
TABLE140.6-C if the Area Category Method is used for that ar~a); 

The Allowed Indoor Lighting Power I>ellsii)· allotment for general lighting for one area for which the 
Tailored Method was used may be increased up to the amount that the Allowed Indoor Power Lighting 
9emity for general lighting for another area is decreased, but only if the Tailored Method or Area 
Category Method was used for the other area, except that such increases and decreases shall not be 
made between conditioned and unconditioned space. 

D. If the Area Category Method is used for an area, the Tailored Method may not be used for that area. If 
the Tailored Method is used for an area, the Area Category Method may not be used for that area. 

4. Allowed Indoor Lighting Power 9emity allotments for all lighting power allotments other than general lighting 
shall be restricted as follows: · 

A. When using the Area Category Method, allowed Indoor Lighting Power allotments for specialized task 
work; ornamental; precision commercial and industrial work; white board or chalk board; accent, 
·display and feature; decorative; or Videoconferencing Studio; may not be increased as a result of, or 
otherwise traded off against, decreasing any other allotment; and 

B. When using the Tailored Method, allowed Indoor Lighting Power allotments for wall display; floor 
display and task; ornamental/special effect; or very valuable display case; may not be increased, or 
otherwise traded between any of the separate 8.llotments. · 

(c) Calculation of Allowed Indoor Lighting Powel' I>t111sft;j·: Specific Methodologies. The allowed indoor 
Lighting Power J;)illlsity for each building type,. or each primary function area shall be calculated using only one 
of the methods in Subsection 1, 2 or 3 below as applicable. 

1. Complete Building Method. Requirements for using the Complete Building Method include all of the 
following: · 

A. The Complete Building Method shall be used only for building types, as defined in Section 100.l, that 
are specifically listed in TABLE 140.6-B. (For example, retail and wholesale stores, hotel/motel, and 
higbrise residential buildings shall not use this method.) 

B. The Complete Building Method shall be used only on projects involving: 

i. Entire buildings with one type of use occupancy; or 

EXCEPTION to Section 140.6( c)lBi: If a parking garage plus another type of use listed in 
TABLE 140.6-B are part of a single building, the parking garage portion of the building and other 
type ofuse portion of the building shall each separately use.the Complete Building Method. 

ii. Mixed occupancy buildings where one type of use makes up at least 90 percent of the entire 
building (in which case, when applying the Complete Building Method, it shall be assumed that 
the primary use is 100 percent of the building); or 

ill. A tenant space where one type of use makes up at least 90 percent of the entire tenant space (in 
which case, when applying the Complete Building Method, it shall be assumed that the primary 
use is 100 percent of the tenant space). 

C. The Complete Building Method shall be used only when the applicant is applying for a lighting permit 
and submits plans and specifications for the entire building or the entire tenant space. · 

D. Under the Complete Building Method; the allowed indoor Lighting Power allotment is the Lighting 
Power Density value times the floor area of the entire building. 

2. Area Category Method. Requirements for using the Area Category Method include all of the following: 

A. The Area Category Method shall be used only for primary function areas, as defined in Section 100.1,. 
that are listed in TABLE 140.6-C. 
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B. Primary Function Areas in TABLE 140.6-G shall not apply to a complete building. Each primary 
function area shall be detennined as a separate area. 

C. For purposes of compliance with Section 140.6( c )2, an "area" shall be defined as all contiguous areas· 
that accommodate or are associated with a single primary function area listed in TABLE 146.0-C~ 

D. Where areas are bounded or separated by interior partitions, the floor area occupied by those interior 
partitions may be included in a Primary Function Area. 

E. If at the time of permitting for a newly constructed building, a tenant is not identified for a multi-tenant 
area, a maximum of 0.6 watts per square foot shall be allowed for the lighting in each area in which a 
tenant has not been identified. The area shill be classified as Unleased Tenant Area. 

F. Under the Area Category Method, the allowed indoor Lighting Power D@Mity for each primary area is 
the Lighting Power Density value in TABLE 140.6-C times the square feet of the primary function. The 
total allowed indoor Lighting Power DeMity for the building is the sum of all allowed indoor Lighting 
Power D@Miti@s for all areas in the building. 

G. In addition to the allowed indoor Lighting Power I>eMit;' calculated according to Sections 140 .6( c )2. A 
through F, the building may add additional lighting power allowances for specialized task work, 

i.t: :': ornamental, precision, accent, display, decorative, and white boards and chalk boards, in accordance 
T "· with the footnotes in TABLE 140.6-C under the following conditions: 
' i. Only primary :function areas having a footnote next to the allowed Lighting Power Density 

allotments in TABLE 140.6-C shall qualify for the added lighting power allowances in accordance 
with the correlated footnote listed at the bottom of the table; and 

ii. The additional lighting power allowances shall be used only if the plans clearly identify all 
applicable task areas and the lighting equipment designed to illuminate these tasks; and 

iii. Tasks that are performed less than two hours per day or poor quality tasks that can be improved are 
not eligible for the additional lighting power allowances; and 

iv. The additional lighting power allowances shall not utilize any type of luminaires that are used for 
general lighting in the building; and 

v. The additional lighting power allowances shall not be used when using the Complete Building 
Method, or when the Tailored Method is used for any area in the building; and 

vi. The additional lighting power allowed is the smaller of lighting power listed in the applicable 
footnote in TABLE 140.6-C, or the actual desigii wattage may be added to the allowed lighting 
power; and 

vii. In addition to all other additional lighting power allowed under Sections 140.6(c)2Gi through vi, 
up to 1.5 watts per square foot of additional lighting power shall be allowed in a videoconferencing 
studio, as defined, in Section 100.1, provided the following conditions are met: 

a. A completed and signed Installation Certificate is prepared and submitted in accordance with 
Section 130.4(b), specifically detailing compliance with the applicable requirements of 
Section 14~.6(c)2Gvii; and · 

b. The Videoconferencing Studio is a room with permanently installed videoconferencing 
cameras, audio equipment, and playback equipment for both audio-based and video-based 
two-way communication between local and remote sites; and . 

c. General lighting is switched in accordance with TABLE 130.1-A; and 

cl. Wall wash lighting is separately switched from the general lighting system; and 

e. All of the lighting in the studio, including general lighting and additional lighting pqwer 
allowed by Section 140.6(c)2Gvii is controlled by a multiscene programmable conti;ol system 
(also known as a scene preset control system). 

3. TaHored Method. Requirements for using the Tailored Method include all of the following: 

A. The Tailored Method shall be used only for primary function areas listed in TABLE 140.6-D, as 
defined in Section 100.1, and for IES allowances listed in Section 140.6( c )3H. 
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B. Allowed Indoor Lighting Power I>smity allotments for general lighting shall be determilled according 
to Section 140.6(c)3G or H, as· applicable. General lighting shall not qualify for a mounting height 
multi.plier. 

C. For compliance with this Item, an "area" shall be defined as all contiguous areas that accommodate or 
are associated with a single primary function area listed in TABLE 140.6-D. 

D. Where areas are bounded or separated by interior partitions, the floor area occupied by those interior 
partitions may be included in a Primary Function Area. 

E. In addition to the allowed indoor Lighting Power I>eRsity allotments for general lighting qalculated 
according to Sections 140.6(c)3G or H, as applicable, the building may add additional lighting power 

. allowances for wall display, floor display and task lighting, ornamental/special effects, and very 
valuable display cases according to Se~tion 140.6(c)3I through L. 

F. The general lighting system shall not use narrow beam direction lamps, wall-washer, valance, direct 
cove, or perimeter linear slot types of lighting systems. 

G. Determine allowed indoor Lighting Power DsE:sity allotments for general lighting for primary function 
areas listed in TABLE 140.6-D as follows: 

i. Use the IES lliuminance values (Lux) listed in Column 2 to determine the Allowed General 
Lighting Power Density allotments for the area. 

ii.· Determine the room cavity ratio (RCR) for the area. The RCR shall be calculated according to the 
applicable equation in TABLE 140.6-F. 

iii. Find the allowed Lighting Power Density allotments in TABLE 140.6-G that is applicable to the 
IES illuminance value (Lux) from Column 2 of Table 140.6-D (as descrj.bed in Item i.) and the 
RCR determined in accordance with TABLE 140.6-F (as described in Item ii). 

iv. Determine the square feet of the area in accordance with Section 140.6(c)3C andD. 

v. Multiply the allowed Lighting Power Density allotment, as determined in accordance with Item iii 
by the square feet of each primary function area, as determined in accordance with Item iv. The 
product is the Allowed Indoor Lighting Power DeRsity allotment for general lighting for the area. 

H. Determine allowed indoor Lighting Power Density allotments for general lighting for only specific 
primary function areas NOT listed in TABLE 140.6-D as follows: 

i. Use this Section only to calculate allowed indoor lighting power €18ftsitiss for general lighting in 
the following primary function areas. Do not use Section 140.6(c)3H for any primary' function 
areas NOT listed below: 

a. Exercise Ce:nter, Gymnasium 

b. Medical and Clinical Care 

c. Police Stations and Fire Stations 

d. Public rest areas along state and federal roadways 

e. Other primary function areas that are net-listed in-neither TABLE 140.6-C nor TABLE140.6-
D.:. 

ii. When calculating allowed indoor Lighting Power l)oosity allotments for general lighting using 
Section 140.6( c )3H, the building shall not add additional lighting power allowances for any other 
use, including but not limited to wall display, floor display and task, ornamental/special effects, · 
and very valuable display case lighting. 

iii. Calculate the allowed indoor Lighting Power DeE:sity for each primary function area in the 
building as follows: , 

a. Determine the illuminance values (Lux) according to the Tenth Edition IES Lighting 
Handbook (IES HB), using the Recommended Horizontal Maintained lliuminance Targets for 
Observers 25-65 years old for illuminance. 

SECTION 140.6 - PRESCRIPTIVE REQUIREMENTS FOR INDOOR LIGHTING 

5096 



Page 210 2016 Building E gy Efficiency standards 
~~~~~~~~~~~~~--=---

b. Determine the room cavity ratio (RCR) for area. The RCR shall be calculated according to the 
applicable equation in TABLE 140.6-F. 

c. Find the.allowed lighting power density in TABLE 140.6-G that is applicable to the 
illuminance value (Lux) determined in accordance with Item (a) and the RCR deten:nined in 
accordance with Item (b ). · 

d. Determine the square feet of the area. For compliance with this item, an "area" shall be 
defined as all contiguous areas that accommodate or are .associated with a single primary 
function area listed in Item (i). Where areas are bounded or separated by interior partitions, the 
floor area occupied by those interior partitions inay be included in a Primary Function Area 

e. Multiply the square feet determined in accordance with Item ( d), by the allowed lighting 
power density determined in accordance with item ( c ). The product is the Allowed Indoor 
Lighting Power D©nSity allotment for general lighting for the area. 

I. Determine additional allowed power for wall display lighting according to column 3 of Table 140.6-D 
for each primary function area as follows: 

i. Additional wall display lighting power shall not be available when using Section 140.6( c )3H for 
determining the Allowed Indoor Lighting Power D©seity allotment for general lighting for the 
area. 

ii. Floor displays shall not qualify for wall display allowances. 

iii. Qualifying wall lighting shall: 

a. Be mounted within IO feet of the wall having the wall ~play. When track lighting is used for 
wall display, and where portions of that lighting track are more than 10 feet from the wall and 
other portions are within 10 feet of the wall, portions of track more than 10 feet from the wall 
shall not be used for the wall display allowance. 

b. Be a lighting system type appropriate for wall lighting. Lighting systems appropriate for wall 
lighting are lighting track adjacent to the wall, wall-washer luminaires, luminaires behind a 
wall valance or wall cove, or accent light. (Accent luminaires are adjustable or fixed 
luminaires with PAR, R, MR, AR, or other directional lamp types.) 

iv. Additional allowed power for wall display lighting is available only for lighting that illuminates 
walls having wall displays. The length of display walls shall include the length of the. perimeter 
walls, including but not limited to closable openings and permanent full height interior partitions. 
Permanent full height interior partitions are those that (I) extend from the floor to no more than two 
feet of the ceiling or are taller than ten feet, and (II) are permanently anchored to the floor, 
provided, however, that neither commercial industrial stacks nor industrial storage stacks are 
permanent full height interior partitions. 

v. The wall display mounting height multiplier is the applicable factor from TABLE 140.6-E. 
Mounting height is the distance from the :finished floor to the bottom of the luminaire. \Vall ~lay 
ligktmg with varyffl:g m©wtmg h©igkts sh~ a© s©fl!Waooly a©t©Fmifted miaer Item vi.The wall 
display mounting height multipliers shall be used to reduce the design watts of the snace. 

· vi. The additional allowed power for wall display lighting shall be the smaller of: 

a. The product of wall display power determined in accordance with TABLE 140.6-D, times the 
wall display lengths determined in accordance with Item iv., tim©a the srnwtmg h©ight 
lmMtifllier !letermined m aee©rtWt©© with Item v; or 

b. The actual power used for the wall display lighting systems. 

J. Determine additional allowed power for floor display lighting and task lighting as follows: 

i. Neither additional allowed power for floor display lighting nor additional allowed power for task 
lighting shall be available when using Section 140.6(c)3H for determining allowed indoor Lighting 
Power D©asity allotment for general lighting. 

ii. Displays that are installed against a wall shall not qualify for the floor display lighting power 
allowances. 
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iii Lighting internal to display cases shall be counted as floor display lighting in accordance with 
Section 140.6( c )3J; or very valuable display case lighting in accordance with Section 140.6( c )3Liii 
and iv. 

iv. Additional allowed power for floor display lighting, and additional allowed power for task lighting, 
may be used by qualifying floor display lighting systems, qualifying task lighting systems, or a 
combination of both. For floor areas qualifying for both floor display and task lighting power 
allowances, the additional allowed power shall be used only once for the same .floor area, so that 
the allowance shall not be additive. 

v. Qualifying floor display lighting shall: 

a. Be mounted no closer than 2 feet to a wall. 

b. Consist of only (I) directional lighting types, such as PAR, R, MR, AR; or (II) lighting 
employing optics providing directional display light from nondirectional lamps. 

c. If track lighting is used, shall be only track heads that are classified as direction lighting type~. 

vi. Qualifying ta.Sk lighting shall: 

a. Be located immediately adjacent to and capable of illuminating the task for which it is 
installed. 

b. Be of a type different from the general lighting system. 

c. Be separately switched from the general lighting system. 

vii. If there are illuminated floor displays, floor display lighting power shall be used only if allowed by 
column 4 of TABLE 140.6-D. 

viii. Additional allowed power for a combination of floor display lighting and task lighting shall be 
available only for (I) floors having floor displays; or (II) floors not having floor displays but 
having tasks. having illuminance recommendations that appear in the Tenth Edition of the IES 
Lighting Handbook and that are higher than the general lighting level in column 2 ofT ABLE 
140.6-D. The square footage of floor display or the square footage of task areas shall be 
determined in accordance with Section 140.6(c)3C and D, except that any floor area designed to 
not have flopr displays or tasks, such as floor areas designated as a path of egress, shall not be 
included for the floor display allowance. 

iX. For floor display lighting where the bottom of the luminaire is 12 feet or higher above the finished 
floor, the wattage allowed in column 4 of TABLE 140.6-D may be increased by multiplying the 
floor display lighting power allowance by the appropriate factor from TABLE 140.6-E 

Luminaire mounting height is the distance from the finished floor to the bottom of the luminaire. 
V.z:al! di8f!lay lightmg with varyiftg meootiftg h$ights shall lie sgpamtely determined w€lsr Item 
~The floor disolay mounting height multipliers Shall be used to reduce the design watts of the 

~ 

x. The additional allowed power for floor display lighting for each applicable area shall be the 
smaller of: -

a. The product of allowed floor display and task lighting power determined in accordance with 
Section 140.6(c)3Jvii time's the floor square footage determined in accordance with Section 
140.6(c)3Jviii tmies the height mW.ti}llier ifappoopriate in aeeerOO!lee ·.vith Seetiel't 
14 It t;Ee)2 Iin; or 

b. The actual power used for the floor display lighting systems. 

K. Determine additional allowed power for. ornamental/special effects lighting as follows:· 

i. Additional allowed power for ornamental/special effects lighting shall not be available when using 
Section 140.6(c)3H for detennining general Lighting Power I>efl:8ifj' allowances. 

ii. Qualifying ornamental lighting includes luminaires such as chandeliers, sconces, lanterns, neon 
and cold cathode, light emitting diodes, theatrical projectors, moving lights and light color panels 
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when any of those lights are used in a decorative manner that does not serve as display lighting or 
general lighting. 

iii. Additional lighting power for ornamentaVspecial effects lighting shall be used only if allowed by 
Columns ofTABLE 140.6-D. 

iv. Additional lighting power for omamentaVspecial effects lighting shall be used only in areas having 
omamentaVspecial effects lighting. The square footage of the floor area shall be determined in 

·accordance with Section 140.6(c)3C and D, and it shall not include floor areas not having 
omamentaVspecial effects lighting. 

v. The additional allowed power for omamentaVspecial effects lighting for each applicable area shall 
be the smaller of. 

a. The product of the allowed omamentaVspecial effects lighting power determined in 
accordance with Section 140;6(c)3Kili, times floor square footage determined in accordance 
with Section 140.6(c)3.Kiv; or 

b. The actual power of allowed omamentaVspecial effects lighting. 

L. · Determine additional all.owed power for very valuable display case lighting as follows: 

i. Additional allowed power for very valuable display case lighting shall not be available when using 
Section 140.6( c )3H for determining general Lighting Power DeBsity·allowances. 

ii. Additional allowed power for very valuable display case lighting shall be available only for display 
cases in appropriate function_ areas in retail merchandise sales, museum and religious worship. 

iii. To qualify for additional allowed power for very valuable display case lighting, a case shall 
contain jewelry, coins, fine china, fine crystal, precious stones, silver, small art objects and· 
artifacts, and/or valuable collections the display of which involves customer inspection of very fine 
detail from outside of a locked case. · 

iv. Qualifying lighting includes internal display case lighting or external lighting employing highly 
directional luminaires specifically designed to illuminate the case or inspection area without spill 
light, and shall not be fluorescent lighting unless installed inside of a display case. 

v. If there is qualifying very valuable display case lighting, in accordance with Section 140.6(c)3Liii, 
the smallest of the following separate lighting power for display cases presenting very valuable 
display items is permitted: 

a. The product of the area of the primary function and 0.8 watt per square foot; or 

b. The product of the area of the display case and 12 watts per square foot; or 

c. The actual power of lighting for very valuable displays. 

( d) Automatic Daylighting Controls in Secondary Daylit Zones. All luminaires providing general lighting that is 
in, or partially in a Secondary Sidelit Daylit Zone as defined in Section 130.l(d)lC, and that is not in a Primary 
Sidelit Daylit Zone shall: 

1. Be controlled independently from all other luminaires by automatic daylighting controls that meet the applicable 
requirements of Section 110.9; and 

2. Be controlled in accordance with the applicable requirements in Section l30.l(d)2; and 

3. All Secondary Sidelit Daylit Zones shall be shown on the plans submitted to the enforcing agency. 

EXCEPTiON 1 to Section 140.6( d): Luminaires in Secondary Sidelit Daylit Zone(s) in areas where the total 
wattage of general lighting is less than 120 Watts. 

EXCEPTION 2 to Section 140.6(d): Luminaires in parking garages complying with Section 130.l(d)3. 
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TABLE 140.6-A UGHTING POWERB&V&J!P¥.-A.DJUSTMENT FACTORS (PAF) 
TYPE.OF CONTROL TYPE OF AREA FACTOR 

a To qualify for any of the Power Adjustment Facto~s in this table, the installation shall comply with the applicable requirements in 
Section 140.6(a)2 
b. Only one P AF may be used for each qualifying luminaire unless combined below. 
c. Lighting controls that are required for compliance with Part 6 shall not be eligible for a P AF 

Any area < 2§'Q square feet ene!eserl hy fleer te selling partitieas; 
1. Partial. ON OseBfll!Ht Seas~g GeBtfol ~ 

1!£1)' stile elassreem, seafereaee er 'i'taitiag ream. 

1. Da:yligbt Dimming Illus OFF Control Luminaires in s!!;:ylit daylit zone or I!rim!!!:Y sidelit daylit zone 0.10 

In open pl.an offices > 250 No larger than 125 square feet 0.40 
2. Occupant Sensing Controls in Large square feet: One sensor From 126 to 250 square feet 0.3-0 Open Plan Offices controlling an area that is: From 251 to 500 square feet 020 

3. Dimming I Maimal Dimming .()d4 
Hetelslmetsls, resta&aats, aurliterltims, theaters 

System ·1 ll.4u!tiseeae Pregramma!Jle ~ 

Luminaires in-non-daylit areas:, 
Luminaires that gualifv for other P AFs in this table may also gualifv 0.10 

3 .Institutional Tuning 
for this tuning P AF. 

Luminaires in da:ylit areas: 
Luminaires that gualifr for other P AFs in this table may also ;iualfil 0.05 
for this tuning P AF. 

All building types less than 10,000 square feet. 
4. Demand Responsive Control Luminaires that qualify for other P AFs in this table may also qualify 0.05 

for this demand responsive control P AF 

§'. Gembffierl Manual Dimreiag plus Paftial ,6,ay aFea < 2§'Q square feet eae!eserl by fleer te. eeiliBg partitieas; 
~ GN Os6l!jlaat Sensing Gawel aey stile elassreem; eeafereaee er waiting reem 
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TABLE 140.6-B COMPLETE BUILD/NG METHOD LIGHT/NG POWER DENSITY VALUES 

TYPE OF BUILDING ALLOWED LIGHTING POWER DENSITY 
(WA1TSPERSQUAREF001) 

Auditorium Buildiiig Ml.4 

Classroom Building 1.1 

Commercial and Industrial Storage Building 0.6Q 

Convention Center Building ±:il.O 

Financial Institution Building . Hl.O 

General Commercial Building/Industrial Work Building 1.0Q 

Grocery Store Building 1.SQ 

Library Building .Yl.2 

Medical Building/Clinic Building Hl.O 

Office Building 0.8Q 

Parking Garage Building 02Q 

Religious Facility Building -h&l.5 

Restaurant Building ±:il.1 

School Building -l.G0.95 

Theater Building 1.3 

All others buildings MO.SO 

TABLE 140.6-C AREA CATEGORY METHOD - LI Gm/NG POWER DENSITY VALUES (WA1TSIFT2) 
ALLOWED 
LIGHTING ALLOWED LIGHTING 

PRIMARY FUNCTION AREA POWER PRIMARY FUNCTION AREA , POWER DENSITY 
DENS ITV (W/ft2) 

(W/ft2) 

Auditorium Area Hl.40 3 Reading areas -hi.1.l 3 

Auto Repair Area 0.9Q 2 
Library Area 

Stack areas 1.5 3 

Beauty Salon Area 1.7 Hotel lobby H0.95 3 

Civic Meeting Place Area 1.3 3 
Lobby Area 

Main entry lobby H0.95 3 

Classroom, Lecture, Training, 1.2 s Locker/Dressing Room -0-;&0.70 
Vocational Areas 

Commercial and Industrial Storage 
0.6.Q Lounge Area H0.90 3 

Areas (conditioned and unconditioned) 

Commercial and Industrial Storage 
0.7 Malls and Atria ±:io.95 3 

Areas (refrigerated) 

Convention, Conference, Multipurpose -h-4-1.2 3 Medical and Clinical Care Area 1.2 and Meeting Center Areas 

Corridor, Restroom, Stair, and Support 0.6Q > 250 square feet 0.75 Areas Office Area 
Dining Area Hl.O 3 $ 250 square feet 1.0 

Electrical, Mechanical, Telephone -O:'.f0.55 2 
Parking Area_'.'.'. 

0.14 Rooms 

Exercise Center, Gymnasium Areas 1.0 
Parking Garage Dedicated Ramps 0.3Q Area 

Exhibit, Museum Areas ;!,{)ll_ Daylight 
Adaptation Zones 9 0.6Q 

Financial Transaction Area Hl.O 3 Religious Worship Area 1.5 3 

General Low bay 0.9 2 Ref?il Merchandise Sales, Wholesale 1.2 6and7 

Commercial 
Showroom Areas 

and Jndustri~ High bay 1.0 2 

Work Areas Precision 1.2 4 Motion picture 0.9Q 3 

1.2 6and7 
Theater Area 

1.4 3 Grocery Sales Area Performance 
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CONTINUED: TABLE 140.6-C AREA CATEGORY METHOD-LIGHTING POWER DENSITY VALUES 
(WATTSIFP) 

Hetel Funstien ,~ -1-S .±faBs13affatiea Fmisties A~sa .y 

Concourse& 0.50 
Hotel Function Area 1.43 Transportation Baggage 

Function Area 
Ticketing 1.0 

Kitchen, Food Preparation Areas Ml.2 Videoconferencing Studio 1.28 

Laboratory Area, Scientific 1.41 Waiting Area M0.803 

Laundry Area {).;90.70 All other are!IS ~0.50 

Foolnotes for this table are listed below. 

F001N01ES FOR TABLE 140.6-C: 
See Section 140.6( c )2 for an explanation of additional lighting power available for specialized task work, Ol"lJ.amental, precision, accent, 
display, decorative, and white boards and chalk boards; in accordance with the footnotes in this table. The smallest of the added lighting 
power listed in each footnote below, or the actual design wattage, may be added to the allowed lighting power only when using the Area 
Category Method of compliance. 

Foolnote Type of lighting system allowed Mlllcimwa ~owed etk!OO-lighting power~. 
number ('Nlf.f of task area unless otherwise noted) 

1 Specialized task work 0.2QW/f.f 

2 Specialized task work 0.5.Q W/f.f 

3 Ornamental lighting as defined in Section 100.1 and in accordance 0.SQ W/f.f with Section 140.6.(c)2. 

4 Precision commercial and industrial work 1.0 W/f.f 

5 Per linear foot of white board or chalk board. 5 .5 W per linear foot 

6 Accent, display and feature lighting - luminaires shall be adjustable or 03.Q W/f.f 
directional 

7 Decorative lighting - primary function shall be decorative and shall be 0.2.Q W/f.f in addition to general illumination. 

~ Additional Videoconferencing Studio lighting comglying with all of . 1.5 W/f.f the requirr.ments in Section 140.6( c)2Gvii. 

9 D!JYlight Ad1Jlltation Zones shall b~ no longer than 66 feet from the entrance to the yarking gar!lge 

10 Additional allowance for ATM locations in Parking Garages. -~ 200 watts for first ATM location. SO watt for each 
Allowance Iler ATM. addition!!! ATM location in a grouil. 

.g :AaElitieaal l,Z:iEleaeeafe!'eaeiag SteElia lightiag 6Bl!lfllj4Bg with all af 
~ the feE):Hifemeets ia Sesties l 4G.6EtB2Gvii. 

9 Daylight /,Elaptatian !6eaes shall be Be laagef thoo 66 feet ffem the eBtfanee te the J.laffiiBg gafage 

SECTION 140.6- PRESCRIPTIVE REQUIREMENTS FOR INDOOR LIGHTING 

5102 



Page 216. 2016 Building f "gy Efficiency Standards 
;.._.~~~~~~~~~~~~~--~ 

TABLE 140.6-D TAILORED METHOD LIGHTING POWER ALLOWANCES 
1 2 3 4 s 

Allowed 

Wall Display Combined 
General Floor Display Allowed Ornamental! 

Primary Funetion Area Illumination ~ Power and Special Effect Lighting 
Level(Lux) Power Task Lighting . Power nensi!l; CW /ft'} ~(W/ft) 

Power~ 
(W/ft') 

Auditorium Area 300 225 0.3 0.5 

Civic Meeting Place 300 3.15 0.2 0.5 

Convention, Collference, Multipurpose, and 300 2.50 0.4 0.5 Meeting Center Areas 

Dining Areas 200 I.SO 0.6 0.5 

Exhibit, Museum Areas 150 15.0 1.2 0.5 

Financial Transaction Area 300 3.15 0.2 0.5 

'' Grocery Store Area 500 8:00 0.9 0.5 

Hotel Function Area 400 2.25 0.2 0.5 

Lobby"Area: 

Hotel lobby 200 3.15 0.2 0.5 

Main entry lobby 200 0 0.2 0 

Lounge Area . 200 7.00 0 0.5 

Malls and Atria 300 3.50 0.5 0.5 

Religious Worship Area 300 1.50 p.5 0.5 

Retail Merchandise Sales, and Showroom 400 14.00 1.0 0.5 Areas 

Theater Area: 

Motion picture 200 3.00 0 0.5 

Performance 200 6.00 0 0.5 

Transportation Function Area 300 3.15 0.3 0.5 

Waiting Area 300 3.15 0.2 0.5 

TABLE 140.6-E ADJUSTMENTS FOR MOUNTING HEIGHT ABOVE FLOOR 
Height in feet above finished floor and bottom of Floor Display or Wall Display- Multiply by luminaire(s) 

< 12' 1.00 

12' to 16' ~087 

> 16' ~077 

TABLE 140.6-F ROOM CAVITY RATIO (RCR) EQUATIONS 
Determine the Room Cavity Ratio for TABLE 140.6-G using one of the following equations. 

Room cavity ratio for rectangular rooms 

RCR=.5xHx(L+ W) 
LxW 

Room cavity ratio for irregular-shaped rooms 

RCR 
2.5xHxP 

A 
Where: L =Length of room; W = Width of room; H =Vertical distance from the work plane to the centerline of the lighting fixture; P= 
Perimeter of room, and A= Area of room 
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TABLE 140.6-G ILLUMINANCE LEVEL (LUX) POWER DENSITY VALUES (WATTSIFT2) 
Illumina.nce Level (Lux) RCR:52.0 RCR > 2.0 and :5 3.5 RCR > 3.5 and :5 7.0 RCR>7.0 

50 -040.18 ~ M0.32 M.MQ 

:100 M0.30 M~ ~.56 -ht,.ilM 

200 M0.48 -MQM ~.88 -l.91.M 
300 -M0.64 HMZ: Ml.12 ,6,G.LlQ 

400 -0-90.78 .Jd.~ Ml.34 ~2.!lli 

500 -!.G0.90 -ht,lJQ Ml.52 M~ 

600 -h?,l.06 Ml.26 ,6,GI.74 Wb.QQ 

700 Ml.24 -h+l.46 2.31.981.82 ;,.,;~ 

800 Ml.44 +81.70 -2.62.28 J.8.:LlQ 

900 Hl.66 ~2.00 J.;G2.64 43.111 
1000 +Bl.84 :iA-21:2 -3-:3-2.90 . 4,&.1..QQ 
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SECTION 140.7 - REQU1RE1\1ENTS FOR OUTDOOR LIGHTING 

(a) An outdoor lighting installation complies with this section if it meets the requirements in Subsections. (b) and 
( c ), and the actual outdoor lighting power installed is no greater than the allowed outdoor lighting power 
calculated under Subsection ( d). The allowed outdoor lighting shall be calculated according to Outdoor Lighting 
Zone in Title 24, Part 1, Section 10-114 . 

. EXCEPTIONS to Section 140. 7(a): When more than 50 percent of the light from a luminaire falls within one 
or more of the following applications, the lighting power for that luminaire shall be exempt from Section 140.7: 

1. Temporary outdoor lighting. 

2. Lighting required and regulated by the Federal Aviation Administration, and the Coast Guard. 

3. Lighting for public streets, roadways, highways, and traffic signage lighting, including lighting for driveway 
entrances occurring in the public right-of-way. 
- . 

4. Lighting for sports and athletic fields, and children's playgrounds .. 

. 5. Lighting for industrial sites, including but not limited to, rail yards, maritime shipyards and docks, piers and 
marinas, chemical and petroleum processing plants, and aviation facilities. 

6. Lighting speemGally fer Automated Teller Maehmes as requli'ed by California Fffiaiaeial Cede Seetien 
13040, er ieqaired by law tbreugh a leeal erdffia:eee. 

=!§. Lighting of public monuments. 

&1. Lighting of signs complying with the requirements of Sections 130.3 and 140.8. 

-9.li. Lighting of twmels, bridges, stairs, wheelchair elevator lifts for American with Disabilities Act (ADA) 
compliance, and ramps that are other than parldng garage ramps. 

-1-02_.Landscape lighting. 

+HO. In theme parks: outdoor lighting only for themes and special effects. 

±2, l1. · Lighting for outdoor theatrical and other outdoor live performances, provided that these lighting · 
systems are additions to area lighting systems and are controlled by a multiscene or theatrical cross-fade 
control station accessible only to authorized operators . 

.J.3.12. Outdoor lighting systems for qualified historic buildings, as defined in the California Historic 
Building Code (Title 24, Part 8), if they consist solely of historic lighting components or replicas of historic 
lighting components. If lighting systems for qualified historic buildings contain some historic lighting 
components or replicas of historic components, .combined with other lighting components, only those 
historic or historic replica components are exempt. All other outdoor lighting systems for qualified historic 
buildings shall comply with Section 140.7. 

(b) Outdoor Lighting Power Trade-offs. Outdoor lighting power trade-offs shall be determined as follows: 

1. Allowed lighting power determined according to Section 140.7(d)l for general hardscape lighting 
allowance may be traded to specific applications in Section 140.7(d)2, provided the hardscape area from 
which the lighting power is tradea continues to be illuminated in accordance with Section 140.7(d)lA. 

2. Allowed lighting power determined according to Section 140.7(d)2 for additional lighting power allowances 
for specific applications shall not be traded between specific applications, or to hardscape lighting in 
Section 140.7(d)l. 

3. Trading off lighting power allowances between outdoor and indoor areas shall not be permitted. 

( c) Calculation of Actual Lighting Power. The wattage of outdoor luminaires shall be determined in accordance 
with Section 130.0(c). 
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~ d) Calculation of Allowed Lighting Power. The allowed lighting power shall be the combined total of the sum of 
the general hardscape lighting allowance detennined in accordance with Section 140'.7(d)l, and the sum of the 
additional lighting power allowance for specific applications determined in accordance with Section 140. 7 ( d)2. 

1. General Hardscape Lighting Allowance. Determine the general hardscape lighting power allowances as . 
follows: · ( . 

A.. The general hardscape area of a site shall include parking lot(s ), roadway(s ), driveway(s ), sidewalk(s ), 
walkway(s), bikeway(s), plaza(s), bridge(s), tunnelCs), and other improved area(s) that are illuminated. 
In plan view of the site, determine the illuminated hardscape area, which is defined as any hardscape 
area that is within a square pattern around each luminaire or pole that is ten ·times the luminaire 
mounting height with the luminaire in the middle of the pattern, less any areas that are within a 
building, beyond the hardscape area, beyond property lines, or obstructed by a structure. The 
illuminated hardscape area shall include portions of planters and landscaped areas that are within the 
lighting application and are less than·or equal to 10 ·feet wide in the short dimensions and are enclosed 
by hardscape or other improvement on at least three sides. Multiply the illuminated hardscape area by 
the Area Wattage Allowance (AWA) from Table 140. 7-A for the appropriate Lighting Zone. 

B. · Determine the perimeter length of the general hardscape area. The total perimeter shall not include 
portions ofhardscape that is not illuminated according to Section 140.7(d)lA. Multiply the hardscape 
perimeter by the Linear Wattage Allowance (L WA) for hardscape from Table 140. 7-A for the 
appropriate lighting zone. The perimeter length for hardscape ar01md landscaped areas and permanent 
planters shall be determined as follows: · 

i. Landscaped areas completely enclosed within the hardscape area, and which have a width or length 
less than 10 feet wide, shall not be added to the hardscape perimeter length. 

ii. Landscaped areas completely enclosed within the hardscape area, and which width or length is a 
minimum of 10 feet wide, the perimeter of the landscaped areas or permanent planter shall be 
added to the hardscape perimeter length.· 

iii. Landscaped edges that are not abutting the hardscape shall not be added to the hardscape perimeter 
length. 

C. Determine the Initial Wattage Allowance (IW A) for general hardscape lighting from Table 140.7-A for 
the appropriate lighting zone. The hardscape area shall be permitted one IW A per site. 

D. The general hardscape lighting allowance shall be the sum of the allowed watts determined from (A), 
(B) and (C) above. 

2. Additional Lighting Power Allowance for Specific App.Iications. Additional lighting power for specific 
applications shall be the smaller of the additional lighting allowances for specific applications determined in 
accordance with TABLE 140.7-B for the appropriate lighting zone, or the actual installed lighting power 
meeting the requirements for the allowance. 
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TABLE 140.7-A GENERAL HARDSCAPE LIGHTING POWER ALLOWANCE 
TypeofPower.Allowance Li~htinit Zone 0 Lighting Zone 1 Lighting Zone 2~ Lighting Zone~ Lighting Zone 4 

Area Wattage'Allowance 
~0.020 W/ft.2 M4S0.030 W/ft.2 MW0.040 W/ft2 M!S0.050 W/ft?-(AWA) 

Linear Wattage Allowance No allowanctl-'lil ~.15W/lf Mro.25WAf -G.eQ0.35 w /lf ~.45W/lf (LWA) 

Initial W~e Allowance 340W MG-450W +7Q-520W -!(00.64.0 w (fWA) 

~ontinuous lighting is explicitly prohibited in Lighting Zone 0. A single luminaire of 15 Watts or less may be 
installed at an entrance to a parking area. trail head. fee payment kiosk, outhouse, or toilet facility, as required to · 
provide safe navigation of the site infrastructure. Luminaires installed in Lighting Zone 0 shall meet the maximum 
zonal lumen limits for Uptight and Glare specified in Table 130.2-A and 130.2-B. 

ZFor Lighting Zone 2 and 3. where greater than 50% of the paved surface ofaparking lot is finished with concrete. 
the A WA for that area shall be 0.Q35 Wlff for Lighting Zone 2 and 0.040 Wirf for Lighting Zone 3. and the LWA 
for both lighting zones shall be 0.70 W/1£ This does not extend beyond the parking lot and does not include any 

· other"General Hardscape areas . 
..... 
' 
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TABLE 140. 7-B ADDITIONAL LIGHTING POWER ALLOWANCE FOR SPECIFIC APPLICATIONS 
All d d' l l h d. area an istance measurements mp, an view un ess ot. erwise note 

Lighting Application Lighting Lighting Lighting Lighting Lighting 
ZoneO Zonel Zone2 Zone3 Zone4 

I WATTAGE ALLOWANCE PER APPLICATION. Use all that apply as appropriate. 

Building Entrances or Exits. Allowance per door. Luminaires qualifying Not ~15 ~25 00-35 ·~ 
for this allowance shall be within 20 feet of the door. aiwlicable watts watts watts watts 

Primary Entrances to Senior Care Facilities, Police Stations, 
Hospitals, Fire Stations, and Emergency Vehicle Facilities. Allowance 
per primary entrance{s) only. Primary entrances shall provide access for Not 45 80 120 130 the general public and shall not be used exclusively for staff or service applicable watts watts watts watts personueL This allowance shall be in addition to the building entrance or 
exit allowance above. Luminaires qualifying for this allowance shall be 
within 100 feet of the primary entrance. 

Drive Up Windows. Allowance per customer service location. Not 40 75 125 200 Luminaires qualifying for this allowance shall be within 2 mounting applicable watts watts watts watts 
heights of the sill of the window. 

Vehicle Service Station Uncovered Fuel Dispenser. Allowance per Not 120 175 185 330 fueling dispenser. Luminaires qualifying for this allowance shall be apJllicabfo watts watts watts watts within 2 mounting heights of the dispenser. 

ATM Machine Lighting. Allowance per ATM machine. Luminaires Not 250 Wilt§ for first ATM machine, 70 watts for each 
qualifying for this allowance shall be within 50 feet offue dispenser. a1mlicable additional ATM machine. 

I WATTAGE AILOW ANCE PER UNIT LENGTH (w/linear ft). May be used for one or two frontage side(s) per site. 

Outdoor Sales Frontage. Allowance for frontage immediately. adjacent 
to the principal viewing location(s) and unobstructed for its viewing 
length. A comer sales lot may include two adjacent sides provided that a Not No 22.5 36 45 
different principal viewing location exists for each side. Luminaires aJlPlicable Allowance W/linear ft W/linearft W/linearft 
qualifying for this allowance shall be located between the principal 
viewing location and the frontage outdoor. sales area 

I WATTAGE ALLOWANCE PER HARDSCAPE AREA (W/ft2). May be used for any illuminated hards~pe area on the site. 

Hardscape Ornamental Lighting. Allowance for the total site 
illuminated hardscape area Luminaires qualifying for this allowance shall Not No 0.02 0.04 0.06 be rated for 100 watts or less as determined in accordance with Section 
130.0(d), and shall be post-top luminaires, lanterns, pendant luminaires, mmlicable Allowance W/ft2 W/ft2 W/ft2 

or chandeliers. I WATTAGE AILOW ANCE PER SPECIFIC AREA (W/ft"). Use as appropriate provided that none of the following specific 
applications shall be used for the same area. · 

Building Facades. Only areas of building fayade that are illuminated 
shall qualify for this allowance. Luminaires qualifying for this allowance Not No 0.18 0.35 0.50 shall be airried at the fayade and shall be capable of illuminating it without apnlicable Allowance W/ft2 W/ft2 W/ft2 . obstruction or interference by permanent building features or other 
objects. 

Outdoor Sales Lots. Allowance for uncovered sales lots used exclusively 
for the display of vehicles or other merchandise for sale. Driveways, 
parldng lots or other non sales areas shall be considered hardscape areas Nill 0.164 0.555 0.758 1.285 
even if these areas are completely surrounded by sales lot on all sides. aiwlicable W/ft2 W/ft> W/ft2 W/ff 
Luminaires qualifying for this allowance shall be within 5 mounting 
heights of the sales lot area 

Vehicle Service Station Hardscape. Allowance for the total illuminated 
hardscape area less area of buildings, under canopies, off property, or 
obstructed by signs or structures. Luminaires qualifymg for this Not 0.014 0.155 0.308 0.485 
allowance shall be ilfuminating fue hardscape area and shall not be within rumlicable Wlft2 W/ft.2 W/ft2 W/ff 
a building, below a canopy, beyond property lines, or obstructed by a sign 
or other structure. 

Vehicle Service Station Canopies. Allowance for the total area within Not 0.514 1.005 1.300 2.200 the drip line of the canopy. Luminaires qualifying for this a1lowance shall annlicable W/ft2 W/ft> W/ft2 W/ff be located under the canopy. 

Sales Canopies. Allowance for the total area within the drip line of the Not No 0.655 0.908 1.135 canopy. Luminaires qualifying for this allowance shall be located under 
aJllilicable" Allowance W/ft2 W/ft2 W/ff the canopy. 

Non-sales Canopies and Tunnels. Allowance for the total area within ·Not 0.084 0.205 0,408 0.585 the drip line of fue canopy or inside the tunnel. Luminaires qualifying for annlicable W/ft2 W/ft.2 W/ft.2 W/ff this allowance shall be located under fue canopy or tunnel. 

SECTION 140. 7 - REQUIREMENTS FOR OUTDOOR LIGHTING 
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Guard Stations. Allowance up to 1,000 square feet per vehicle lane. 
Guard stations provide access to secure areas controlled by security :-· ,. ~ 

personnel who stop and may inspect vehicles and vehlcle occ1,1pants, Not 0.154 0.355 0.708 0.985 
including identification, documentation, vehicle license plates, aµd 1l!llllicable W/ft'- W/ft'- W/ft2 W/ft2 

vehlcle content$. Qualifying luminaires shall be within 2 mounting 
heights of a vehicle lane or the guardhouse. 

· CONTINUED: TABLE 140. 7-B ADDITIONAL LIGHTING POWER ALLOWANCE FOR SPECIFIC 
. APPLICATIONS 

All . d d' l l h d. areaan istance measurements m p, an view un ess ot erwzse note 
Lighting Application Lighting Lighting Lighting Lighting Lighting 

ZoneO Zonel Zone2 Zone3 Zone4 

Student Pic&-up/Drop-off zone. Allowance for the area of the 
student pick-up/drop-off zone, with or without canopy, for 
preschool through 12th grade school campuses. A student pick-
up/drop off zone is a curbside, controlled traffic area on a school Not No 0.12 0.45 :No campus where s1ndents are picked-up and dropped off from apolicable Allowance W/ft'- W/ft2 Allowance vehicles. The allowed area shall be the smaller of the actual width 
or 25 ~t. times the smaller of the actual length or 250 feel 

1' Qualify4ig luminaires shall be within 2 mounting heights of the 
:•. 

student pick-up/drop-off zone. 

Outdoor Dining. Allowance for the total illuminated hardscape 
.. of outdoor dining. Outdoor dining areas are hardscape areas used Not 0.014 0.135 0240 OAOO. to serve and consume food and beverages. Qualifying luminaires 1l!llllicable W/ft'- W/ft2 W/ft2 W/ft2 

shall be within 2 mounting heights of the hardscape area of 
outdoor dining. 

Special Security Lighting for Retail Parking and Pedestrian 
Hardscape. This additional allowance is for illuminated retail Not 0.007 0.009 0.019 No parking and pedestrian hardscape identified as having special applicable W/ft2 W/ft• W/ft'- Allowance security needs. This allowance shall be in addition to the building 
entrance or exit allowance. 

SECTION 140. 7 - REQUIREMENTS FOR OUTDOOR LIGHTING 
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SECTION 140.8 - REQUIREMENTS FOR SIGNS· 
This section applies to all internally illuminated and externally illuminated signs, unfiltered light emitting diodes 
(LEDs), and unfiltered neon, both indoor and outdoor. Each sign shall comply with either Subsection (a) or (b), as 
applicable. 

(a) Maximum Allowed Lighting Power. 

1. For internally illuminated signs, the maximum allowed lighting power shall not exceed the product of the 
illuminated sign area and 12 watts per square foot For double-faced signs, only the area of a single face 
shall be used to detennitie the allowed lighting power. 

2. For externally illuminated signs, the maximum allowed lighting power shall not exceed the product of the 
illuminated sign. area and 2.3 watts per square foot. Only areas of an externally lighted sign that are 
illuminated without obstruction or interference, by one or more luminaires, shall be used .. 

3. Lighting for unfiltered light emitting diodes (LEDs) and unfiltered neon shall comply with Section 140.8(b). 

(b) Alternate Lighting Sources. The sign shall comply if it is equipped only with one or more of the following 
light sources: · 

1. High pressure sodium lamps; or 

2. Metal halide lamps that are: 

A. Pulse start or ceranlic served by a ballast that has a minimum efficiency of 88 percent or greater; or 

B. Pulse start that are 320 watts or smaller, are not 250 watt or 175 watt lamps, and are served by a ballast 
that has a minimum efficiency of 80 percent. 

Ballast efficiency is the measured output wattage to the lamp· divided by the measured operating input 
wattage when tested according to ANSI C82.6-2005. 

3. Neon or cold cathode lamps with transformer or power supply efficiency greater than or equal to following: 

A. A minimum efficiency of 75 percent when the transformer or power supply rated output current is less 
than 50 mA; or 

B. A minimum efficiency of 68 percent when the transformer or power supply rated output current is 50 
mA or greater.· 

The ratio of the <?Utput wattage to the input wattage is at 100 percent tubing load. 

4. Fluorescent lighting systems meeting one of the following requirements: 

A. Use only lamps with a minimum color rendering index (CRJ) of 80; or 

B. Use only electronic ballasts with a fundamental output frequency not less than 20 kHz. 

5. Light emitting diodes (LEDs) with a power supply having an efficiency of 80 percent or greater; or 

EXCEPTION to Section 140.8(b)5: Siilgle voltage external power supplies that are designed to convert 
120 volt AC input into lower voltage DC or AC output, and have a nameplate output power less than or 
equal to 250 watts, shall comply with the applicable requirements of the Appliance Efficiency Regulations 
(Title20). 

6. Compact fluorescent lamps that do not contain a medium screw base sockets {E24/E26). 

EXCEPTION 1 to Section 140.8: Unfiltered incandescent lamps that are not part of an electronic message 
center (EMC), an internally illuminated sign, or an externally illuminated sign. 

EXCEPTION 2 to Section 140.8: Exit signs. Exit signs shall meet the requirements of the Appliance 
Efficiency Regulations. · 

EXCEPTION 3 to Section 140.8: Traffic Signs. Traffic signs shall meet the requirements of the Appliance 
Efficiency Regulations. 

SECTION 140.8 - REQUIREMENTS FOR SIGNS 
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SECTION 140.9 - PRESCRIPTIVE REQUIREMENTS FOR COVERED 
PROCESSES 
(a) Prescriptive Requirements for Computer RoomsC0mput0r lbomData C0nt0¥8. Space conditioning systems 

servmg amA computerroom with a power density greater than 20 W/ft2s0emputiir reemoota @eat0r shall 
@empli@scomplyies with this section by being designed with and having constructed and installed a cooling 
system that meets the requirements of Subsections 1 through 6. 

1. Economizers. Each individual cooling system primarily serVi.ng computer roomseemp'ut0r rs smdata 
~Es) shall include either: 

A. An integrated air economizer capable of providing 100 percent of the expected system cooling load as 
calculated in accordance with a method approved by the Commission, at outside air temperatures of 
55°F dry-bulb/50°F wet-bulb and below; or 

B. An integrated water economizer capable of providing 100 percent of the expected system cooling load 
as calculated in accordance with a method approved by the Commission, at outside air temperatures of 
40°F dry-bulb/35°F wet-bulb and below. 

EXCEPTION 1 to Section 140.9(a)l: Individual computer rooms00mput0r r©emaata @eat0FB under 5 tons 
in a building that does not have any economizers. 

EXCEPTION 2 to Section 140.9(a)l: New cooling systems serving an existing computer room0€lmputer 
rn0meata eenter in an existing building up .to a total of 50 tons of new cooling equipment per building. 

EXCEPTION 3 to Section 140.9(a)l: New cooling systems serving a new computer room00mputer 
rn©meat& eenter in an existing building up to a fotal of20 tons ofnew cooling equipment per building. 

EXCEPTION 4 to Section 140.9(a)1: A computer roomeemputer 1!9©maata ci@nter may be served by a fan 
system without an economizer if it is also served by a fan system with an economizer that also serves other 
spaces within the building:noneomputerroom(s) provided that all of the following are met: 

i. The economizer system is sized to meet the design cooling load of the computer room e€lmp11ter 
reemdata 1ientlilf(s} when the other spaces within the buildingoo:neompGter room(s) are at 50 
percent of their design load; and 

ii. The economizer system has the ability to serve only the comouter roomgemputBf resmdat& 
g0ntet'(s}, e.g .. shut off flow to other spaces within the buildingoo:neompGter rooms when 
unoccupied; and 

iii. The noneconomizer system does.not operate when the outside air drybulb temperatures is below 
60"F and, the cooling load of other spaces within the buildingthe noneompGter room(s) served by 
the economizer system is less than 50 percent of design load. 

2. Reheat. Each computer roo:rheemputi.W F©emdata esntef zone shall have controls that prevent reheating, 
recooling and simultaneous provisions of heating and cooling to the same zone, such as mi:xlng or 
simultaneous supply of air that has been, previously mechanically heated and air that has been previously 
cooled, either by cooling equipment or by economizer systems. 

3. Humidification. Nonadiabatic humidification (e.g. steam, infrared) is prohibited. Only adiabatic 
humidification (e.g. direct evaporative, ultrasonic) is permitted. 

4. Power Consumption of Fans. The total fan power at design conditions of each fan system shall not exceed 
27 Wt?03tu·h of net sensible cooling capacity. 

5. Fan Control. Each~~air geelea !life0t @l~anBien wit with an air handlere©nditfoner 
withconditioner with mechanical cooling capacity exceeding 60,000 Btu/hr and each chilled water fan 
system shall be designed to vary the airflow rate as a furn::tion of actual load and shall have controls and/or 
devices (such as two-speed or variable speed control) that will result iri. fan motor demand of no more than 
50 percent of design wattage at 66 percent of design fan speed. 

SECTION 140.9- PRESCRIPTIVE REQUWEMENTS FOR COVERED PROCESSES 
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6. Containment. Computer roomsC©m}latoc F€1@mData genters with air-cooled computers in racks and with a 
design load exceeding 175 kW/room shall include air barriers such that there iS no significant air path for 
computer discharge air to recirculate back to computer inlets without passing through a c;ooling system. 

EXCEPTION 1 to Section 140.9(a)6: Expansions of existing computer roomse0~pubir r00mdata gent©ra. 

EXCEPTION 2 to Section 140.9(a)6: Computer racks with a design load less than 1 kW/rack. 

EXCEPTION 3 to Section 140.9(a)6: Equivalent energy performance based on computational fluid 
dynamics or other analysis. 

(b) Prescriptive Requirements for Comm~rcial Kitchens. 

1. Kitchen exhaust systems. 

A. Replacement air introduced directly into the hood cavity of kitchen exhaust hoods shall not exceed 
1 Opercent of the hood exhaust airflow i:ate. 

B. · For kitchen/dining facilities having total Type I and Type II kitchen hood exhaust airflow rates greater 
than 5,000 cfm, each Type I hood shall have an exhaust rate that complies with TABLE 140.9-A. If a 
single hood or hood section is installed over appliances with different duty ratings, then the maximum 
allowable flow rate for the hood or hood section shall not exceed the TABLE 140.9-A values for the. 
highest appliance duty rating under the hood or hood section. Refer to ASHRAE Standard 154-2011 for 
definitions of hood type, appliance duty and next exhaust flow rate. 

EXCEPTION 1 to Section 140.9(b)1B: 75 percent of the total Type I and Type II exhaust 
replacement air is transfer air that would otherwise be exhausted. 

EXCEPTION 2 to Section 140.9(b)1B: Existing hoods not being replaced as part of an addition or 
alteration. · 

TABLE 140.9-A MAXIMUM NET EXHAUST FLOW RATE, CFM PER LINEAR FOOT OF HOOD LENGTH 
Type of Hood . Light Duty Me<!inm Duty Heavy Duty Extra Heavy 

Equipment Equipment Equipment Duty Equipment 

Wall-mounted 
140 210 280 385 

Canopy. 

Single Island 280 350 420 490 

Double Island 175 210 280 385 

Eyebrow 175 175 Not Allowed Not Allowed 

Backshelf I Passover 210 210 280 Not Allowed 

2. Kitchen ventilation. 

A. Mechanically cooled or heated makeup air delivered to any space with a kitchen hood shall not exceed 
t:J;ie greater of: · 

i. The supply flow required to meet the space heating and cooling load; or 

ii. The hood exhaust flow minus the available transfer air from adjacent spaces. Available transfer air 
is that portion of outdoor ventilation air serving· adjacent spaces not required to satisfy other 
exhaust needs, such as restrooms, not required to maintain pressurization of adjacent spaces, and 
that would otherwise be relieved from the building. 

EXCEPTION to Section.140.9(b)2A: Existing kitchen ~akeup air units not being replaced as part of 
an addition or alteration. 

. . 
B. A kitchen/dining facility having a total Type I and Type II kitchen hood exhaust airflow rate greater . 

than 5,000 cfm shall have one of the following: 

i. At least 50 percent of all replacement air is transfer air that would otherwise be exhausted; or· 

ii. Demand ventilation system( s) on at least 7 5 percent of the exhaust air. Such systems shall: 

SECTION 140.9-PRESCRIPTIVEREQUIREMENTSFORCOVEREDPROCESSES 
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a Include controls necessary to modulate airflow in response to appliance operation and to 
maintain full capture and containment of smoke, effluent and combustion products during 
cooking and idle; and 

b. Include failsafe controls that result in full flow upon cooking sensor failure; and 

c. Include an a<;Ijustable timed override to allow occupants the ability to temporarily override the 
system to full flow; and 

d. Be capable ofreducing·exhaust and replacement air system airflow rates to the larger of: 

(i) 50 percent ofth.e total design exhaust and replacement air system airflow rates; or 

(ii) The ventilation rate required J:™:as specified by Section 120.1. 

ill. Listed energy recovery devices with a sensible heat recovery effectiveness ofnot less than 40 
percent on at least 50 percent of the total exhaust airflow; a:a:dor 

iv. A minimum of 75 percent of makeup air volume that is: 

a. Unheated or heated to no more than 60°F; and 

b. Uncooled or cooled without the use of mechanical cooling. 

EXCEPTION to Section 140,9(b )2B: Existing hoods not being replaced as part of an addition or 
alteration. 

3. Kitchen Exhaust System Acceptance. Before an occupancy permit is granted for a commercial kitchen 
subject to Section 140.9(b ), the following equipment and systems shall be certified as meeting the 
Acceptance Requirements for Code Compliance, as specified by the Reference Nonresidential Appendix 
NA 7. A Certificate of Acceptance shall be submitted to the enforcement agency that certifies that the 
equipment and systems meet the acceptance requirements specified in NA 7.11. 

( c) Prescriptive Requirements for Laboratory exhaust systems. For buildings with laboratory exhaust systems 
where the minimum circulation rate to comply with code or accreditation standards is 10 ACH or less, the 
design exhaust airflow shall be capable ofreducing zone exhaust and makeup airflow rates to the regulated 
minimum circulation rate, or the minimum. required to maintain pressurization requirements, whichever is larger. 
Variable exhaust and makeup airflow shall be coordinated to achieve the required space pressurization at varied 
levels of demand and fan system capacity. 

EXCEPTION 1 to Section 140.9(c): Laboratory exhaust systems serving zones where constant volume is 
required by the Authority Having Jurisdiction, facility Environmental Health & Safety department or other 
applicable code. 

EXCEPTION 2 to Section 140.9(c): New zones on an existing constant volume exhaust system. 

SECTION 140.9-PRESCRIPTIVE REQUIREMENTS FOR COVERED PROCESSES 
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SUBCHAPTER 6 
NONRESIDENTIAL, HIGH-RISE RESIDENTIAL, AND 

HOTEL/MOTEL OCCUP ANCIES-ADDI';rIONS, 
ALTERATIONS, AND REPAIRS 

SECTION 141.0 - ADDITIONS, ALTERATIONS, AND REP AIRS TO 
EXISTING NONRESIDENTIAL, IDGH-RISE RESIDENTIAL, AND 
HOTEL/MOTEL BillLDINGSl THAT WILL BE NONRESIDENTIAL, 
HIGH RISE RESIDENTL\L, }....._""@ HOTEL/1\40TEL OCCffi\A,.,_~CIES :AND 
TO EXISTING OUTDOOR LIGHTING, AND FOR THESE 
OCCUPl'·.u~CIES iA_._,_~ TO INTERNALLY AND EXTERNALLY 
ILLUMINATED SIGNS 
Additions, alterations, and repfilrs to existing nonresidential, high-rise residential! and hotel/motel building&:, ~ 
~existing outdoor lighting for these occupancies. and internally and externally illuminated signs, shall meet the 
requirements specified in Sections 100.0 through 110.10, and 120.0 through 130.5 that are applicable to the building 
project (mati€lftt©FY meruim:ea), and either the performance compliance approach (energy budgets) in Section 
l 4 l .O(a}l:2 ... (for additions) or 141.0(b)+_}.. (for alterations). or the prescriptive compliance approach in Section 
141.0(a~h (for additions) or 141.0(b)2... (for alterations). for the Climate Zone in which the building is located. 
Climate zones are shown in FIGURE 100.1-A. 

Covered process requirements for additions, alterations and repairs to existing nonresidential. high-rise residenti!!Ja 
and hotel/motel buildings are eo·1ered specified in Section 141.1. 

NOTE: For alterations that change the occupancy classification of the building, the requirements specified in 
Section 141.0(b) apply to the occupancy after the alterations. · 

- (a) Additions. Additions shall meet either Item 1or2 below. 

1. Prescriptive approach. The envelope and lighting of the addition.,; any newly installed space~conditioning 
system. electrical power distribution system, or water-heating system sSF't'ffig the addition;; any addition to 
an outdoor lighting system;; and any new sign installed in conjunction with an indoor or outdoor addition 
shall meet the applicable requirements o~ Sections 110.0 through 130.5 and Sections 140.2 through 140.9. 

2. Performance approach. 

A. The envelope and indoor lighting in the conditioned space of the addition, and any newly installed 
space-conditioning system. electrical power distribution system. or water-heating system serv:ffig the 
addition, shall meet the applicable requirements of Sections 110.0 through 13 0 .5; and 

B. Either: 

i. The addition alone shall comply with Section 140.1; or 

ii. Existing plus addition plus alteration. The standard design for existing plus addition, plus alteration 
energy use is the combination of the existing building's unaltered components to remain, existing 
building altered components that are the more efficient, in TDV energy, of either the existing 
conditions, or the requirements of Section 141.0(b )2, plus the proposed addition's energy use 
meeting the requirements of Section 140.1. The proposed design energy use is the combination of 
the existing building's unaltered components to remain and the altered component's energy 
features, plus the proposed energy features of the addition. 

SECTION 141.0-ADDITIONS, ALTERATIONS, AND REPAIRS TO EXISTING NONRESIDENTIAL, IITGH­
RISE RESIDENTIAL, AND HOTEL/MOTEL BUILDINGS, TO EXISTING OUTDOOR LIGHTING, AND TO 
INTERNALLY AND EXTERNALLY ILLUMINATED SIGNS 
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EXCEPTION 1 to Section 141.0(a): When heating, cooling, or seryice water heating to an addition are 
provided by expanding existing systems, the existing systems and equipment need not comply with Sections 
110.0 through 120.9, or Sections 140.4 through 140.5. 

EXCEPTION 2 to Section 141.0(a): Where an existing system with electric reheat is expanded by adding 
variable air volume 01 AV) boxes to serve an addition, total electric reheat capacity may be expanded so that the 
total capacity does not exceed 150 percent of the existing installed electric heating capacity in any one permit, 
and the system need not comply with Section 140.4(g). Additional electric reheat capaeity in excess of 150 
percent of the existing installed electric heating capacity may be added subject to the requirements of the Section 
140.4(g) .. 

EXCEPTION 3toSection141.0(a): Duct Sealing. When ducts are extended from an.existing duct system to 
serve the addition, the existing duct system and the extended ducts shall meet the applicable requirements 
specified in Section 141.0(b)2D. . 

1 

EXCEPTION 4 to Section 141.0(a): Additions that increase the area of the roof by 2,000 square feet or less are 
exempt from the requirements of Section 110.10. 

(b) Alterations. Alterations to existing nonresidential, high-rise residential, or hotel/motel buildings; relocatable 
: .. public school buildings or alterations in conjunction with a change in building occupancy to a nonresidential, 
.)ugh-rise residential, or hotel/motel occupancy are not subject to Subsection (a) and shall meet item,), and either 
~rtem 2 or 3 below: 

1. Mandatory Insulation Requirements for Roofs, Walls, and Floors. Altered components in a nonresidential, 
high-rise residential, o~ hotel/motel building shall meet the minimum requirements in this Section. 

A. Roof/Ceiling Insulation. The opaque portions of the roof/ceiling that separate conditioned spaces from 
unconditioned spaces or ambient air shall meet the requirements of Section 141.0(b )2Bili. 

B. Wall Insulation. For the altered opaque portion of walls separating conditioned spaces from 
unconditioned spaces or ambient air shall meet the applicable requirements ofitems 1 through 4 below: 

1. Metal Building; A minimum of R-13 insulation between framing members, or the weighted 
average U-factor of the wall assembly shall not exceed U-0.113. 

2. Metal Framed. A minimum of R-13 insulation between framing members, or the weighted 
average U-factor of the wall assembly shall not exceed U-0.217. · 

3. Wood Framed and Others. A minimum ofR-11 insulation between framing members, or the 
weighted average U-factor of the wall assembly shall not exceed U-0 .110. 

4. Spandrel Panels and Glass Curtain Walls. A minimum ofR-4, or the weighted average U-factor 
of the wall assembly· shall not exceed U-0.280. 

· EXCEPTION to Section 141.0(b )lB: Light and heavy mass walls. 

C. Floor Insulation: For the altered portion ofraised floors that separate conditioned spaces from 
unconditioned spaces or ambient air shall meet the applicable requirements ofltems 1 through 3 below: 

1. Raised Framed Floors. A minimum ofR-11 insulation between framing members, or the 
weighted average U-factor of the floor assembly shall not exceed the U-factor ofU-0.071. 

2. Raised Mass Floors in High-rise Residential and Hotel/Motel Guest Rooms. A minimum ofR-
6 insulation, or the weighted average U-factor of the floor assembly shall not exceed the U-factor 
ofU-0,111. 

3. Raised Mass Floors in Other Occupancies. No minimum U-factor requirement. 

2. Prescriptive approach. The altered components of the envelope, or space conditioning, lighting, electrical 
power distribution and water heating systems, and any newly installed equipme:q.t serving the alteration, 
shall meetthe applicable requirements of Sections 110.0through110.9,-Sections 120.0 through 120.6, and 
Sections 120 .. &2_ through 130.~ · 

SECTION 141.0 -ADDITIONS, ALTERATIONS, AND REP AIRS TO EXISTING NONRESIDENTIAL, IDGH­
RISE RESIDENTIAL, AND HOTEL/MOIBL BUILDINGS, TO EXISTING OUTDOOR LIGHTING, AND TO 
INTERNALLY AND EXIBRNALLY ILLUMINATED SIGNS 
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EXCEPTION to Section 141.0(b)2: The requirements of Section 120.2(i) shall not apply to alterations of 
space-conditioning systems or components. 

A. Fenestration alterations other than repair and th.ose subject to Section 14 l .O(b)2 shall meet the 
· requirements below: Fenestration alteratioBS oj;her thaa repairs and those subjeet te Seetien 141.0(0)2 

shall meet the appl:ieaele requirements below: 

L_i. Fer all 110nr0siasmial, higk rise rilsiaeRtial, and hete1'metel eeeupooeies, whe:a 
--. fenestratien is altered er ·.vhere when there are alteratieM that §Q S€JWH'e feet 0r less ef ·,vm@ew anti 

§Q S§W© feet er less efslroylight area is aaae€!.a0 net i:aeFease the fcnestrati0n area; all altered 
fel;J.0strati0n sB.aY meet the Fe1jliirem0Rts ef TAJlbE 141.Q A. Vi!hen weater tOOll: .§Q sqllare feet ef 
ftew feft©stratien area is aaaea te alterati0nsA it shall meet the Ht}WremeB:ts ef TAlHsE 149.E! B, G 
~Vertical fenestration alterations shall meetthe requirements in Table 141.0-A 

ii. Added vertical fenestration shall meet the requirements of TABLE 140.3-B. C. or D. 

iii. All altered or newly installed skylights shall meet the requirements of TABLE. 140.3-B. C or D, 

EXCEPTION 1 to Section 141.00@Ai: Ren1acing 150 sauare feet or less of the entire building's 
vertical fenestration. RSHGC and VT requirements of TABLE 141.0-A shall not annly. 

EXCEPTION 2 to Section 141.00filAii: In an alteration. where 50 square feet 

or less of vertical fenestration is added, RSHGC and VT requirements ofTABLE 140.3-B. C or D 
shall not apply. 

EXCEPTION 3 to Section 141.0(b>2Aiii: In an alteration. where 50 sauare feet or less ofskvlight is 
added, SHGC and VTreauirements of TABLE 140.3-B. C or D shall not annly. 

EXCEPTION to S00ti0n 141.9€h)lAb Th€l RSIIGG and Visihle Transmittanee (VT) re€lllirement ef 
Taele 141.Q A shall net apply vd1Ba;: 

3. 59 s~are f@gt er less efsl1;ylight is a€l€l-e€l-. 

Ti bl 141 0 A Al d w· el. Ve ti l F t . M. . a e - tere ~n~JI er ca enes_ ratwn aximum UF t - ac or· an ,-fflffl'IUffl aximum RSHGC 
Climate 

1 Zone 2 3 4 5 6 7 :8 9 10 11 12 13 14 15 16 

U-factor 0.47 0.47 0.58 0.47 0.58 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 ·0.47 

RSHGC 0.41 0.31 0.41 0.31 0.41 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.41 

VT See TABLE 140.3-J?, C, and D for all Climate Zones 

B. E:Xisting roofs being replaced, recovered or recoated, of a nonresidential, high:..rise residential and 
hotels/motels shall meet the requirements of Section l 10.8(i). Roofs with more than 50 percent of the 
roof area or more than 2, 000 square feet of roof, whichever is less, is being altered the requirements of i 
through iii below apply: 

i. . Roofing Products. Nonresidential buildings: 

a. Low-sloped roofs in Climate Zones 1 through~ 16 shall have a minimum aged solar reflectance 
of 0.63 and a minimum thermal emittance of 0. 75, or a minimum SRI of75. 
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b. Steep-sloped roofs in Climate Zones I through_l6 shall have a minimum aged solar 
reflectance of0.20 and a minimum thermal emittance of0.75, or a minimum SRI ofl6. 

EXCEPTION to Section l41.0(b)2Bia: An aged solar reflectance less than 0.63 is allowed 
provided the maximum roof/ceiling U-factor in TABLE 141.0-B is not exceeded. 

ii. Roofing Products. High-rise residential buildings and hotels and motels: 

a. Low-sloped roofs in Climate Zones 10, 11, 13, 14 and 15 shall have a minimum aged solar 
· reflectance of0.55 and a minimum thermal emittance of0.75, or a minimum SRI of64. 

b. Steep-sloped roofs Climate Zones 2 through 15 shall have a minimum aged solar reflectance 
of0.20 and a minimum thermal emittance of0.75, or a minimum SRI of 16. 

EXCEPTION 1toSection141.0(b)2Bi and ii: Roof area covered by building integrated 
photovoltaic panels and building integrated solar thermal panels are not required to meet the 
minimum requirements for solar reflectance, thermal emittance, or SRI. 

EXCEPTION 2 to Section 141.0(b)2Bi and ii: Roof constructions that have thermal mass over 
the roof membrane with· a weight of at least 25 lb/ft2 are not required to meet the minimum 
requirements for solar reflectance, thermal emittance, or SRI. 
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Table 141. 0-B Roof/CeilinR; Insulation Tradeo f.for A~ed Solar Reflectance 

Climate 
Zone Climate 

Aged' Solar 1, 3-9 Zone 2, 10-16 
Reflectance U-factor U-factor 

0.62-0.60 Q.075 0.052 

0.59-0.55 0.066 0.048 

0.54-0.50 0.060 0.044 

0.49-0.45 0.055 0.041 

0.44-0.40 0.051 0.039 

0.39-0.35 0.047 0.037 

0.34-0.30 0.044 0.035 

0.29-0.25 0;042 0.034 

iii. For nonresidential buildings, high-rise residential buildings and hotels/motels, when low-sloped 
roofs are exposed to the roof deck-; or to the roof recover boards,l and meets Section 141.0(b )2Bia 
~.orJia,. the exposed area shall be insulated to the levels specified in TABLE 141.0-C. 

EXCEPTION to Section 141.0(b)2Biii 

a. Existing roofs that are insulated with at least R-7 insulation or that has a U-factor lower than 
0.089 are not required to meet the R-value requirement of TABLE 141.0-C. 

b. If mechanical equipment is located on the roof and will not be disconnected and lifted as 
part of the roof replacement, insulation added may be limited to the maximum insulation 
thickness that will allow a height of 8 inches (203 mm) from the roof membrane surface to 
the top of the base flashing. 

c.' If adding the required insulation will reduce the base flashing height to less than 8 inches 
(203 mm) at penthouse or parapet walls, the insulation added may be limited to the 
maximum insulation thickness that will allow a height of 8 inches (203 mm) from the roof· 
membrane surface to the top of the base flashing, provided that the conditions in Subsections 
i through .iv apply: 

i. The penthouse or parapet walls are finished with an exterior cladding material other 
than the roofing covering membrane material; and 

ii. The penthouse or parapet walls have exterior claddirig material that .must be removed 
to install the new roof covering membrane to maintain a base flashing height of 8 
inches (203 mm); and 

iii. For nonresidential buildings, the ratio of the replaced roof area to the linear dimension 
of affected penthouse or parapet walls shall be less than 25 square feet per linear foot 
for Climate Zones 2, and 10 through 16, and less than 100 square feet per linear foot 
for Climate Zones 1, and 3 though 9; and 
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iv. For high-rise residential buildings, hotels or motels, the ratio of the replaced roof area 
to the linear dimension of affected penthou8e or parapet walls shall be less than 25 
square feet per linear foot for all Climate Zones. 

v. Tapered insulation ~ay be used which has a thermal resistance less than that 
prescribed in TABLE 141.0-C at the drains and other low points, provided that the 
thickness of insulation is increased at the high points of the roof so that the average 
thermal resistance equals or exceeds the value that is specified in TABLE 141.0-C. 

TABLE 141.0-C INSULATION REQUIREMENTS FOR ROOF ALTERATIONS 

Nonresidential 
High-Rise Residential and Guest Rooms of 

Hotel/l\IIotel:Suildings 

Continuous Continuous 

-climate Zone Insulation 
CT-factor 

Insulation 
CT-factor 

- R-value R-value 

1 R-8 0.082 R-14 0.055 

2 R-14 0.055 R-14 0.055 

3-9 R-8 0.082 R-14 0.055 

10-16 R-14 0.055 R-14 0.055 

C. New or Replacement Space-Conditioning Systems or Components other than new or replacement 
space-conditioning system ducts shall meet the requirements of Section 140.4 applicable to the systems. 
or components being altered. 

EXCEPTION 1 to Section 141.0(b)2C. Subsection (b)2C does not apply to replacements of 
equivalent or lower capacity electric resistance space heaters for high rise residential apartment units. 

EXCEPTION 2 to Section 141.0(b)2C. Subsection (b)2C does not apply to replacement of electric 
reheat of equivalent or lower capacity electric resistance space heaters, when natural gas is not 
available. 

EXCEPTION 3 to Section 141.00>)2C. Section 140.4(n) is not anplicable to new or replacement 
space conditioning systems. 

D. Altered Duct Systems. When new or replacement space-conditioning system ducts are installed to 
serve an existing building, the new duct.s shall meet the requirements of Section 120 .4. If the space 
conditioning system meets the criteria of Sections 140.4(1)1, 2, and 3, the duct system shall be sealed as 
confirmed through field verification and diagnostic testing in accordance with the procedures for duct 
sealing of an existing duct system as specified in Reference Nonresidential Appendix NA2, to meet one 
of the following requirements: 

i. If the new ducts form an entirely new or replacement duct sys~em directly connected to the air 
handler, the measured duct leakage shall be equal to, or less than 6 percent of the system air 
handler airflow as confirmed by field verification and diagnostic testing utilizing the procedures in 
Reference Nonresidential Appendix Section NA2. l .4.2.1. 
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Entirely new or replacement duct systems installed as part of an alteration shall be constructed of 
at least 75 percent new duct material, and up to 25 percent may consist ofreused parts from the 
building's existing duct system~, including registers, gtilles, boots, air handler~, co~ plenums, 
and duct~ material). if the reused parts are accessible and can be sealed to prevent leakage. 

ii. If the new ducts are an extension of an existing duct system, the combined new and existing duct 
system shall meet one of the following requirements: 

a. The measured duct leakage shall be equal to or less than 15 percent of the system air handler 
airflow as confirmed by field verification and diagnostic testilig utilizing the procedures in 
Reference Nomesidential Appendix Section NA2.1.4.2. l; or 

b. If it is not possible to comply with the. duct leakage criterion in Subsection 141. O(b )2Diia, then 
all accessible leaks shall be sealed and verified through a visual inspection and a smoke test 
performed by a certified HERS Rater utilizing the methods specified in Reference 
Nomesidential Appendix NA2. l.4.2 .. 2. 

EXCEPTION to Section 141.0(b)2Dii: Duct Sealing. Existing duct systems that are extended, 
which are constructed, insulated or sealed with asbestos are exempt from the requirements of . 
subsection 141.0(b )2Dii. · · 

E. Altered Space-Conditioning Systems. When a space-conditioning system is altered by the instaliation 
or replacement of space-conditioning system equipment (including replacement of the air handler, 
outdoor condensing unit of a split system air conditioner or heat pump, or cooling or heating coilj: 

i. For all altered units where the existing thermostat does not eomply with Reference Joint Appendix 
JA5, the existing thermostat shall be replaced with a thermostat that complies with Reference Joint 
Appendix JA5. All newly installed space-conditioning systems requiring a thermostat shall be 
equipped with a thermostat that complies with Reference Joint Appendix JA5; and 

ii The duct system that is connected to the new or replaced space-conditioning system equipment 
shall be sealed, if the duct system meets the criteria of Sections 140.4(1)1,2 and 3, as confj.rmed 
through field verification and diagnostic testing, in accordance with the applicable procedures for 
duct sealing of altered existing duct systems as specified in Reference Nonresidential Appendix 
NA2, and conforming to the applicable leakage compliance criteria in Section 141.0(b)2D. 

EXCEPTION 1 to Section 141.0(b)2Eii: Duct Sealing. Buildings altered so that the duct system no 
. longer meets the criteria of Sections 144 (1) 1, 2, and 3 are exempt from the requirements of Subsection 
141.0(b )2Eii. 

EXCEPTION 2 to Section 141.0(b)2Eii: Duct Sealing. Duct systems that are documented to have 
been previously sealed as confirmed through field verification and diagnostic testing in accordance · 
with procedures in the Reference Nonresidential Appendix NA2 are exempt from the requirements of 
Subsection 141. O(b )2Eii. 

EXCEPTION 3 to Section 141.0(b)2Eii: Duct Sealing. Existing duct systems constructed, insulated 
or sealed with asbestos are exempt from the requirements of Subsection 141.0(b )2Eii. 

F, Spaces with lighting systems installed for the first time shall meet the requirements of Sections 110.9, 
130.0, 130.1, 1302, 130.4,~140.3(c), 140.6, and 140.7. 

G. When the requirements of Section 130.l(d) are triggered by the addition of skylights to an existing 
building and the lighting system is not recircuited, the daylighting control need not meet the multi-level 
requirements in Section 130.l(d). 

H. New internally and externally illuminated signs shall meet the requirements of Sections 110.9, 13 0 .3 
and 140.8. 

I. For eaeh enelosed spaee, alterations to edsting indoor lightmg sbal1 meet the fellovling requkements: 

i. Lliininake Classifieation and Power shall be determined in aesordanee with Seetion 130.0(e). 
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EXCEPTION to Seetion 14 l .O(b}.2Ii: Per ooly a Lighting System Alteration in aeeordan.ee wi1h Seetion 
14 UJ(b)2Iii, or a Lumin:aire Modilieations in Plaee m aeeordan.ee vlith Seetion l 4 l .0(8)2Iiii; an 
e:Kisting ineaB:desoent, fluorescent or HID lamffiaire may li~· modified aad classified as a luminaire 
having a different number of, or type of light souree(s), provided all of 1he fullov.tffig eonclitions are 
met: 

a. The lamiB.aire has been previously used and is in aa 6dsting installation; and, 

b. The modified lwniaaire is listed with 1he different number or type of light souroe(s) under the installed 

e. 

d. 

1. 

2. 

3. 

4. 

e. 

ii. 

a. 

conditions; and 

The different light soaroe(s) is not aa LBD lamp, mtegrated or nonintegrated tyfle, as defuied by 
i\NY.IBS RP 16 2010; aad 

The medilied luminaire does not eoatain: 

Unused fluoreseent or HID ballaat(s); or 

Unused HID or fluoreseen.t lamp sookets; or 

Sockets used oBly fur lam.p support; or 

Sere?" soekets of any k:illd or fur any pmpose; and 

The\vattage of 1he ;modifiec:l luminaire shall be publisher! in the manufaeturer' s eatalog baser! on . 
aeereclitec:l testing lab reports. · 

Lighting Syste;m Alterations shall meet the applicable requ:ire;ments in TABLE 141.0 B and the 
follovving: 

Lighting Syste;m Alterations include alterations where an ~dsting lighting syste;m is meclified, 
luminaires are replaeed; or 1"13fffinaires are disoenneetec:l fre;m the eireuit, remoj;ec:l aaa reinstallea, 
whe1her in the same leoation or installea els~Nhere. 

EXCBPTlON 1 to Section 14 l .O(b)2Iii: Alteratiol'lS that qualify as a L-Hminaire Medilieatien in Plaee. 

EXCEPTION 2 to Seetion 14 iJJ(b)2Iii: Portable 1"13fffinaires, luminaires affixea te ;me-veable partitioos, 0lld · 
lighting exoludea in aoeerdan.ee to Seetion 140.6(a)3. 

iii. Luminaire Mo difieatiens in Place shall meet the applieahle reqmrements in T,\BLE 141.0 F and the 
following: 

a. Te qaalify as a Lamffiairo MoGifieation in Plaee, luBlinaires shall only be mediliea by one or more of 
the fullow:ing metheas: 

1. Replaoing lamps anc:l ballasts Ylith like l:yfle or quantity in a ;mailner that presei;res the original 
luminaire listing. 

2. Changing the l'lUmber er tyfle oflight souree in a lUBlinaire inelucling: soeket renewal, remo•1al or 
reloeation of soekets or lamphelGers, and/or related wiring internal te 1he lu;mHlaire ~luding the 
additian of safety disooBneeting devises. 

3. Changing the optieal syste;m of a: lamiB.aire in part or in whole. 

4. Replaee;ment of whole 1Ul3:1ffiaires one for oae in vihlch the only eleetrieal modilieation Hi.valves 
diseonneeting the eKist:ing 1Ul3:1ffiaire aad reoonneeting the repla6ement .lamina.ire. 

b. Ll!:mffiaire ~foGifieations In Plaee shall inell:lde only alteratioB:S to lightmg syste;m meeting the 
follov.tffig conditions: 

1. Luminaire :ModilieatiOBB m Place shall not be part of or the result of any general remodeling or 
renovatian of the enolosed spaee in whleh they are looate~. 

2. . Luminaire Modilieations m Plaee shall not eause, be the result et; or involve any ehanges to the 
panelboard &r braneh eire:ait wiring, including line •10!fage switches, relays, eootaetors, dimmers and 
oilier eentrol de>1ices providing power to the lighting syste;m. 
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B.XCEPTION to Seetion 14 l .O(b)2Iili2. Ckeuit medifieations strietly liniited to the ad<lition of occupaasy 
or vacancy sensors aad elass ts.Vo lighting eontrols are permitted for Lumiaaire Medifications iR Place 

iY. Lighting Wiring Alterations shall meet the applicable reqtlirements in Seetions lHl.9, 13Q.l, and 130.4. 

a. Lighting Wiring Alterations inelude the follov.tffig: 

1. l~ddiRg a ekeuit feeding ltmliaaires. 

2. Modifying or relocating wiring to provide pov;er to new or reloeated lamiaaires. 

3. R~lacing wiring between a switch or panelboard aad luminaire(s). 

4. Replacing er installing a new panelboard feeding Jightiag systems. 

EXCEPTION to Section 14 l .0Ef:l)2liv. Lighting Wiring Alterations allowed for Luminaire l\4odifications in 
Place in aecordaaae with Section 14 UlEf:l)2liii. 

v. A.ny lighting alteration that increases the installed lighting power in an enclosed space shall meet the 
requirements ofSections 110.9, 130~0, 130.1, 130.4, 140.3(c) aad 140.6. 

vi. Lighting Alterations .and Luminake Modifieations in Place shall :a:et 6*ceed the lighting pov;er 
allowance in Section 140.6. 

Yii. The fellowing indoor lighting alterations are net required to comply ·with the lighting requirements in 
Title 24, Part 6: . . 

a. R~laeement in kffid of parts of an ~dsting luminaire that include only nev,r lamps, lamp holders, or 
lenses, when replacement of those parts is not a Luminaire Modifieation iR Place in aecordaaae with 
Section 14 l .O(b)2Iiii. · 

b. Lighting Alterations dkeetly caused by the disturba:aee of asbestos. 

EXCEPTION to Section 14 i.OEf:l)2Iviib: Lighting alterations made in eoajunetlon with asbestos abatement 
shall comply ·with the applieable requirements in Section l 4 l .0Ef:l)2I. 

I. Fer saek s»efoised B!ilaes. whilFB the f@Yewmg 1ighoog system akerati:ells si:iesmed mi thnragh iii 
inehufo a Slim tetal ef lQ i:ienieftt er mere 111fthe e18:stmg lmnmairss, ths altsratiens slwd.l aet eaMse ths 
ligating l'l0WilF all@v,roo.se ill Se©tien 14 Q .<i te 'es sKsestisd wui too alt0feti lmBillairns · skall meet the 
&Jil}:!liBoole l'©"JWr©ments m Ti~LE 141.Q E: 

i. . Atidiag mmmairss te th@ lilfl:@lessd SI?ooe; 

ii. Rsi:ilaemg ltimmair@B ma maooer ethsr thoo the @Bil f€1r @Bil rsi:ilaeemoots tiesrisd m SsstieB 
H 1.Q0;)2J 111r En:eei:iti@E: 2: er 

iii. IN an @Bel111sed SJ!!&@©. @msmlling a mminair@ reme·mi tf€1m th@ same Sfl&\llil er @lse·wlrnre. 
Remevmg ooe rsinstallmg hHniflairss, '.Vheth@F they aflil remstall@d m th@ sam@ Iesatiefl: er 
else·.vh©'e. 

EXCEPTIQN 1 te S@@tion 141,Qfh}lI. Afteratiea ef1rnrta0h! lummairss. lllmirum'es 6rnti te 
mevea'ele l'lartiti111ns, er lighting eMshidea m aseerti!ll'l:ee te Seeti:eB 1 Hl.<i(a)3. 

EXCEPTION l to Se@tillft 1 O.Q@!}2I. Oft@ mr ©flil rsJlllaesmsE:t ef ltimmairss whers the ft©W 
llti3ltilla:irss have the sam@ ©r lew0f f!ewsr s©BBli!mfltien sem!ilMea t© th@ erigmal l"NmiBairss. 

EXCEPTION J te Se@tion 141,Q(b};U, Altsratieas that w@tilti dirsstlv sause ths disturhanss 111f 
~estes, wees th@ altsrnti@ftB 8:¥© mase ill eeajun@ti@ft with as'e@Stes aeatemsnt. 

i 
J. W.ftsrs 4Q er mere smstmg lwnillms are medmsti as ~esmeti ill i threugh i': @slew €1B ooy sillgle 

fie111r efa l!Wltim:& th@ metiitisatiooe sk3ll net nuss th@ lighting fl©Vlilf allewanee in Ss0Msn l 4Q.G te 
"Be ©1rnssdeti, shall ee:m}lly Ylith Se©tiell 139.lfa), aRd shali Ret l'lf@Vsftt er disa'els the eperati:eB 111f mrr 
multi levsl, shut eft €IF @yJigh@.g @efttr€1l8 installsti te lil©fttrel th© ltimiftaires: 

'i. R@plaemg the hll!!Dts er €h-iv@F8 ooti th@ ass@eiatsd: Iai:mis m the l~: 

ii. PsrmaReRtly BhMgmg ths light seuree efthe lmnmaire;s 
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iii. Choo.pg thlil Bfltililal: svstlilm efthlil lummaks.; sr . ·. ,,. " 

k. Otts mr etts rsf!loo©milllt efwhels lummaif'ils whsril thil eftly illlililmlilal meE:tifieaMlilft is te 
tti:s@eoolillilt thil @nistmg l~il md Flil©Bftftilst thlil r!lfJlailsmmt lummaklil. 

F@r l~irtls dssigood fur the I'@plaesmeftt eflamps. the rsplassmsnt @flamps al@Be 1.amfl 
nelaelilmil11ts alene shall net l'le 1ieB:si!lsrsa a m@tiifi:1iatien efths lummm1i flrnviaila that ths 
Filfllailsm1illt lamfls 1i00: l'ls install1id !!Ila flBWsrsa witheut me@,'ilig thlil lmBinairs. 

EXCEPTlON 1 tii SileftOB H1.9fMl.J. MBtiiftsati@ll l'lffl!lrtalilil lmnillaklilS, 1~@8 ~mate 
mevsalil@ pllrtitie11s. er lighting ~rnlu.atia in assBrd:OO:lilti t8 Ss1ltiB11149.8fa)2. 

EXCEPTION :2 to S@eticm 141.Qfh)lJ. 011@ f©r SBil f@!llalileme11t eflummakil @smtHlft@fttB Whlilr@ th@ 
m0 tiifisa rnmmmss havs at hiruit 1.§' fl lilf©illlt thlil samlil @r l0wsr p ewlilr ©BllBllftWtisn: ilempaFlila tEl till@ 

srigiftall~il8. 

EXCEPTION l to Sedi!lft Hl.Qfh);t,J, Metiift.1iariens that wewa tiir1i@tf'/ ilauss thlil tiisim?li!lllse sf 
asb@st0s. U:!lless th@ m@tii&1iati0BS ai'€ made in 00ajooetien with asbsst0s ahatsm0m. 

K. F0r 1ia1ih ilftdesea mia1ie. the fellewing wiring alteratiem ser-viag p!lrmtmillltl;i· mstal:liid ligktiftg shall 
B:et illiU88 th@ lighting jrnwoc allewanee m Seetien 14Q.fi te 'be @mieeaila !lftQ shall m@et th@ apflli@alile 
rilmftrsmilnts ill: Si!©ti0n: 129.lfa) ooa fs): 

i. 'Aaamg a iliriluit msamg lummaires; 

ii. ;~ .. fotii:f,'ill:g ar rnle1iating wirh1g te previa1i pewilr te nilw er riller;iat1ia lllminaires; 

iii. Rlilflla1iing. meai'fving. 0r rnh~1iating wiring hilt'msn a w.vit1ih ar llaDillheara ana llllllinmils; er 

iiiv. Rs!!la1iing iighting gentr0l flaBels. p!lllelh0aras. er hmilh gifguit wifing. 

EXCEPTION 1 ts Siletilrn: Hl,Qfh):l.J. MediR@ati0DS stffotj.y limit0at0 tail aamti0110flighting 
ilSntr©ls. 

EXCEPTION :2 t!l Seetioa 1 H.Q(h):lKJ. AJ.teratie11s that wsma tiirsetly 1iauss th@ disfilfhanga 0f 
as@estes, U:!i1@88 tlHl alterati@ftB ar@ maa@ Hi eeajUDiltieft With as1'J@stes a@atlilmilllt. 

JfJa. Altilrati0DS te @Joisting 0lltae0r lighting systgms shall mililt tftg follewing rBEjliirilm@ats: 

i. Alt@ratieDs that m0Fsass th© il©M©etea lighting leaa in a lighting appli@atie11 list1ia in TAIU-£ 
HQ.7 A Br 149.7 :S shall m1i©t th© apf!lieahle retJ:ttirilmsms eHleiltieDS lJQ.9, 139.2, 139.4, an.a 
149.7; and 

ii. Ill alteratieDS that r©plase IQ poc00Dt er mers 0f tih@ .lttminmes in a lighting appliilatieft listed in · 
TARE£ 149.7 A 0r 149.7 :S, th1i alter0d lummaifgs shall ms©t th© !lflflliilahl© filljllir@milnts ef 
Ss©tiens 139.Q, 129.2 ana 139.4; !llla . 

iii. Ill alterati©Ds that replaile m@re thoo. SQ f!ernsnt 0fthe l~s in a Jightillg af!f!lisati0n list©d in 
TA!QIE 149.7 lz er 119.7 Y, th@ lighting in that apf!liilaMeD shall me0t the !lflf!lieal910 r@t]:Uir@Hl:€ftts 
0fSs1Jti0ns 139.9, 139.2, 139.4 Me 149.7. 

I. Entire Luminaire Alterations. Entire Juminaire alterations shall meet the following requirements: 

i. For each enclosed space. alterations that consist of either (a) removing and reinstalling a total of I 0 
percent or more ofthe existing luroinaires: or (b) replacing or adding entire luminaires: or (c) 
adding. removing. or replacing walls' or ceilings along with anv redesign of the lighting system. 
shall meet the lighting power allowance in Section 140.6. and the altered luminaires shall meet the 
annlicable requirements in Table 141.0-E: or 

ii. For alterations where existlng lum.inaires are replaced with new luminaires. and that do not include 
adding. removing. or replacing walls or ceilings along with redesign of the lighting system. the 
replacement luminaires in each office. retail. and hotel occupancy shall have at least 50 percent. 
and in all other occupancies at least 35 percent. lower rated power at full light output compared to 
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the existing luminaires being replaced. and shall meet the requirements of Sections 130. l<a)l. 2. 
and 3. 130.l(c)lA through C. 130.Hc)2. 130.lfc)3. 130.l{c)4. 130.lfc)5. 130.l(c)6A. and for 
parking garages 130.l(c)7B. - · 

EXCEPTION 1 to Section 141.0®21. Alteration ofportable luminaires. luminaires affixed to 
moveable partitions. or lighting excluded as specified in Section 140.6(a)3. · 

EXCEPTION 2 to Section 141.00))21. In an enclosed space where two or fewer luminaires are 
replaced or reinstalled. 

EXCEPTION 3 to Section 141.0fbW. Alterations that would directly cause the disturbance of 
asbestos. unless the alterations are made in conjunction with asbestos abatement. 

EXCEPTION 4 to Section 14LOfb)2L Acceptance testing requirements of Section 130.4 are not 
reauired for alterations where lighting controls are added to control 20 or fewer luminaires. 

J. Luminaire Component Modifications. Lrnnjnaire component modifications in place that include 
replacing the ballasts or drivers and the associated lamps in the 1uminaire. permanently changing the 
light source of the lumina3re. or changing the ontical system'ofthe luminaire. where 70 or more 
existing luminaires are modified either on any single floor ofa building or. where multiple tenants 
inhabit the same floor. in anv single tenant space. in any single year. shall not prevent or disable the 
operation of any multi-level. shut-off. or daylighting controls. and shall: · 

i. Meet the lighting power allowance in Section 140.6 and comply with Table 141.0-E; or 

ii. In office. retail. and hotel occupancies have at least 50 percent. and in all other occupancies have at 
least 3 5 percent. lower rated power at full light outnut as compared to the original luminaires nrior 
to being modified, and meet the requirements of Sections 130.l(a)l. 2. and 3. 130.l(c)JA through 
C. 130.1Cc)2. 130.Hc)3. 130.lfc24. 130.Hc)5. 130.iec)6A.'and for parking garages 130.1Cc)7B. 

Lamp replacements alone and ballast replacements alone shall not be considered a modification of the 
luminaire provided that the replacement lamps or ballasts are installed and powered without modifying 
the luminaire. 

EXCEPTION 1 to Section 141.0<I@J. Modification of portable luminaires. luminaires affixed to 
moveable partitions. or lighting excluded by Section 140.6(a)3. · 

EXCEPTION 2 to Section 141;0(b)2J. In an enclosed snace where two or fewer luminaires are 
modified. 

EXCEPTION 3 to Section 141.0(bl2J. Modifications that would directly cause the disturbance of 
asbestos. unless the modifications are made in conjunction with asbestos abatement 

EXCEPTION 4 to Section 141.0(b)2J. Acceptance testing requirements of Section 130.4 are not 
required for modifications where lighting controls are added to control 20 or fewer Iuminaires. 

K. Lighting Wiring Alterations. For each enclosed space. wiring alterations that add a circuit feeding 
luminaires: that replace. modify. or relocate wiring between a switch or panelboard and luminaires· or 
that renlace lighting control panels; panelboards. or branch circuit wiring: sball: 

. i. meet the lighting power allowance in Section 140.6: 

ii. meet the requirements in Sections 130.lCaH. 2. and 3. 130.Hc)JA through C. 130.Hc)3. and 
130.1Cc)4; 

iii. for each enclosed space. be wired to create a minimum of one step between 30-70 percent of 
lighting power or meet Section 130. Hb); and 

iv. for each enclosed space where wiring ·alterations include 10 or more luminaires that provide 
general lighting within the primary sidelit daylit zone or the sk:ylit daylit zone. meet the 
reauirements of130.Hd). 
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NOTE: As specified in Section 141.0M2L alterations that include adding. removing. or replacing 
walls or ceilings resulting in redesign of the lighting 'system ~hall meet the requirements of Table 
141.0-E. . 

EXCEPTION 1 to Section 141.00p2K. Alterations strictly limited to addition of lighting controls. 

EXCEPTION 2 to Section 141.00»2K. In an enclosed space where wiring alterations involve two or 
fewer luminaires. 

EXCEPTION 3 to Section 141.0fb)2K. Alterations that would directly cause the disturbance of. 
asbestos. unless the alterations are made in conjunction with asbestos abatement · 

EXCEPTION 4 to Section 141.Qfb)2K. Acceptance testing requirements of Section 130.4 are not 
required for wiring alterations where lighting controls are added to control 20 or fewer luminaires. 

L. Alterations to existing gutdoor lighting systems in a lighting anolication listed in TABLE 140.7-A or 
140.7-B shall meet the applicable requirements of Sections 130.0. 130.2fa). 130.2(!?). and 130.4. and: 

i. In. alterations that increase the connected lighting lorui the added or altered luminaires shall meet 
the applicable requirements of Section 130.2(c) and the requirements of Section 140.7 for general 

. hardscape lighting or for the specific lighting applications containing the alterations: and 

ii. In alterations that do not increase the connected lighting load, where the greater of 5 luminaires or 
.10 percent of the existing luminaires are replaced in a general hardscape or a specific lighting · 
annlication. the alterations shall meet the following requirements: 

a. In parking lots and outdoor sales lots where the bottom of the luminaire is mounted 24 feet or 
less above the ground. the replacement luminaires shall comply with Section 130.2(c)l ANO 
Section 130.2fc)3; 

b. For all other lighting applications and wbere the bottom of the luminaire is mounted greater 
than 24 feet above the ground. the replacement luminaires shall comply with Section 
130.2Cc) 1 AND EITHER comply with Section l 30.2(c)2 or be controlled by lighting control 
systems. including motion sensors. that automatically reduces lighting power by at least 40 
percent in response to the area being vacated of occupants· and 

iii. In alterations that do not increase the connected lighting load, where the greater of 5 luminaires or 
50 percent of the existing luminaires are replaced in ·general hardscape or a specific application. the 
replacement luminaires shall meet the requirements of subsection ii above and the requirements of 
Section 140.7 for general hardscape lighting or specific lighting applications containing the 
alterations. 

EXCEPTION to Section 141.0@2Liii. Alterations where the replacement Juminaires have at 
least 40 percent lower power consumntion compared to the original luminaires are not required to 
comply with the lighting power allowances of Section 140.7. 

EXCEPTION to Section 141.0(hl2L. Accentance testing requirements of Section 130.4 are not 
required for alterations where controls are added to 20 or fewer luminaires. 

~. Alterations to existing internally and externally illuminated signs that increase the connected 
lighting load, replace and rewire more than 50 percent of the ballasts, or relocate the sign to a different 
location on the same site or on a different site shall meet the requirements of Section 140.8. 

fr.--EXCEPTION to Section 141.0(b)2Mob. Replacement of parts of an existing sign, including replacing 
lamps, the sign face or balla8ts, that do not require rewiring or that are done at a time other than when 
the sign is relocated, is not an alteration subject to the requirements of Section 141.0(b )ZK!b_M. 

MN. Service water-heating systems shall meet the requirements of Section 140.5, except for the solar 
· water heating requirements. 

N.Q. A building shell for which interior walls or ceilings are installed for the first time shall meet the 
requirements of Section 140.3(c)~ 
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P. Electrical Power Distribution Systems. Alterations to electrical power distribution systems shall meet 
the applicable requirements of Section 130.5 as follows: ... 

i. Service Electrical Metering. 
New or replacement electrical service equipment shall meet the requirements of Section 
130.SCa) applicable to the electrical power distnlJUtion system altered. 

ii. Separation Of Electrical Circuits For Electrical Energy Monitoring. 
For entirely new or complete renlacement of electrical power distribution systems. the entire 
system shall meet the applicable requirements of Section 130.5Cb). 

iii. Voltage Drop. Alterations of feeders and branch circuits where the alteration includes 
addition. modification. or replacement of both feeders and branch circuits. the altered circuits 
shall meet the requirements of Section 130.5fo). · 

EXCEPTION to Section 141.0Cb)2Piii: Voltage dron pennitted by California Electrical Code 
Sections 647.4. 695.6 and 695.7. · 

iv. Circuit Controls for 120-Volt Receptacles and Controlled Receptacles. 
For entirely new or complete replacement of electrical power distribution systerris. the entire 
svstem shall meet the annlicable requirements of Section 130.5(d). 

WhsR ael:ttm-g, nilesatiBg, er F@fllaemg aewiee, awiteh8@arel:a, el:i-ttM©ft Jil8:ft@lh©aras, met©r B©lltt'el 
esntsra, flOO:elh@wel:s, eistriettti©ft B§ai.13meat. eireuits, er r@@e13meb1a, th@ alter@el eemJ!l€lnent @fthe 
eleemeal fl~Wer el:istriettiien system shall meet the reiOOremoots @fSeeM©ft 139.§. 

EXCEPTIQN 1 ts Seeti©D 1 H,Qfh)29¥: Ceftriuet€iPs fer ft€lft m0ter lll'aB:eh eirellits ahall lrn sized te 
f!!l.'event a veltage rir@p eneee€lmg 3 pereeftt at the farthest e©ftlleet©€l 1ea€l er €ltttlilt. 

EXCEPTION 2 t© S0eti©1t 1 H,Qfh)lOI!: Wl!.011 th© matallaiien Mi fer meters elll;b the seN€lueters ffir 
m@ter °hraftoo eir©llits ahall lrn size el te Jilril'lilllt a veltage rirep ilRBe©emg ti 13er©ilftt at the farthest 
e€lM©ete€l leaa er @utllN;. 

EXCEPTION s ts Set!tien 14 t.Qfll}l@!: Ael:el:iti©ll ef 129 velt reeetita©hif§l t€l an e1ootiftg ilir©Mit 
08Htammg lQ !'lf lll:Sl'il r@@@flt8:@l@8. 

EXCEPTION 4 ts S0t!tisu l 41.0fhll0£: Re13lae001e11t ef l::W v@lt filililJlt&elea in all enistiftg eirellit. 

EXCEPTION S te ~eetisn 1 U,Qfl!~OO: Adilitien ef Bl'l:il 12Q nlt r0eg13taele te mt @!B:stmg gilfsttit m 
im @iliee ~aee. 

Q. Demand R0s1:rnnsh'e Centf!sls and EguiJJment. Alt©raii@rui wher© the alt©re€l ssa©e is 18:1.'ger than 
19,QQQ S§WWB feet shall m@@t th© @gmooa res13eNBP.'B e@11tFel ril§liil'emsnts efS©etisE: 139. lCe) ooe 
139.§f©). 

3. Performance approach. 

A. The altered envelope, space-conditioning system, lighting and water heating components, and any 
newly installed equipment serving the alteration, shall meet the applicable requirements of Sections 
110.0 through 110.9, Sections 120.0 through 120.6, and Sections 120.&.2. through 130.5. 

EXCEPTION to Section 141.0(b)3A Window Films. Applied window films installed as part of an 
alteration complies with the U-factor, RSHGC and VT requirements ofTABLE 141.0-D. 

B. The standard design for an altered .component shall be the higher efficiency of existing conditions or 
the requirements stated in TABLE 141.0-D. For components not being altered, the standard design 
shall be based on the existing conditions. When the third party verification option is specified, all 
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components proposed for alteration. for which the additional credit is taken. must be verified. The 
Executive Director shall determine the qualifications i:eqwr~d by the third party inspector. 

TABLE1410D 'I'h & d dD. Fi A Alt dC t ~ - e tan ar esifV! or n ere omponen 
Altered Component Standard Design Without Third Party Standard Design With Third Party Verification 

Verification of Existing Conditions Shall of Existing Conditions Shall be Based On 
.be Based On 

Roo£1Ceiling Insulation, 
Wall Insulation, and The requirements of Section 141.0(b)l. 

Floor/Soffit Insulation 

Fenestration . 
The allowed glass area shall be the 
smaller of the a orb. below: 

a. The proposed glass area: or 
The U-factor and RSHGC requirements of 

b. The larger of TABLE 141.0-A The existing U-factor and RSHGC levels. 

1. The existing glass area that 
remains; oi: 

2.The area allowed in Section 
140.3(a)SA 

Space-Conditioning,System The requirements of Sections 141.0(b )2C, 141. O(b )2Di or Section 141.0(b )2Dii, and Section 
Equipment and Ducts 141.0(b)2E. 

Window Film The U-factor of0.40 and SHGC value of The existing fenestration in the alteration shall be 
0.35. based on TABLE 110.6-AandTable 110.6-B. 

Service Water Heating Systems The requirements of Section 140.5 without solar water heatiog requirements. 

Roofing Products The requirements of Section 141.0(b)2B. 

Lighting System The requirements of Sections 141.0(b )2F, through 141.0(b )2K 

All Other Measures The proposed efficiency levels. 

C. The proposed design shall be based on the actual values of the altered components. 

NOTES TO SECTION l41.0(b)3: 

1. If an existing component must be replaced with a new component, that component is considered an 
altered component for the purpose of determining the energy budget and must meet the 
requirements of Section 141.0(b)3. 

2. The standard design shall assume the same geometry and orientation as the proposed design. 

3. The "existing efficiency level' modeling rules, including situations w]).ere nameplate data is not 
availabie, are described in the Nonresidential ACM Reference Manual. 

EXCEPTION 1 to Section 141.0(b ): When heating, cooling or service water heating for an alteration are 
provided by expanding existing systems, the existing systems and equipment need not comply with Sections 
110.0 through 120.9 and Section 140.4 or 140.5. 

EXCEPTION 2 to Section 141.0(b ): When existing heating, cooling or service water heating systems or 
components are moved within a building, the existing systems or components need not comply with Sections 
110.0 through 120.9 and Section 140.4 or 140.5. 

EXCEPTION 3toSection141.0(b): Where an existing system with electric reheat is expanded when adding 
variable air volume (VA V) boxes to serve an alteration, total electric reheat capacity may be expanded not to 
exceed 20 percent of the existing installed electric capacity in any one permit and the system need not comply 
with Section 140.4(g). Additional electric reheat capacity in excess of20 percent may be added subject to the 
requirements of the Section 140.4(g). 

Relocation or moving of a relocatable public school buildip.g is not considered an alteration for the purposes of 
complying with Title 24, Part 6. If an alteration is made to envelope, space-conditioning system, lighting or 
water heating components of a relocatable public school building, the alteration is subject to Section 141.0(b ). 
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(c) Repairs. Repairs shall not increase the preexisting energy consumption of the repaired component, system, or 
equipment. 

( d) Alternate Method of Compliance. Any addition, alteration, or repair niay comply with the requirements of Title 
24, Part 6 by meeting the applicable requirements for the entire building. 
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TABLE 141.0-E Control Reauirements for T • 

. n Entire Luminaire Alterations 

Resultin2 li2htin2 l!ower, coml!ared to the li2htin2 l!OWer 
allowance Sl!ecified in Section 140.6(c)21 Area Cs~g; 

Haoda~e~ ~ontrol reguirements that shall be met whell Ulll' Meth.o.d 
BF H!BFe af e!Eistieg lumiHaires are aUeretf 

Lighting l!OWer is< 85°~ o{ Lighting l!Ower is > 85% to 
allowance 100% of allowance 

Section 130.l(a)I ~ ll!ld 3 Area Controls Yes Yes 

For each ~cJQsed §Rl!Qllo 

Section 130.102) Multi-Level Lighting Controls - only for alterations minimum one ste11 b!ID>tee!J 
to general lighting of enclosed s11aces 100 sm@'.e feet or larger with a 30-70 11ercent oflig!jting ROW!l[ Yes 

connected lighting load that exceeds 0.5 watts 11er Sm@'.e foot rewdless of!i.uninairettll!l. o:r 
meet Section 130.l!l!) 

Section 130.l(c) Shut-Off Controls Yes Yes 

Section 130.l(d) Automatic Daylight Controls Not Reguired Yes 

Section 130. l(e} Demand Res11onsive Controls- only for alterations 
> l 0 000 ft2 in a single building, where the alteration WSQ changes the Not Required Yes 

area oftb!l SQl!Q!:l or MWl~S lllll QC~illl~ mie of the s11ace, or 
increases the ligbfuig power 

IT'.tnTr.- 'f.11 11 r,i n ,. T , . ·---.. , ...... .-.. -···-· J-· .. - -
Quantity ef e!Eisting Applieable Mandatory Multi li!'lel !Jghting Gantfel 
aft'eeted lumiuail'es Resulting l.igh:ting Pewel' fel' Cenfl'el Pl'm'isiens fel' Eaeh: Reljuil'emeets fa!' Eaeh: Altered 

pel' Enelesed Spaee ~ Eaeh: Enelesed Spaee Eeelesed Spaee l.umieaiFe 

Altemtiees that de net eh:ange the ftl'ea eHh:e eeelesed spaee 01' the spaee.type 

Sum tetal < 10% ef Blasting Jightieg pewer is Exffiting previsieBS are Emting eoatrel5 are permitted 
eiastieg rumffiaifes ~ ~ 

~ 8S% efallewed !ightieg pewer § 130.l(a), (e) Twe level lighting eontrel ;i 
13er Se6tiea 140.6 Area Category 

er §130.l(b) 
Sum teta! ;::. 10% of Meth:ed 
efilsting luminaifes > 8S% of allowed lightieg power §130.l(a), (s), (d) 3 

13er Seatien 140.6 Area CategefY ~ 
Meth:ed 

AUeFatioas th:et eh:aege the ftl'ea ef the eneleseEI sp11ee BF the spaee ~·pe 01' ieeFease the lighting peweF in the enelesed spaee 

§130.0(d) 3 

l<RynHmher Ceffiillywith: Seatien 149.6 ~ §13().lCaJ, (e), CW.te) 
l:. ,'\:Efeetea lemiaaffes ffielude any Juminaire that is ehaaged; r613!aeed, remff'.'ed, re!eeated; er, eeeneeted te, altered er revised wiring, 
eiooe13t as permitted lly EXGEFI=!GNS ! and 2. te Seetioa l4 l:.9(1l)2Iii: 
2.. Twe level ligftting sontre! sha!!.!~ave at least eae soatrel steJ:l hetweea 39 pereeat aaa 19 persea.t afdesiga lightiag J:lewer ill a maaaer 
pFavidiag reasanah!y ooiferm illuminatioBS 
3. ±;laj·light eoatrols ill: aeeordanse with Seatien 139.9(11) are reEfHired anly fer lumiaaffes that are altered. 

TABLE 14UJ FRequirements fer L'tH'ninetre l'Jedifietltiens in Pkiee 
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Fer sempliaaee with this Tull le, alff!e!iBg spaee is defined as llRY ef the foYevtffig: 
t /, eemplete single steFY alffle!iBg 
;!, ,~, 60mp}ete fteer ef a ~ear alff!diag 
3. ±he eatire spaee iH a alff!diftg ef a single tea!!Rt 1mder a single lease 
4. ,!i,ll e:fthe 6emH!B!l:; net leasaele spaae iH single auile!iBg 

R:esulting :bighting :PeweF peF 
Q11aDtity ei'Bffeeted Eaeh Eeelesed Spaee :WheFe Applil!able maedateey .~.pplieable multi le\·el lighting 

l11mieaiFes pel' Bllildieg > 10% efEEstieg l,11mieail'eS eeetrel pre\>isiees feF eeetFel FefJ:lliFemeats feF eaeh 
Spaee pel' a11a11m &Fe l,umiaaife l\leilifieatiees in eaeh enelesed spaee"' meilified luminaire ~ 

l!laee 

Slim total < 4G Lumiaaire Existing lightiag pewer is EKistiag pi'6¥isiens are EJBsting sentfels are permitted 
Meemeatiens m Plese ~ peffllitted 

< 85% ef allowed lighting pewer Tv.'O 16\'el lightiftg 
§13G.l(a), (6) 

per Seetiea 14G.6 ,<\reaGategefj· -GOOirel-~ 

Sum tetal > 4G Laminaire Methed Gr §l3G.1Eb) 
Meemsatieru; m Plaee §l3G.GEElf1 

> 8§% ef allewed lightffig pewer 
per Seetiea 14G.6 Area CategeFY § l3 G .1 (a), Ee), Eil)4 §l3G.1Eb) 

Methei! 

1. Gel!tfel reEfl!iremeats ealy apply te eaeleseel spaees fer whieh there El!'e Lumiaaire Meemeatieas m Plaee. 
;!. :Multi le\•el eeHtfels are required ealy fer laminaires fer whieh there El!'e Lumieaire Mei!i&atieas in Plaee. 
3. Tv.'O !e¥el lighting eentfel shall ha?;e at least eae eeatrel step eetw<!ea 3() pereeat ll!ld 7G peraeat efdesiga lighting iiewer in aillllilll8F 
pre>Aeling reasB!laBly 'llBifofffi Ulumiaatioos. 
4. ±:laylight eel!tfels in aeeeffi11Ree ¥i':ith Seetiea 13G.GEEl) are refJ:Uiree! eafj· fer lllffiieaires that El!'e meemed iH iilae~. 

SECTION 141.1- REQUIREMENTS FOR· COVERED PROCESSES IN 
. ADDITIONS, ALTERATIONS.TO EXISTING BUILDINGS rnt..:r WILL 
BE-NONRESIDENTIAL, IDGH-RISE RESIDENTIAL, AND 
HOTEL/MOTEL OCCUPANCIESBUILDINGS 
Covered processes in additions or alterations tci existing buildings that will be nonresidential, high-rise residential, · 
and hotel/motel occupancies shall comply with the applicable subsections of section 120.6 and 140.9. 

(a) Refrigerated Warehauses. A remgerated '.varehoase eemplies with this seetkm if it eemplies with the 
applieable reqU:iremeRts of geetieas 120.6(a). 

(!J) Cemmereial Refrigeration. Cam.mereial refrigeratioB: systems eem.ply with this seetien if they eemply with the 
ap11lieable requirements ofSeetieas 120.6(b). 

(e) Enelased Parking Garages. An eneJ:osed parking garage eemplies >.vith this seetien if it eemplies with the 
applieable requirements ofSeetioas 120.6(6). 

(d) Preeess Boilers.}.,. proeess boiler eomplies witlfthls seetioo ifit eomplies with the applicable requirements of 
geetieB:S 120.6(d). 

(e) Compressed Air Systems. Compressed air systems comply with this section if they eemply with the applicable 
requirements ofSeetioBS 120.6(e). 

-

NOTE: For alterations that change the occupancy classification of the building. the requirements of Section 141.1 
apply to the occupancy that will exist after the alterations. 
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SUBCHAPTER 7 
LOW-RISE RESIDENTIAL BUILDINGS - MANDATORY 

FEATURES AND DEVICES 

SECTION 150.0 - MANDATORY FEATURES AND DEVICES 
Any Be"Nly eonstrueted low riseLow-rise residential bllilclmg buildings shall ~shall comply with the applicable 

requirements ofthls SeetiOB:Sections 150(a) through 150.0(r). 

NOTE: The requirements of Sections 150.0(a) through 15 O.O(r) apply to newly constructed buildings. Sections 
150.2(a) and 150.2(b) specify which requirements of Sections 150.0(a) through 150.0(r) also apply to additions 
or alterations; 

(a) Ceiling and Rafter Roof Insulation. The opaque portions of ceilings and roofs separating conditioned spaces 
from linconditioned spaces or ambient air shall meet the requirements of'. Item§. 1 ~throu~ below: 

1. Ceilings and rafter reefs s.$.hall be insulated to achieve a weighted average CT-factor not exceeding CT­
~.043 or shall be insulated between wood-framing members with insulation resulting in an ins~lled 
thermal resistance ofR~22 or greater for the insulation alone. For-tm:vented atties. the mandatory 
insulation shall be installed at the ceiling level; for unvented attics, the mandatozy insulation mayshall be 
placed at either ceiling or roof level; and. f,.ttie aeeess deers shall ha•1e permanently attaehed insulation 
using aahesi?t'e er meehahleal fasteners. The attis aeeess shall be gasketed te pre'lent air leakage. 

EXCEPTION to Section 150.0(a)l: hlswatien ett:eilings and rafter roofs in an alteration shall be insulated 
to achieve a weighted average CT-factor not exceeding 0.054 or shall be insulated between wood-framing 
members with insulation resulting in an installed thermal resistance of R-19 or greater. 

2. Attic access doors shall have permanently attached insulation using adhesive or mechanical fasteners. The 
attic access shall be gasketed to prevent air leakage: and.The weighted average.U factor shall oot 6*eeed 
0.031 that w:ould reswt from iastaJJ.ing R 30 in:sWati:Bfl between wood framjng members. 

3. Insulation shall be installed in direct contact with a continuous roof or ceiling which is sealed to limit 
infiltration and ex:filtration as specified in Section ll0.7. including but not limited to placing insulation 
either above or below the roof deck or on top of a chywall ceiling~, 

4. Iftsalatie11 shall h1i mstall1ia hlllew ~€l reehg m1imlmm1i er lay1ir l!S€la ta s1ial ~€l reefifam watoc 
p1i11watie11 tml1iss th1i msttlatieD lJ.ag a mauimmR wat©r ahsemtieD ef Q.3 p!lf€l€lftt hy ve1™ v:h1i11 t1ist1ia 
a1i1ieramg te ASTM Stana~ C272. 

(b) Loose-fill Insulation. When loose-fill insulation is installed, the minim.um installed weight per square foot shall 
conform with the insulation manufacturer's installed design weight per square foot at the manufacturer's labeled 
R-val~e. 

( c) Wall Insulation. hlswatiea installed in. oQpaque portions of above grade :framed walls separating conditioned 
spa~es from unconditioned spaces or ambient air shall meet the requirements of Items 1, 2.,J antler~ below: 

1. 'iValls ef2x4 inch framing-shall-shall have an overall assembly CT-factor not exceeding CT-0.102. equivalent 
tCWM! an installed R-value of 13 in a wood framed assembly. 

be :insulated between :framiag members with in.sulatien having an. in.stalled thermal resistaH:ee efaet less thaa R 
-1-3-_ in. '.ac4 in.eh framing, or the U faeter shall oot ~eeeed U 0.102 that reswts from in:stalliD:g R 13 in. a '.ae4 
iBeh w-ead framed assembly; and 

EXCEPTION to Section 150.0(c)l: Existing walls already insulated to an. iastalled a CT-factor not exceeding 
U-0.110 or already insulated between framing members with insulation having an installed thermal 
resistance of R-11 or greater. 
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2. WalJB ef2x6 inch or greater framing shall have an overall assembly U-factor not exceeding U-0.074 or an 
installed R-value of 19 in a wood framed assembly.\Valls shall be insa:lated between framing members with 
ffisalatien·ha·Aa:g an iBsta±led thermal resistanee ofaet less than R 19 in framing of2*6 meh or greater, or 
the u faster shall Bet eJi:eeed the u 0.()74 thatresults from ffistallffig R 19 ma 2~t:0 ineh or greater 'i'i'OOd 
framed assembly,_~ · 

3. Ooaque non-framed assemblies sha11 have an overall assembly U-factornot exceeding U-0.102. eauivalent 
to an installed R-value of 13 in.a wood framed assembly. 

~. Bay or Bow Window roofs and floors shall be insulated to meet the wall insulation requirements ofTABLE 
150.l-A. 

(d) Raised-floor Insulation. Raised floors separating conditioned space from unconditioned space or ambient aii­
shall meet the requirements 0¥ 1 or 2 belo'tv: 

1. Floors shall have an overall assembly U-factornot exceeding U-0.037 or an installed R-value of 19 or greater in 
a wood framed assembly. 

be iasulated betweea weed framing members with insulation having an installed therm.al resistanee efR 19 er 
greater. 

2. The weighted av:erage U faeter of floor assemblies shall oot eJtceed Q.()37 that would result from ffistallffig 
R 19 ins:alatien betv;een wood framing members and accounting for the e:ffeets of framing members. 

EXCEPTION to Section 150.0(d): A building with a controlled ventilation or unveJ.ited crawlspace may 
omit raised floor insulation if all of the following are met: 

A. The foundation walls are insulated to meet the wall insulation minimums as shown in TABLE 150.1-A; 
and 

B. A Class I or Class IT vapor retarder is placed over the entire floor of the crawlspace; and 

C. Vents between the crawlspace and outside air are fitted with automatically operated louvers that are 
temperature actuated; and 

D. The requirements in Reference Residential Appendix RA4.5.l. 

( e) Installation of Fireplaces, Decorative Gas Appliances and Gas Logs 

1. If a masonry or factory-built fireplace is installed, it shall have the following: 

A. Closeable metal or glass doors covering the entire opening of the firebox; and 

B. A combustion air intake to draw air from the outside of the building, which is at least 6 square inches in 
area and is equipped with a readily accessible, operable, and tight-fitting damper or combustion-air 
control device; and · 

EXCEPTION to Section lSO.O(e)lB: An outside combustion-air intake is not required ifthe fireplace 
will be installed over concrete slab flooring and the fireplace will not be located on an exterior wall. 

C. A flue damper with a readily accessible control. 

EXCEPTION to Section 150.0(e)lC: When a gas log, log lighter, or decorative gas appliance is 
installed in a fireplace, the flue damper shall be blocked open if required by the CMC or the 
manufacturer's installation instructions. · 

2. Continuous burning pilot lights and the use of indoor air for cooling a fireboxjacket, when that indoor air is· 
vented to the outside of the building, are prohibited. · 

(f) Slab Edge Insulation. Material used for slab edge insulation shall meet the following minimum specifications: 

1. Water absorption rate for the insulati~n material alone without facings no greater than 0 .3 percent when 
. tested in accordance with Test Method A- 24-Hour-Immersion of AS1M C272. 

2. Water vapor permeance no greater than 2.0 perm/inch when tested in accordance with ASTM E96. 

3. Concrete slab perimeter insulation shall be protected from physical damage and ultraviolet light 
deterioration. 
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4. Insulation for a heated slab floor shall meet the requirements of Section 110.8(g). 

RESERVED 

(g) Vapor Retarder 

1. In Climate Zones 1-16. the earth floor of unvented crawl space shall be covered with a Class I or Class II 
vapor retarder. This requirement sha11 also annly to controlled ventilation crawl space for buildings 
complying with the Exception to Section 150.0(d). 

2. -In Climate Zones 14 anc,l 16!, a Class I or Class II vapor retarder shall be installed on the conditioned space 
side of all insulation in all exterior walls, vented attics and unvented attics with air-permeable insulation,."W 
@ti 

2A. In Clim.ate ZeE::es 1 Hi with W1:'1'Elntea erawl SJ3aees th0 earth Eleer efthe enwl Sjlaee shall ll0 severed 
with a Cloos I IM' Class II vaper ntaroor; er · 

3i.. In a lntilemg lm\ing a fl€lRtfell@a ·v0ntilati0a 0Favll Sjlaee, a Class I BF Class II vaper ntarasr shall lie 
plaeea ev0r the eru:th E10er eftke flrawl spa!le te Fe01ui0 meiBw0 eRtry &00 pretest irumlatiea i'0m 
e0RdeBSatie}% oo speeifie€l iR tke ®'rneptien te Seetien 1 §Q.Q(a). 

(h) Space-_Conditjoning Equipment 

L· Building Cooling and Heating Loads. Building heating and cooling loads shall be determined using a 
method based on any one of the following: 

A: The ASHRAE Handbook, Equipment Volume, Applications· Volume, and Fundamentals Volume; or 

B. The SMACNA Residential Comfort System Installation Standards Manual; or 

C. The ACCA Manual J. 

The cooling andheating loads are two of the criteria that shall be used for equipment sizing andselection. 

NOTE: Heating systems are required to have a minimum heating capacity adequate to meet the minimum 
requirements of the CBC. The furnace output capacity and other specifications are published in the 
Commission's directory of certified equipment or other directories approved by the Commission. 

2. Design conditions. For the purpose of sizing the space-conditioning (HV AC) system, the indoor design 
temperatures shall be 68°F for heating and 75°F for cooling. Outdoor design conditions shall be selected 
from Reference Joint Appendix JA2, which is based on data from the ASHRAE Climatic Data for Region 
X. The outdoor design temperatures for heating ·shall be no lower than the Heating Winter Median of 
Extremes values. The outdoor design temperatures for cooling shall be no greater than the 1.0 percent 
Cooling Dry Bulb and Mean Coincide~t Wet Bulb values. · 

3. Outdoor Condensing Units. 

A. Clearances. Installed air conditioner and heat pump outdoor condensing units shall have a 
clearance of at least five ( 5) feet ( 1.5 meters) from the outlet of any dryer vent. 

B. Liquid Line Drier. Installed air conditioner and heat pump systems shall be equipped with liquid 
line filter driers ifrequireQ, as specified by manufacturer's instructions. 

4. Central Forced-Air Heating Furnaces. 

A. Temperature Rise. Central forced-air heating furnace installations shall be configured to operate in 
conformance with the furnace manufacturer's maximum inlet-to-outlet temperature .rise specifications.· . 

(i) Thermostats. All unitarv heating or cooling systems. including heat pumps. not controlled by a central energy 
management control system <EMCS) shall have a setback thermostat. as specified in IIeati11g systems shall lie 
e€J:lHf!f! e€l witk tkeFmestats th.at meiit thne€J:ttirtlments ef Sec;tion 110.2( c ). 

G) Water System Piping and Insulation for.Piping, Tanks, and Cooling System Lines. 

1. Storage tank insulation. · 

f~. Storage gas water heaters with ilil: energy faetor equal to or less than the fuderal mmimum standards shall be 
e*1er.Bally wrapped with insulation having an installed thermal resistanee of R 12 or greater. 
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AB. _Unf"rred hot water tanks, such as storage tanks and backup storage tanks for solar water-heating systems, 
shall be externally wrapped with insulation having an installed thermal resistance ofR-12 or greater or have 
internal insulation of at least R-16 and a label on the exterior of the tank showing the insulation R-value. 

2. Water piping and cooling system lineinsulation thickness and conductivity. Piping shall be insulated to 
the thicknesses as follows: 

A. All domestic hot water system piping conditions listed below, whether buried or unburied, mtist be 
insulated and the insulation thickness shall be selected based on the conductivity range in TABLE 
120.3-A and the insulation level shall be selected from the fluid temperature range based on the 
thickness requirements in TABLE 120.3-A: · 

i. The :first 5 feet (1.5 meters) of hot and cold water pipes from the storage tank. 

ii. All piping with a nominal diameter of3/4 inch (19 millimeter) or larger. 

ill. All piping associated with a domestic hot water recirculation system regardless of the pipe 
diameter. · 

iv. Piping from the heating source to storage ta:W<: or between tanks. 

v. Piping buried below grade.-: 

vi. All hot water pipes from the heating source to the kitchen ·fixtures. 

B. In addition to insulation requirements, all domestic hot water pipes that are buried below grade must be 
installed in a water proof and non-crushable casing or sleeve that aRaws fer mstaUaaeE; 1emeval, ana 
nf!laeemeftt ©fthe e»el©sea p~e ima imwaaell:. 

C. Pipe for cooling system lines shall be insulated as specified in Subsection A. ~Distribution piping 
for steam and hydronic lieating systems,, el' het v;ater systems ·with f!Fessme alrnve 1§ psig (192 li'Pa~ 
shall meet the requirements in TABLE 120.3-A. 

EXCEPTION 1 to Section 150.00)2: Factory-installed piping within space-conditioning equipment 
certified under Section 110.1or110.2. 

EXCEPTION 2 to Section 150.00)2: Piping that serves process loads, gas piping, cold domestic water 
piping, condensate drains, roof drains, vents, or waste piping. 

EXCEPTION 3 to Section 150.0(j)2: Piping that penetrates framing members shall not be required to have 
pipe insulation for the distance of the framing penetration. Metal piping that penetrates metal framing shall 
use grommets, plugs, wrapping or other insulating material to assure that no contact is made with the metal 
framing. Insulation shall butt securely against all framing members. 

EXCEPTION 4 to Section 150.00)2: Piping in.stalled in interior or exterior walls shall not be required to 
have pipe insulation if all of the requirements are met for compliance with Quality Insulation Installation 
(QII) as specified in the Reference Residential Appendix RA3.5. 

EXCEPTION 5 to Section 150.00)2: Piping in.stalled in attics with a minimum of 4 inches (10 cm) of attic 
insulation on top of the piping shall not be required to have pipe insulation. 

NOTE: Where the Executive Director approves a water heater calculation method for particular water 
heating recirculation systems, piping insulation requirements are those specified in the approved calculation 
method. 

3. . Insulation f'.rotection. Insulation outside conditioned space shall be protected from damage, including that 
due to sunlight, moisture, equipment maintenance, and wind. Protection includes but is not limited to the 
following: 

A. Insulation exposed to weather shall eitheF he ntea ftlr eHtaeer me erM installed with a cover suitable 
for outdoor servic~, including but not limited to p10teete€l lly aluminum, sheet metal, painted 
canvas, or plastic cover. Celhtlar fuam illswati©Jl: shall he }3F©!eete<l as ahevti er '[!lamtea. ·with a 00ating 
that=isThe cover shall be water retardant and provides shielding from solar radiation that can cause 
degradation of the material. 
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B. Insulati,on covering chilled water piping and refrigerant suction piping located outside the conditioned 
space shall have a Class I or Class II vapor retarder.mg fas~g, er the mmati©n shall 'be msm!lsa at the 
thielmsss that €J:ttalmes M a Class I er Class II vaper Fetaraer. 

(k) Residential Lighting. 

1. Luminaire Requirements 

A.· Luminaire Efficacy: Installed All installed luminaires shall be elassified as high-efficmcy er-lew­
effieaey for eompliaaee with Seetion 150.0(k) in accordance with TABLE 150.0-A or TABLE 150.,0 B, 
as applieable. 

B. Hybrid Luminaires: When a high effieacy a:ed low effieaey lightiag system are eombined tog~ m 
a single luminake, the high effieacy aB:d low effieaey lightiag systems shall separately eomply with the 
applieable provisiOB:S of Seetioa 159.0(k)Blank Electrical Boxes .• The number of electrical boxes that 
are more than 5 feet above the :finished floor and do not contain a luminaire or other device shall be no 
greater than the number of bedrooms. These electrical boxes must be served by a dimmer, er--vacancy 
sensor control, or fan speed control. 

C. LumiBaire Wattage aad Classifieatiaa. The Wattage aad Classifieation ofpermaaeatly iastalled 
· lumir:laires iB: resideatial kiteheas shall be determined iB: aceordaB:ee with Section 139.0(e). I:n. 
· residential kiteheB:s, the wattage of eloetrieal boxes finished 'tvith a blank eover or where no electrical 

equipment has beeB: iD:stalled, aad vlhere the eleetrieal bm£ can be ased for a lumiB:aire or a surfaee 
· mounted eeiliB:g fan; shall be ealeulated as 189 watts oflow ef'fuiacy lightiB:g per eleetrieal 

· · ~Recessed Down light Luminaires in Ceilings. Luminaires recessed into ceilings shall nieet all of 
the following requirements: · 

i. Be listed. as defined in Section 100.1. for zero clearance insulation contact (IC) by Underwriters 
Laboratories ,or other nationally recognized testing/rating laboratory: and 

ii. Have a label that certifies the luniinaire is airtight with air leakage less than 2.0 CFM at 75 Pascals 
when tested in accordance with ASTM E283. An exhaust fan housing shall not be required to be 
certified airtight; and 

iii. Be sealed with a gasket or caulk between the luminaire housing and ceiling, anci shall have all air 
leak paths between conditioned and unconditioned spaces sealed with a gasket or caulk: and 

iv. For luminaires with hardwired ballasts or drivers, allow ballast or driver maintenance and 
replacement to be readily accessible to building occupants from below the ceiling without 
requiring the cutting of holes in the ceiling: and 

v. Shall not contain screw based ~sockets; and 

vi. Shall contain light sources that comply with References Joint Appendix JA8~ including the 
elevated temperature requirements. and that are marked "JA8-2016-E" as snecified in Reference 
JointAwendix JA8efJA8;Hl4.8 ima shall aet eenmm light semees that we laeefad "net fer rum in 
eoolesea mltlil'il8" er "net fer W!e in 1'il€l€l8S€la mltlil'ss." 

D. Electronic Ballasts. Ballasts for fluorescent lamps rated 13 watts or greater shall be electronic and · 
shall have an output frequency no less than 20 kHz. 

E. Night Lights. Permanently installed night lights and night lights integral to installed luminaires or 
exhaust fans shall be rated to consume no more than five watts of power per luminaire or exhaust fan as 
determined in accordance with Section 130.0(c). Night lights shall not be required to be controlled by 
vacancy sensors. 

F. Lighting Integral to Exhaust Fans. Lighting integriil to exhaust fans shall meet the applicable 
requirements of Section 150.0(k). 

EXCEPTION to Section 150.0(k)lF: Lighting installed by the manufacturer in kitchen exhaust hoods. 

G. Screw based luminaires. Screw based luminaires shall meet all of the following requirements: 

i. The luminaires shall not be recessed downlight luminaires in ceilings: and 

ii. The luminaires shall contain lamps that comply with Reference Joint Appendix JA8: and 
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iii. The installed lamps shall be lal3efod marked with "JAS-2016" or "JA8-2016-E" as e©m~liant 
withspecified in Reference Joint Appendix JA8. · 

EXCEPTION to Section 150 • .0Mk)lG: Luminaires with hard-wired ballasts for high inten8ity 
discharge lamps. 

H. Enclosed Luminaires. Ught sources that are not marked "JAS-2016-E" shall not be installed in 
enclosed luminaires. 

2. Interior Lighting Switching Devices and Controls. 

A. High effieaey lemmaires shall be switehed sef)arately frem lev,r e:ffieaey ll:H'B:ina.1resA11 leading 
edgeforward phase cut dimmers used with LED light sources shall comply with NEMA SSL 7 A. 

B. Exhaust fans shall be switched separately from lighting systems. 

EXCEPTION to Section 150.0(k)2B: Lighting integral to an exhaust fan may be on the same switch 
as the fan provided the lighting can be switched OFF in accordance with the applicable provisions in 
Section 150.0(k)2 while allowing the fan to continue to operate for an extended period of time. 

C. Luminaires shall be switched with readily accessible controls that permit the luminaires to be manually 
switched ON and OFF. 

· D. Lighting controls and equipment shall be installed in accordance with the manufacturer's instructions. 

E. No controls shall bypass a dimmer or vacancy sensor :function where that dimmer or vacancy sensor 
has been installed to comply with Section 150.0(k). 

F. Lighting controls shall comply with the applicable requirements of Section 110 .9. 

G. An Energy Management Control System (EMCS) may be used to comply with dimmer requirements in 
Section 150.0(k) if at a minimum it provides the :functionality of a dimmer in accordance with Section 
110.9, meets the installation certificate requirements in Section 130.4, the EMCS requirements in 
Section 130.5!!), and complies with all other applicable requirements in Section l50.0(k)2. 

H. An Energy Management Control System (EMCS) may be used to comply With vacancy sensor 
requirements in Section 150.0(k) if at a minimum it provides the functionality.ofa vacancy sensor in 
accordance with Section 110.9, meets the installation certificate requirements in Section 130.4, the 
EMCS requirements in Section 130.5!!), and complies with all other applicable requirements in Section 
150.0(k)2. 

I. A multiscene programmaole controller may be used to comply with dimmer requirements in Section 
150.0(k) if at a minimum it provides the functionality of a dimmer in accordance with Section 110.9, 
and complies with all other applicable requirements in Section 150.0(k)2_. 

J. In Bbathrooms. Ggarages. I.laundry ~ooms. and Gutility R.rooms, at least one luminaire in each of 
these spaces shall be controlled by a vacancy sensor. 

K. Dimmers or vacancy sensors shall control all luminaires required to have light sources compliant with 
Reference Joint Appenclix JA8. · 

EXCEPTION 1 to Section 150.0®2K: Luminaires in closets less than 70 square feet. 

EXCEPTION 2 to Section 150.0(k)2K: Luminaires in hallways. 

L. Undercabinet lighting shall be switched separately from other lighting systems. 

3. LightiBg in Kitehens. 

/',.. /' ... mimmWR ef SQ f)ereent of the tetal rated wattage eff)ermaneatly installed lightffig m ldteheas shall be 
high e:ffieaey. 

B. Fer the f)utpese efeempliaaee vii.th 8eetion 15Q.Q(k), kitehen lightiag iaelades all f)ermanently installed 
lightis:g ia the kitehen exeOJJt fer lightlag that is iater.aal to eabiaets fer the PW:Jl0Se ef illl:l:m:iaating enly the 
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inside of the oabinets. Lighting in areas adjaeent to the kitehen, inell:lding bat not limited to diniBg aed BOok 
areas, are oonsidered kiteheii lighting iHhey are not S6j3arately switehed from kitehen lighting. 

EXCEPTION to Seetioe lSO.O(k)J: Up to S~ watts for dwell:ing amts less than or equal to 2,500 ft2 or 100 
watts for dw~ amts larger than 2,500 fi:2 may be 6Eempt :ffom the 50 peroent high effioaey requirement 
when all lighting in the kitehen is eontroYed in aeoordaaee with the applioaale pro't'isie:es in Section · 
150.0(k)2, and is also ~ontreYedby v:aeaney sensors or Elimlners. 

4. Lighting Internal to Cabieets. Permanently installed lighting that is internal to oabinets shall l:lSe no more 
than 20 watts ofpoV1rer per linear foot of :iYtimifiated eabinet. The length of an iYl:lfB:inated oabinet shall be 
deteFmined using one of the follo•,vfil:g measurements, regardless ofthe mimber of shel-1,res or the ntHBbei: of 
doors per eabinet seotion: · 

A. Gae horizontal length of i.Thiminated eabinet; or 

B. One vertieal length, per illuminated eabinet section; or 

C. No m-0re than one vertieal length per every 4 0 horizontal iaehes of illuminated eabinet 

5. Lighting in Bathrooms. Lighting installed iB: batbrooms shall meet the following requirements: 

fL. fL minllnBB;t efone high effioaey luminaire shall be installed in eaeh bathroom; and . . . 

B. All other lighting installed m eaeh bathroom shall be high effieaey or eontrolled by vaemey sensors. 

a. Lighting in Garages, Laaedry Reams, and Utility Roams. Lighting installed in attaehed and detaehed 
garages, lamdry rooms, aed utility rooms shall be high effioaoy ll:HBiaaires and oontrelled by vaeaney 
sensors. 

7. Lighting other than in Kitehees, Bathrooms, Garages, Laaedry Reams, aed Utility Rooms. Lighting 
installed m rooms or areas other than m kitohens, bathrooms, garages, laandry rooms, and l:ltility rooms 
shall be high effioaey, or shall be eontrelled by either Elimlners or vaeaaey se:esors. 

EXCEPTION 1 to Seetion 1SO.O(k)7: Ltmxinaires m elosets less than 70 square feet. 

EXCEPTION l to Seetion 1SO.O(k)7: Lighting in detaehed storage b1:1ildings less than 1,000 square feet 
Ioeated oa a residential site. 

8. Reeessed LaminaiFes in Ceilings. Ltmxinaires reeessed mto ceilings shall meet all of the following 
requirements: 

f,.. Be ListeEl, as defined m Seetioa 100.1, for zero elearanee msulation eontaot (IC) by Underwriters 
Laboratories or other nationally reeognized testing/rating.laboratory; and 

B. HaYe a label that eertifies that the lammaire is airtight with air leakage less than 2.0 CFM at 75 Pasoals 
. when tested m aeeordaaee with ASTM E283. An eiEhal:IBt faa hol:lSing shall not be required to be eertified 
airtight; aad 

C. Be sealed with a gasket or oaulk between the luminaire hol:lSing and eeiliag, aed shall have all air leak paths 
be~en conditioned and U:aeonditioned spaees sealed with a gasket .or oaulk; and 

D. For reoessed oompaot flaeresoent ll:lIDinaires with ballasts to qualify as high effioaey for eomplianoe with 
Section 150.0(k), the ballasts shall be certified to the Commission to oomply with the applieable 
reqmrements in Section 110.9; and 

E. !Jlow ballast maiatenance and replaoement to be readily aeoessible to baililing oeoupants :ffom belo·.v the 
oeiling without requiring the oatting of holes m the oeiling. 

9:-J.._Residential Outdoor Lighting. In addition to meetingthe requirements of Section 150.0(k;)lA. 
Ll:lfB'inakes luminaires providing residential outdoor lighting shall meet the following requirements, as 
applicable: 

A. For single-family residential buildings, outdoor lighting permanently mounted to a residential building. 
or fo other buildings on the same lot,. shall be high ef:fieaey, or may be low ef:fioaey if it meet-s a:ll-ofthe 
following requirement-s in item i and the requirements in either item ii or item iii: 
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i. Controlled by a manual ON and OFF switch that does not override to ON the automatic actions of 
Items ii or iii below; and 

ii. Controlled by a-photocell and motion sensor. Controls that override to ON shall not be allowed 
unless the override not havfilg ae override or bypass s-w#eh that ilisables the metien sensor, or 
eontrolled by a metien sensor haying a temporary override switeh v;hleh temporarily bypasses the 
motion sensiag fimeti:on aed automatically reactivates the motion sensor within 6 hours,;_m: 

iii. Controlled by one of the following methods: 

a. Phetoeootrol aot having aa override er bypass switeh that disabies the 
pheteeentroIPhotocontrol and automatic time switch control. Controls that override to ON 
shall not be allowed unless the.override shall automatically return the photocontrol and 
automatic time switch control to its normal operation within 6 hours.; or 

b. Astronomical time clock,. not having ae 0 11erride or bypass S'Niteh that disables the 
astronomieal time eloek, and Controls that override to ON shall not be allowed unless the 
override shall automatically return the astronomical clock to its normal operation within 6 
hours and which is programmed to automatically tum the outdoor lighting OFF duririg 
daylight hours; or 

c. Energy management control system which meets all of the following requirements: 

At a minimum provides the functionality of an astronomical time clock in accordance with 
Section 110.9; meets the Installation Certification requirements in Section 130.4; meets the 
reqfilrements fer aa EMCS in Seetien 130.5; does not have an override or bypass switch that 
allows the luminaire to be always ON; and, is programmed to automatically tum the outdoor 
lighting OFF during daylight hours. 

B. For iow-rise multifamily residential buildings, outdoor lighting for private patios, entrances, balconies, 
and porches; and outdoor lighting for residential parking lots and residential carports with less than 
eight vehicles per site shall comply with one of the following requirements: 

i Shall comply with Section 150.0(k)9A;3A; or 

ii. Shall comply with the applicable requirements in Sections 110.9, 130.0, 130.2, 130.4, 140.7 and 
141.0. 

C. For low-rise residential buildings with four or more dwelling units, outdoor lighting not regulated by 
Section 150.0(k)9B-:3B or 150.0(k~3D shall comply with the applicable requirements in Sections 
110.9, 130.0, 130.2, 130.4, 140.7 and 141.0. 

D. Outdoor lighting for residential parking lots and residential carports with a total of eight or more 
vehicles per site shall comply with the applicabie requirements in Sections 110.9, 130.Q, 130.2, 130.4, 
14Q.7and141.0. 

~.Internally illuminated address signs. Internally illuminated address signs shall: 

. A. Comply with Section 140.8; or 

B. Shall consume no more than 5 watts of power as determined according to Section 130.0(c). 

4+~.Residential Garages for Eight or More Vehicles. Lighting for residential parking garages for eight or 
more vehicles shall comply with the applicable requirements for nonresidential garages in Sections 110.9, 
130.0, 130.1, 130.4, 140.6, and 141.0. 

P-~.Interior' Common Areas of Low-rise Multi-Family Residential Buildings. 

A. In a low-rise multifamily residential building where the total interior common area in a single building 
equals 20 percent or less of the floor area, permanently installed lighting for the interior common areas 
in that building shall be high efficacy luminaires ei;.and controlled by an occupant sensor. 

B. In a low-rise multifamily residential building where the total interior common area in a single building 
equals more than 20 percent of the floor area, permanently installed lighting in that building shatl: 

i. Comply with the applicable requirements in Sections 110.9, 130.0,. 130.l, 140.6 and 141.0; and 
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ii. Lighting installed in corridors and stairwells shall be controlled by occupant sensors that reduce 
the lighting power in each space by at least 50 percent The occupant sensors shall be capable of 
turning the light fully QnGon and Gfmoff from all designed paths of ingress and egress. · 

(1) RESERVEDSla-b Edge Insulatiea. ·Material "SSeel for slab edge insulatioa shaH meet the fellovt'mg miniml:lm 
speeifieations: 

1. Water absotptiea rate fer the insl:l:latioa materiaJ alene •.vithoat faeings no greater than 0.3 pereeat when testeel in 
accorelanee with Test Methoel A 24 Hour ImmersioB ofi\ ... STM C272. 

2. Vlater vapor permeance no greater tbaB: 2.0 perm/ineb. when testeel in aeeol'Ela:aee with l ... STM B9e. 

3. COB:Grete slab perimeter insl:l:latiOB shall be proteeteel from pbysieal ciamage aad "Bltravi-Olet light deterioration. 

4. IrnrulatioB for abeateel slab floor shall meet the reqairements ofSection 110.8(g). 

(m) Air-Distribution and Ventilation System Ducts, Plenums, and Fans. 

1. CMC Compliance. All air-distribution system ducts and plenums, including, but not limited to, mechanical 
closets and air-handler boxes, shall be installed, sealed and insulated to meet the requirements· of the CMC 
Sections 601.0, 602.0, 603.0, 604.0, 605.0 and ANSI/SMACNA-006-2006 HV AC Duct Construction 
Standards Metal and Flexible 3rd Edition, incorporated herein by reference. Portions of supply-air and 
return-air aucts and plenums of a space heating or cooling system shall either be insulated to a minin:i.um 
installed level ofR-6.0 (or any higher level required by CMC Section 605.0) or a minimum installed level 
ofR-4.2 When @11 gaelesgd entirely in ruregtl.y conditioned space as confirmed through field verification and 
diagnostic testing in accordance with the·requirements of Reference Residential Appendix RA3.l.4.3.8. 
Coruiections of metal ducts and the inner core of flexible ducts shall be mechanically fastened. Openings 
shall be sealed with mastic, tape, or other duct-closure system that meets the applicable requirements of UL 
181, UL 181A or UL 181B or aerosol sealant that meets the requirements of UL 723. If mastic or tape is 
used to seal openings greater than 1/4 inch, the combination of mastic and either mesh or tape shall be used 

Building cavities, support platforms for air handlers, and plenums ggfulge designed or constructed with 
materials other than sealed sheet metal, duct board or fleXible duct shall not be used for conveying 
conditioned air. Building cavities and support platforms may contain ducts. Ducts installed in cavities and 
support platforms shall not be compressed to cause reductions in the cross-sectional area of the ducts. 

EXCEPTION to Section 150.0(m)l: Ducts and fans integral to a wood heater or fireplace. 

2. Factory-Fabricated Duct Systems. 

· A. All factory-fabricated duct systems shall comply with UL 181 for ducts and closure systems, including 
collars, connections, and splices, and be labeled as complying with UL 181. UL 181 testing may be 
performed by UL laboratories or a laboratory approved by the Executive Director. 

B. All pressure-sensitive tapes, heat-activated tapes, and mastics used in the manufacture of rigid 
fiberglass ducts shall comply with UL 181 and UL 18 lA. 

C. All pressure-sensitive tapes and mastics used with flexible ducts shall comply with UL 181 and uL 
l81B. 

D. Joints and seruns of duct systems and their components shall not be sealed with cloth back rubber 
adhesive duct tapes unless such tape is used in combination with mastic and drawbands. 

3. Field-Fabricated Duct Systems. 

A. Factory-made rigid fiberglass and flexible ducts for field-fabricated duct systems shall comply with UL 
181. All pressure-sensitive tapes, mastics, aerosol sealants, or other closure systems used for installing 
field-fabricated duct systems shall meet the applicable requirements of.UL 181, UL 181A, and UL 
181B. 

B. Mastic sealants and mesh. 

i. Sealants shall comply with the applicable requirements of UL 181, UL 181A, and UL 181B, and 
be nontoxic and water resistant. 

ii. Sealants for interior applications shall be tested in accordance with ASTM C731 and 02202, 
incorporated herein by reference. 
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iii. Sealants for exterior applications shall be tested in accordance with ASTM C73 l, C732, and · 
D2202, incorporated herein by reference. 

iv. Sealants and meshes shall l?e rated for exterior use. 

C. Pressure-sensitive tape. Pressure-sensitive tapes shall comply with the applicable requirements of UL 
181, UL 181A, and UL 181B. . . 

D. Joints and seams of duct systems and their components shall not be sealed with cloth back rubber 
adhesive duct tapes unless such tape is used in combination with mastic and drawbands. 

E. Drawbands used with flexible duct. 

i. Drawbands shall be either stainless-steel worm-drive hose clamps qr UV-resistant nylon duct ties. · 

ii. Drawbands shall have a minimum tensile strength rating of 150 powds. 

iii. Drawbands shall be tightened as recommended by the manufacturer with an adjustable tensioning 
tool. 

F. Aerosol-sealant closures. 

i. Aerosol sealants shall meet the requirements of UL 723 and be applied according to manufacturer 
specifications. 

ii. Tapes or mastics used in combination with aerosol sealing shall meet the requirements of this 
section. 

4. Duct Insulation R-value Ratings. All duct insulation product R-values shall be based on insulation only 
(excluding air films, vapor retarder, or other duct components) and tested C-values at 75°F mean 
temperature at the installed thickness, in accordance with ASTM C5 l 8 or ASTM Cl 77, incorporated herein 
by reference, and certified pursuant to Section 110.8. 

5. Duct Insulation Thickness. The installed thiclmess of duct insulation used to determine its R-value shall be 
determined as follows: 

A. For duct board, duct liner, and factory-made rigid ducts not normally subjected to compression, the 
nominal insulation.thickness shall be used. 

B. For duct wrap, installed thickness shall be assumed to be 75 percent (25 percent compression) of 
nominal thickness. 

C. For factory-made flexible air ducts, the installed thiclmess shall be determined by dividing the 
difference between the actual outside diameter and nominal inside diameter by two. 

6: Duct Labeling. Insulated flexible duct products installed to meet this requirement shall include labels, in 
maximum intervals of 3 feet, showing the thermal performance R-value for the duct insulation itself 
(excluding air films, vapor retarder, or other duct components), based on the tests in Section 150.0(m)4 and 
the installed thickness determined by Section 150.0(m)5C. 

7. Backdraft Dampers. All fan systems, regardless of volumetric capacity, that exchange air between the 
building conditioned space and the outside of the building shall be provided with backdraft or automatic 
dampers to prevent unintended air leakage through the fan system when the fan system is not operating. 

8. Gravity Ventilation Dampers. All gravity ventilating systems that serve conditioned space shall be 
provided with either automatic or readily accessible, manually operated dampers in all openings to the 
outside except combustion inlet and outlet air openings and elevator shaft vents. 

9. Protection of Insulation. Insulation shall be protected from damage, including that due to sunlight, 
moisture, equipment maintenanc.e, and wind but not limited to the following: Insulation exposed to weather 
shall be suitable for outdoor service e.g., protected by aluminum, sheet meta~ painted canvas, or plastic 

· cover. Cellular foam insulation shall be protected as above or painted with a coating that is water retardant 
and provides shielding from solar radiatio~ that can cause degradation of the material. 

10. Porous Inner Core Flex Duct. Flexible ducts having porous inner cores shall not be used. 
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11. Duct System Sealing and Leakage Testing. When space conditioning systems 'utilize forced air duct 
systems to supply conditioned air to an occupiable space, the ducts shall be sealed, as confirmed through 
field verification and diagnostic testing, in accordance with all applicable procedures specified in Reference 
Residential Appendix RA3.1, and the leakage compliance criteria specified in Reference Residential 
Appendix TABLE RA3.l-2, and conforming to one of the following Subsections A. B, or C as applicable: 

A. For single family dwellings and townhouses with the air-handling unit installed and the ducts connected 
directly to the air handler, the total leakage of the duct system shall not exceed e-~ercent of the 
nominal system air handler airflow as determined utilizing the procedures ill Reference Residential 
Appendix Section RA3.l.4.3.l. · 

B. For single family dwellings and townhouses at the rough-in stage of cons1ruction prior to installation of 
the dwelling's interior finishing: 

i. Air-handling unit installed. 

If the air-handling unit is installed and the ducts are connected directly to the air handler, the total 
leakage of the duct system shall not exceed eJ, percent of the nominal system air handler airflow as 
determined utilizing the procedures in Reference Residential Appendix Sections RA3 .1.4.~.2, 
RA3.l.4.3.2.1 and RA3.l.4.3.3. 

ii. Air-handling unit not yet installed. 

If the air-handling unit is not yet installed, the total leakage of the duct system shall not exceed 4 
percent of the nominal system air handler airflow as determined utilizing the procedures in 
Reference Residential Appendix Sections RA3 .1.4.3 .2, RA3 .1.4.3 .2.2 and RA3 .1.4.3 .3. 

C. For multifamily dwellings with the air-handling unit installed and the ducts connected directly to the air 
handler, regardless of duct system location, 

i. The total leakage of the duct system shall not exceed 12 percent of the nominal system air handler 
airflow as determined utilizing the procedures in Reference Residential Appendix Section 
·RA3.l.4.3.l, or 

ii. The duct system leakage to outside shall not exceed 6 percent of the nominal system air handler 
airflow as· determined utilizing the procedures in Reference Residential Appendix Section 
RA3.l.4.3.4. 

12. Air Filtration. Mechanical systems that supply air to .an occupiable space through ductwork exceedihg 10 
ft (3 m) in length and through a thermal conditioning component, except evaporative coolers, shall be 
provided with air filter devices in accordance with the following: 

A. System Design and Installation. 

i. The system shall be designed to ensure that all recirculated air and all outdoor air supplied to the 
occupiable space is :filtered before passing through the system's thermal conditioning components. 

ii. The system shall be designed to accommodate the clean-filter pr~ssure drop imposed by the system 
·air filter device(s). The design airflow rate and maxim.um allowable clean-filter pressure drop at 
the design airflow rate applicable to each air filter device shall be deterniined. 

iii. All system air filter devices shall be located and installed in such a manner as to allow access and 
regular service by the system owner. 

iv. All system air filter device locations shall be labeled to disclose the applicable design airflow rate 
and the maxim.um allowable clean-filter pressure drop as determined according to subsection ii 
above. The labels shall be permanently affixed to the air filter device-readily legible, and visible to 
a person replacing the air filter media. 

B. Air Filter Media Efficiency. The system shall be provided with air filter media having a designated 
efficiency equal to or greater than MERV 6 when tested in accordance with ASHRAE Standard 52.2, or 
a particle size efficiency rating equal to or greater than 50percent in the 3.0-10 µm.range when tested in 
accordance with AHRI Standard 680. · 

C. Air Filter Media Pressure Drop: The system shall be provided with=air filter media that conforms to 
the maximum allowable clean-filter pressure drop determined according to Section l50.0(m)l2Aii, 
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when tested using ASHR.AE Standard 52.2. or as rated using AHRI Standard 680, for the applicable 
design airflow rate(s) forthe system arr filter device(s). If the alternative to 150.0(m.)13B is utilized for 
compliance, the design clean-filter pressure drop for the system arr filter media shall conform to the_ 
requirements given in TABLE 150.0~ or 1-50.0-~. 

D. Air Filter Media Product Labeling. The system shall be provided with arr filter media that has been 
labeled by the manufacturer to disclose the efficiency and pressure drop ratings that demonstrate 
conformance with Sections 150.0(m)12B and 150.0(m)l2C 

13. Duct Systeni Sizing and Air Filter Grille Sizing. Space conditioning systems that utilize forced air ducts 
to supply cooling to an occupiable space shall: 

A. Static Pressure Probe. Have a hole for the placement of a static pressure probe (HSPP), or a 
permanently.installed static pressure probe (PSPP) in the supply plenum downstream of the air 
conditioning evaporator coil. The size, location, and labeling of the HSPP or PSPP shall conform to the 
requirements specified in Reference Residential Appendix RA3 .3 .1.1 as confirmed by field verification 
and diagnostic testing; and 

EXCEPTION to 150.0(m)13A: Systems that cannot conform to the specifications for hole location in 
Reference Residential Appendix Figure RA3.3-l shall not be required to provide holes as descn'bed in 
Figure RA3.3-l. . 

~B. Single Zone Central Forced Air Systems. Demonstrate, in every control mode, airflow greater 
than or equal to 350 CFM per ton of nominal cooling capacity through the return grilles, and an air­
handling unit fan efficacy less than or equal to 0.58 W/CFM as confirmed by field verification and 
diagnostic testing in accordance with the procedures given in Reference Residential Appendix RA3 .3. 

C Zonally Controlled Central Forced Air Svstems. Zonally controlled central forced air cooling 
systems shall be capable of simultaneously delivering. in every zonal control mode. an airflow from the 
dwelling. through the air handler fan arid delivered to the dwelling. of greater than or equal to 3 50 CFM 
per ton of nominal cooling capacity. and operating at an air-handling unit fan efficacy of less than or 
equal to 0.58 W/CFM as confirmed by field verification and diagnostic testing in accordance with the 
applicable procedures specified in Reference Residential APPendix RA3.3. 

ALTERNATIVE EXCEPTION 1 to Section 150.0(m)13B: Standard ducted systems €£ystems without 
zoning dampers1 may comply by meeting the applicable requirements in TABLE 150.0-~ or 150.0-
~ as confirmed by field verification and diagnostic testing in accordance with the proci;:dures in 
Reference Residentifil Appendix Sections RA3 .1.4.4 and RA3 .1.4.5. The. design clean-filter pressure 
drop requirements of Section 150.0(m)l2C for the system air filter device(s) shall conform to the 
requirements given in TABLES 150.0~ and 150.0-~. 

EXCEPTION...2 to Section 150.0(m)l3B: Multispeed compressor systems or variable speed 
compressor systems shall verify arr flow (cfin/ton) and fan efficacy (Watt/cfm) for system operation at 
the maximum compressor speed and the maximum air handler fan speed. 

EXCEPTION 3 to Section 150.0(m)13B: The Executive Director may approve alternate airflow and 
fan efficacy requirements for small duct high velocitv systems. 

EXCEPTION to ·seetiOn 150.0(m)13C: Muitispeed or variable speed compressor systems. or single 
speed compressor systems that utilize the perfonnance compliance approach. shall demonstrate 
compliance with the airflow (cfin/ton) and fan efficacy <Wattlcfin) requirements of Section 
150.0(m) 13C by operating the system at maximum compressor capacity and system fan speed with all 
zones calling for conditioning. rather than in every zonal control mode. 

14. RESERVED 

1§. Zonally Ceowelled Ce11:tml Fereed Air Systems. Zim:ally ee11iFellea @€l11tfal fe1'€l€ld air €l€Hllillg syst©ms 
aft@ll @e eapa8k ©fsim.ultm@emly elel:ivermg, m ©vei:y z~ eentl'el m€1~, an airll©w E:em the elwellillg, 
*€1litgft the air han€ller fan imel d@liY©Fed te th© dw@ll:iftg, €1f great©r thoo €If €1€flial t€1 3 ~Q CF.M p@r t€111: 0f · 
ll:€1minftl: ee©l:ing ea).'la@ity, and €lfl€ll'atmg at an air himtlliftg wit fan ef'H:ea@y efl@ss thoo er €l€flial t0 Q.§'8 

Vl/CFM as €l€1t¥film@d @y iield verifii@atien and diagn€18ft€l t©stiftg m a©eerdime© 'Nith the appliea@le 
'.f?F€1e©dttl'eB Bf!©emed in Refca·enee R@sid011ti:al i\j:lpenoor RAJ.El. 
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.;EX:<JEPTIQN ta Seetian l5lMl€JB)li= lililtiBfHlea irnmpresser systems er variael!l Sfl!llla @empressar 
systgms, ar siftgle spe@a @ampressar systemB that uti&e th~ fl!lmrmmse @a~lioo:@s apflraa@h set mrth iR 
S!letiea 1§9.l@l) slWl alilm©astratg @empliaa@e fur amlew (efm/ten) ooEl foo @Eiieaey (\Vatt/efm:) 'By 
!IJ!!lratiilg ths s5·st!lm at mmmoom @empresser gapallity ana mmdmum systgm faa Sfl!llla and with all ze11!ls 
ea.Hing fer ll!lRMtieftiftg. 

(n) Water Heating System. 

1. Systems using gas or propane water heaters to serve individual dwelling units shall include the following 
components: 

A. A 120V electrical receptacle that is within 3 feet from the water heater and accessible to the water 
heater with no obstructions; and 

B. A Category III or IV vent, or a Type B vent with straight pipe between the outside termination and the 
space where the water heater is installed; and 

C. A condensate drain that is no more than 2 inches higher than the base of the installed water heater, and 
allows natural draining without pump assistance, and 

D. A gas ·supply line with a capacity of at least 200,000 Btu/hr. 

2. Water heating recirculation loops serving multiple dwelling units shall meet the requirements of Section 
l 10.3(c)5. 

,, 
3. Solai water-heating systems and collectors shall be certified and rated by the Solar Rating and Certification 

Corp~ration (SRCC), or by a~ ~agency that is approved by the Executive Director. 

4. Instantaneous water heaters with an input rating greater than 6.8 k.BTU/hr (2kW) shall meet the 
requirements of Section l 10.3(c)7. · 

( o) Ventilation for Indoor Air Quality. All dwelling units shall meet the requirements of ASHRAE Standard 62.2, 
Ventilation and Acceptable Indoor Air Quality in Low-Rise Residential Buildings. Window operation is not a 
permissible method of providing the Whole-Building Ventilation airflow required in Section 4 of ASHRAE 
Standard 62.2. Continuous operation of central forced air system air handlers used in central fan integrated 
ventilation systems is not a permissible method of providing the whole-building ventilation airflow required in 
Section 4 of ASHRAE Standard 62.2. Additionally, all dwelling units shall meet the following requirements: 

1. Field Verification and Diagnostic Testing. 

A. Airflow Performance. The Whole-Building Ventilation airflow required by Section 4 of ASHRAE 
Standard 62.2 shall be confumed through field verification and diagnostic testing in accordance with 
the applicable procedures specified in Reference Residential Appendix RA3.7. 

(p) Pool Systems and Equipment Installation. Any residential pool system or equipment installed shall comply 
with the applicable requirements of Section 110.4, as well as the requirements listed in this section. 

1. Pump sizing and flow rate. 

A. All pumps and pump motors installed shall be listed in the Commission's directory of certified 
equipment and shall comply with the Appliance Efficiency Regulations. 

B. All pump flow rates shall be calculated using the following system equation: 

H=CxF2 

WHERE: 

His the total system head in feet of water. 

F is the flow rate in gallons per minute (gpm). 

C is a coefficient based on the volume of the pool:· 

0.0167 for pools less than or equal to 17,000 gallons. · 

0.0082 for pools greater than 17,000 gallons. 
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C. Filtration pumps shall be sized, or if programmable, shall be programmed, so that the :filtration flow 
rate is not greater than the rate n~eded to turn over the pool water volume in 6 hours or 36 gpm, 
whichever is greater; and 

D. Pump motors used for filtration with a capacity of 1 hp or more shall be multi-speed; and 

E. Each auxiliary pool load shall be served by either separate pumps or the system shall be served by a 
multi-speed pump; and 

EXCEPTION to Section 150.0(p )1E: Pumps less than 1 hp may be single speed. 

F. Multi-speed pumps shall have controls which default to the filtration flow rate when no auxiliary pool 
loads are operating; and 

G. For multi-speed pumps, the controls shall default to the filtration flow rate setting within 24 hours and 
shall have an override capability for servicing. 

2. System piping. 

A. .A length of straight pipe that is greater than or equal to at ieast 4 pipe diameters shall be installed 
Qefore the pump; and 

B. Pool piping shall be sized so that the velocity of the water at maximum flow for auxiliary pool loads 
does not exceed 8 feet per second in the return line and 6 feet per second in the suction line; and 

C. All elbows shall be sweep elbows or of an elbow-type that has a pressure drop ofless than the pressure 
drop of straight pipe with a length of 30 pipe diameters. 

3. Filters. Filters shall be at least the size specified in NSF/ ANSI 50 for public pool intended applications. 

4. Valves. Minimum diameter of backwash valves shall be 2 inches or the diameter of the retuin pipe, 
whichever is greater. 

(q) Fenestration Products. Fenestration separating conditioned space from unconditioned space or outdoors shall 
meet the requirements of either Item 1 or 2 below: 

1. Fenestration, including skylight products, must ha ye a maximum U-factor of 0 .5 8. 

2. The weighted average U-factor of all fenestration, including skylight products, shall not exceed;;-0.58. 

EXCEPTION-1toSection150.0(q)l: Up to 10 square feet of fenestration area or 0.5 percent of the 
Conditioned Floor Area, whichever is greater, is exempt from the maximum U-factor requirement. 

EXCEPTION 2 to Section 150.0<oH: For dual-glazed greenhouse or garden windows. up to 30 square feet 
of fenestration area is exempt from the maximum U-factor requirement. 

(r) Solar Ready Buildings. Shall meet the requirements of Section 110.10 applicable to the building project. 
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TABLE 150. 0-A CLASSIFICATION OF HIGH EFFICACY AND LOWEFF!CACYUGHT SOURCES 

High Efficacy Light Sources 

Luminaires installed with only the lighting technologies in this table shall be classified as high 
efficacy 

High Effieaey Light Seurees Lew Efiieaey Light Seurees 

buminaires ~ed, desigaed aad rated bw:aiaail'es maimfaetw:ed, desigaed er rated fer ase with 
fer '!:!Se With ealy lighting teeJ:m:elegies ift this aa;' efthe lightiftg teelmelegies in this eel~1ma shall ae 
eollffi'lR shall ae elassified as high elassified as fo=w effieaey.Light sources in this column shall 
effi:Gaey:Light sources in this column other than be certified to the Commission as High Efficacy Light 
those installed in i,;eiling recessed ~eis Sources in accordance with Reference Joint A1mendix JA8 
downlight Iuminaires are classified as high · and be marked as meeting JA8. 
efficacy and are not reg,uired to com:gly with 
Reference Joint Annendix JA8 

1. Pin-based liftear er eempaet linear or 1. bme 'ieltage lamp fielders Esoekets) eapable efoperatffig 
com:gact fluorescent ~light sources ifteandeseeat lamps efany typo 
with-usillg electronic ballasts. Cempaet 

~. All bo'tv Yoltage lamp fielders eapable ef operating fluoreseeht lafilps > 13 watts shall have 4 
meaadeseent lam.ps of any typelight sources in ceiling pifts fer eemplianee with the eleetrome 
recessed downlight luminaires. Note that ceiling ballast requirements m Seetiea 150.0(k)lD. 
recessed do:wnlight luminaires shall not have screw 

2. Pulse-start metal halide-lamps. bases regardless of lam12 we as described in Section 

3. High pressure sodium.-lamps. 
150.0{k)lC. 

4. GU-24 sockets rated fer LED ::/.2. GU-24 sockets containing LED light sources. 

filmpscontaining light sources other than ~. High effl:eaey lamps mstalled m low effieaey 
LEDs . ..!!.h lnminaires, ifteludiftg serew aase eempaet ful:ereseeat 

5. GU 24 seekets rated for eempaet fluoreseeat 
and sere'/t' base LED lampsAny light source not 
otherwise listed in this table and certified to the 

Jamps;Luminaires with hardwired hie:h Commission as com:glying with Joint Awendix 8 . ..-
freguency generator and induction lamn. 

6. Inse11arable SSL luminaires that are installed 
3. Mereury 'fra,por lamps. 

outdoors. 4. Traek lighting er other flerible lightiftg system whleh 
a:.!lo1NS the aeElitieB: er reloeatiOB: o:flumiEaires without 

1. Inse11m:able SSL luminaires containing a:Iteriag the y,riring of the system. 
colored light sources that m:e installed to 
11mvide decorative lighting .. 6. bumiaaires using bED light seurees whleh ha>fe not 

aeen eertified to the Cemmi.ssioa as high. effieaey: 
6. b:amffiali:es using bBf> ligb.t sourees whieh .. 

ha>1e beea eertified to the Cemmissioa as 7. bighting systems that ha\<e msdular eompoaeats that 
high effieacy in. aeeerclanee with R~fereaee alle1.T.• eew,rersioa betweea high effieaey and 101.v 
J-Oiat Appendix J,'\&. effieaey lighting without ehaagiRg the luminaires' 

+. l:iamiBaire housings rated by the 
housing or wiring. 

maaufaetl;lrer fer use with ealy LED light &. Bleetriea:I bo*'s &ished 1;rfith a bleak sever er where oo 
engines. eleetrieal equipmeat has aeen :iRstaHeS, and where the .. eleetriea:I bex ean ae used fer a luminaire or a surfaee 

8. Iruiuetiea lamps. mounted ceiling fim. 
Nate: ,'\dapters ';r;chleh eow1ert an meaadeseeat 

lamp helder te a high. effieaey lumiaaire 
shall net ae l:lSed to elassify a luminaire as 
'.' ~-

Notes: 

a. GU-24 sockets containing iight sources such as com:gact fluorescent lam:gs and induction lam12s. 

b. California Title 20Section1605(k)3 does not allow incandescent sources to have a GU-24 base. 
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TABLE ! 50.() B MINIMIJMREQUJREME .. VTSF'OR OTHER LlGHTSOUR.CES TO QUALIFYASH!GH 
EFFICACY 

Yse :this table te eetel'mine laminail'e effieaey eely fel' lighlieg systems eat listed ie '.f:A:Bf,B 160.0 ,0~ 

l\'linimu:m LaminaiFe Effieaey ta Qualify as High Laminaire Pewer Rating Effieaey 

§ 'Natts ai; less 3 9 ffimeB:s fl er watt 

a:r;ei; § '.Va:tts ta 1 § watts 4 § hmi.eas fl61' :watt 

a:r;er l:S watts ta 4Q 'Natts 69 ffimeB:s fl61' '"latt 
a:r;er 49 watts 99 ffimeB:s fl61' 'Natt 

Nate: Determme mmiml:lm Jumimlife effie~' :asffig the system ffiitial rated kimeBS elfrAEleEl by the lnminaire 
.1 1· -- - - ~- --· 
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TABLE 150. 0-fl.G: Return Duct Sizing for Single Return Duct Systems 

Return duct length shall not exceed 30 feet and shall contain no more than 180 degrees ofbend. If the total bending 
exceeds 90 degrees, one bend shall be a metal elbow. 
Return grille devices shall be labeled in accordance with the requirements in Section 150.0(m)12A to disclose the grille's 
design airflow rate and a maximum allowable clean-filter pressure drop of 12.5 Pa (0.05 inches water) for the air filter 
media as rated in accordance with AHRI Standard 680 for the design airflow rate for the return grille. 

Minimum Total Return Filter Grille 
System Nominal Cooling Minimum Return Duct Gross Area 

Capacity (Ton)* Diameter (inch) (inch2
) 

1.5 16 500 

2.0 18 600 

2.5 20 800 

*Not applicable to svstems with nominal cooling capacity greater than 2.5 tons or less than 1.5 ton 

TABLE 150. 0-Qf): Return Duct Sizing for Multiple Return Duct Systems 
Each return duct length shall not exceed 30 feet and shall contain no more than 180 degrees of bend. lfthe total bending exceeds 90 
degrees, one bend shall be a metal elbow. 
Return grille devices shall be labeled in accordance with the requirements in Section 150.0(m)l2A to disclose the grille's design airflow 
rate and a maximum allowable clean-filter pressure drop ofl2.5 Pa (0.05 inches water) for .the air filter media as rated in accordance with 
AllRI Standard 680 for the design airflow rate fur the return grille. 

System Nominal Return Duct 1 Return Duct 2 · Minimum Total Return Filter 
Cooling Capacity Minimum Diameter ·Minimum Diameter Grille Gross Area 

(Ton)* (inch) (inch) (inch2
) 

1.5 12 10 500 

2.0 14 12 600 

2.5 14 14 800 

3.0 16 14 900 

3.5 16 16 1000 

4.0 18 18 1200 

5 .0 20 20 1500 

*Not applicable to systems with nominal cooling capacity greater than 5.0 tons or less than 1.5 tons. 
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SUBCHAPTER 8 
LOW-RISE RESIDENTIAL BUILDINGS -

PERFORMANCE AND PRESCRIPTIVE COMPLIANCE 
APPROACHES FOR NEWLY CONSTRUCTED 

RESIDENTIAL BUILDINGS 

SECTION 150.1- PERFORMANCE AND PRESCRIPTIVE COMPLIANCE 
APPROACHES FOR NEWLY CONSTRUCTEDLOW-RISE RESIDENTIAL 
BUILDINGS 
(a) Basic Requirements. "Ne>iV low riseLow-rise residential buildings shall meet all of the following: 

1. The applicable requirements of Sections 110.0 through 110.10,,, !H'e applicable to :aew residential buildings. 

2. The applicable requirements of Section 150.0 (mandatory features). 

3. Either the performance standards or the prescriptive standards set forth in this section for the Climate Zone 
In which the building wi!l-h.m.e located. Climate zones are shown in Reference Joint Appendix JA2 -
Weather /Climate Data. 

EXCEPTION to Section 150.l(a)3: If a single contiguous subdivision or tract falls in more than one 
Climate Zone, all buildings in the subdivision or tract may be designed to meet the performance or 
prescriptive standards for the Climate Zone that contains 50 percent or more of the dwelling units. 

NOTE: The Commission periodically updates, publishes, and makes available to interested persons and 
local enforcement agencies precise descriptioris of the Climate Zones, which is available in Reference Joint 
Appendix JA2 -Weather/Climate Data. 

_ 4. For other provisions applicable to new low rise residential buildings, refer to SeOtion 100.0. 

NOTE: The requirements of Sections 150.0(a) through 150.0(r) apply to newly constructed buildings. Sections 
150.2(a) and lS0.2(be) specify which requirements of Sections 150.l(a) through 150.l(c) also apply to additions 
or alterations. 

(b) Performance Standards. A building complies with the performance standard if the energy budget calculated 
for the Proposed Design Building under Subsection 2 is no greater than the energy budget calculated for the 
Standard Design Building under Subsection 1. 

1. Energy Budget for the Standard Design Building. The energy budget for a Standard Design Building is 
determined by applying the mandatory and prescriptive requirements to the Proposed Design Building. The 
energy budget is the sum of the TDV energy for space conditioning, mechanical ventilation and water 
heating. · 

2. Energy Budget for the Proposed Design Buifding. The energy budget for a Proposed Design Building is 
determined by calculating the TDV energy for the Proposed Design Building. The energy budget is the sum 
of the TDV energy for space-conditioning, mechanical ventilation and water heating. The energy budget for 
the Proposed Design Building is reduced if on-site renewable energy generation is installed, according to 
methods established by the Commission in the Residential ACM Reference Manual. 

3. Calculation of Energy Budget. The TDV energy for both the Standard Design Building and the Proposed 
Design Building shall be computed by Compliance Software certified for this use by the Commission. The 
processes for Compliance Software approval are documented in the Residential ACM Approval Manual. 

4. Compliance Demonstration Requirements for Performance Standards. 

SECTION 150.1 - PERFORMANCE AND.PRESCRIPTIVE COMPLIANCE.APPROACHES FOR LOW-RISE 
RESIDENTIAL BUILDINGS 
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A. Certificate of Compliance and Application for a Building Permit. The application for a building permit 
· shall include documentation pursuant to Sections .10-103(a)l and 10-103(a)2 which demonstrates, using 

an approved calculation method, that the building has been designed so that its IDV energy use from 
· depletable energy sources does not exceed the combined water-heating and space-conditioning energy 
budgets for the applicable Climate Zone. 

EXCEPTION to Section 150.l(b )4A: Multiple Orientation: A permit applicant may demonstrate 
compliance with the energy budget requirements ofSectipn 150.l(a) and (b) for any orientation of the 
same building model if the documentation demonstrates that the building model with its proposed 
designs and features would comply in each of the four cardinal orientations. 

B. Field verification of installed features, materials, components, manufactured devices and system 
performance shall be documented on applicable Certificates of Installation pursuant to Section 10-· 
103( a)3, and applicable Certificates of Verification pursuant to Section 10-103 ( a)5, in accordance with 
the following requirements when applicable: · 

i. SEER Rating. When performance compliance requires installation of space a conditioning system 
with a SEER rating that is greater than the minimum SEER rating required by TABLE 150.1-A, 
the installed system shall. be field verified in accordance with the procedures specified in Reference 

:·;Residential Appendix RA3.4.4.1. 

ii. -: BER Rating. When performance compliance requires installation of a space conditioning system 
· that meets or exceeds a specified EER rating, the installed system shall be field verified in 
accordance with the procedures specified in Reference Residential Appendix RA3.4.4.1. 

iii. Low Leakage Air Handler. When performance compliance requires installation of a low leakage 
air-handling unit that meets the qualifications in Reference Joint Appendix JA9, the installed air 
handling unit shall be field verified in accordance with the procedures specified in Reference 
Residential Appendix RA3. l .4.3 .9. 

(c) Prescriptive Standards/Component Package. Buildings that comply with the prescriptive standards shall be 
designed, constructed, and equipped to meet all of the requirements for the appropnate Climate Zone shown in 
TABLE 150.1-A. In TABLE 150.1-A, a NA (not allowed) means that feature is not permitted in a particular 
Climate Zone and a NR (no requirement) means that there is no prescriptive requirement for that feature in a 
particular Climate Zone. Installed components shall meet the following requirements: 

1. Insulation. 

A. Roof and Ceiling insulation shall be installed in a ventilated attic with an R-value equal to or greater 
than that shown in Table 150.1-A meeting options i through iii below. 

i. Option A: A minimum R-value of continuous insulation installed above the roofrafters in contact 
with the roof deck and an additional layer of ceiling insulation located between the attic and the 
conditioned space when meeting Section 150.l(c)9A:or 

ii. Option B: A minimum R-value of insulation installed between the roofrafters in contact with the 
roof deck and an additional. layer of ceiling insulation located between the attic and the conditioned 
space when meeting Section 150. l(c)9A: or 

iii. Option C: A minimum R-value of ceiling insulation located between the attic and the conditioned 
space when meeting Section 150.l(c)9B. 

NOTE: Low rise residential single family and multi-family buildings with the ducts and air handler located 
in the conditioned space. as specified by Section 150.1Cc)9B. need only comply with insulation 
requirements of Option C. 

R-00£lCeiliB:g insulation shall be installed with U factor equal to ·or less thaa, or a U factor equal to or less 
than, or R valae equal to or greater than sho\vn in TAB LB 150 .1 A The ma:icim:am U factors or the 
minimum R values shovm are for insulation installed between vwod framing members. 

B. =Wa~ (including heated basements and crawl spaces) insulatioa shall be installed that has a shall be 
insulated such that the opaque wall has an assembly U-factor equal to or less than shown in Table 
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150.1-A. or walls shall be insulated between wood framing with an-R-value equal to or greater than 
shown in TABLE 150.1-A.,. shall be iflstalled. The maximam U-factors shown are maximum U-factors 
for the opaque wall assembly. Alternatively, for mass walls above grade and for below grade walls with 
insulation installed on the interior. the= or mffiimum opaque wall R-values shown are .fol:-the minimum 
R-values for insulation installed between wood-frru:rllng members~ and for below grade walls with 
exterior insulation. the R-values shown are the minimum R-values for continuous insulation. 

A:. .Q,_ Above grade mass walls and below gmde walls shall have iflsalatioa installEid res:alting in a viai.l 
assembly U factor eq1:1aHe or less than showfl in TABLE 159.l A. 

Walls less than a 2*6 fram:ed wall shall meet the eqt:Hvalent U faetor ifldieated ifl Ti\.BLE 159. l :f ... 
.I' 

Walls greater than or eqaal ta a 2~c6 ftamed wall shall meet the equivaleat U faster 'ind:ieated 'in TABLE 
lmlA . 

Raised-floor§. iflsulatioa shall be iflstalled shall be insulated such that the floor assembly has with-ll!! 
assembly U-factor equal to or less than shown in Table 150.1-A, or shall be insulated.between wood 
frru:rllng with insulation having an R-value equal to or greater than shown in TABLE 150.1-A. The 
maximum U faetors or minimam R values shevm are for iflsl:l:lation 'installed betweea wood ftaming 
members. · 

EXCEPTION to Section 150.l(c)lC: Raised-floor insulation may be omitted if the foundation walls 
are insulated.to meet the wall insulation·minimums shown in TABLE 150.l-A, and a vapor retarder is· 
placed over the entire floor of the crawl space, and the vents are fitted with automatically operated 
louvers, and the requirements of Reference Residential Appendix RA4.5.1 are met. 

D. Slab floor perimeter insulation shall be installed with a U-factor equal to or less than or R-value equal 
to or greater than shown in TABLE 150.1-A. The minimum depth of concrete-slab floor perimeter 
insulation shall be 16 inches or the depth of the footing of the bUllding, whichever is less. 

EXCEPTION to Section 150.l(c)l: The insulation requirements of TABLE 150.1-A may also be met 
by ceiling, roof deck, wall, or ·floor assemblies that meet equivalent the required maximum U-factors-@ll 
mtitim:mn R: vab1es tkat eeftsieer the eFf<:ets efall el@ments 0fih0 assemhly, using a U-factor 
calculation method that considers the thermal effects of all elements of the assembly and is approved by 
the Executive Director. 

2. Radiant Barrier. A radiant barrierrequired in TABLE 150.1-A shall meet the requirements specified in 
Section 110.80), and shall meet the installation criteria specified in the Reference Residential Appendix 
RA4. 

3. Fenestration. 

A. Installed fenestration products shall have an area weighted average U-fiictor and SHGC no greater than 
the applicable value in TABLE 150.1-A and shall be determined in accordance with Sections 110.6(a)2 
and l 10.6(a)3. 

EXCEPTION 1 to Section 150.1(c)3A: For each dwelling uni~=up to 3 square feet ofnew glazing 
area installed indeorsin doors and up to 3 square feet of new tubular skylights area with dual-pane 
diffusers shall not be r~quired to meet the U-factor and SHGC requirements of TABLE 150.1-A. 

EXCEPTION 2 to Section 150.1(c)3A: For each dwelling unit up, to 16 square feet ofnew skylight 
area with a maximum U-factor of 0.55 and a maximum SHGC of0.30. 

EXCEPTION 3 to Section 150.1( c)3A For fenestration containing cbromogenic type glazing: 

i. the lower-rated labeled U-factor and SHGC shall be used with automatic controls to modulate the 
amount of solar gain and light transmitted into the space in multiple steps in response to 4ayiight 
levels or solar intensity; 

ii. chromogenic glazing shall be considered separately from other fenestration; and 

iii. area-weighted averaging with other fenestration that is not chromatic shall not be permitted and 
shall be determined in accordance with Section 110.6(a). · 

SECTION 150.1-PERFORMANCEAND PRESCRIPTIVE COMPLIANCE APPROACHES FOR LOW-RISE 
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EXCEPTION 4 to Section 150.1( c)3A: For dwelling units ·contaiillng unrated site-built fenestration 
einly and m©©@gtb.at meets the maximum area restriction, the U-factor and SHGC can be determined in 
accordance with the Nonresidential Reference Appendix NA6 or use default values in TABLE 110.6-A 
and TABLE 110.6-B. 

B. The maximum total fenestration area shall not exceed the percentage of conditioned floor area, CF A, as 
indicated in TABLE 150.l-A Total fenestration includes skylights and west-facing glazing. 

C. The maximum west-facing fenestration area shall not exceed the percentage of conditioned floor area 
as indicated in TABLE 150.1-A West-facing fenestration area includes skylights tilted in any direction 
when the pitch is less than 1: 12. 

4. Shading. Where TABLE 150.1-A requires a Maximum Solar Heat Gain Coefficient (SHGC), the 
requirements shall be met by one of the following: · 

A. Complying with the required SHGC pursuant to Section 150. l( c )3A; or· 

B. An exterior operable shading louver or other exterior shading device that meets the required SHGC; or 

C. A combination ofltems A and B to achieve the same performance as achieved in Section 150.l(c)3A. 

D. For south-facing glazing only, optimal overhangs shall be installed so that the south-facing glazing is 
fully shaded at solar noon on Augilst 21 and substantially exposed to direct sunlight at solar noon on 
December 21. 

E. Exterior shading devices must be permanently secured with attachments or fasteners that are not 
intended for removal.· 

EXCEPTION to Section 150.1(c)4E: Where the California Building Code (CBC) requrres emergency 
egress or where compliance would conflict with Health and Safety regulations. 

5. RESERVED 

6, Heating System Type. Heating system types shall be installed as required in TABLE 150.1-A. 

EXCEPTION to Section 150.l(c)6: A supplemental heating unit may be installed in a space served 
directly or indirectly by a primary heating system, provided that the unit thermal capacity does not exceed 2 
kW or 7,000 Btu/hr and is controlled by a time-limiting device not exceeding 30 minutes. 

7. Space Heating and Space Cooling. All space heating and space cooling equipment shall comply with 
minimum Appliance Efficiency Regulations as specified in Sections 110 .0 through 110 .2 and meet all 
applicable requirements of Sections 150.0 and 150.l(c)7A. 

A. Refrigerant Charge. When re:fi:igerant charge verification or ~fault indicator display is shown as · 
required by TABLE 150.1-A, the system shall comply with eitherl50.l(c)7.Ai or 150.l(c)7A ii: 

i. air-cooled air conditioners and air-source heat pumps,. fincluding but not limited to ducted split 
systems, ducted packaged systems, and mini-split syste~"=shall@hall.comply with subsections a. 
b and c, unless the system is of a tvne that cannot be verified using the specified procedurestli@ 
fE!lleiwmg Fil€J:Weiments if the iueieedmeis we applieia@le tei the system: 

a. Have measurement access holes (MAH) installed according to th~ specifications in the 
Reference Residential Appendix Section RA3.2.2.3~"' and 

b. 1'>em0nstFate that mimmum sSystem airflow rate greater than or equal to 350 cfin per 
iftoqs0mplies with Seetfon l§Q.QfmH3 er l§Q.Qf'lltl 1§ as veri!ied ay shal1 be · 
demonstrated by the installer and be verified by the HERS rater 1hr0ugh Iiela v0ritieati0n 
and wagn0sti0 oosting iH: aee0Faooee with preissdmes a§,speci:fied Qxm Reference 
Residential Appendix Section RA3.~3 or an annroved alternative procedure as specified 
byRAh: and 

c. The installer shall charge the system according to manufacturer's specifications. Cel¥fil'.m: 
;_ana e@Fm:t F_Refrigerant charge shall be shall tie e000M.eaveri:fied thFeiugh tield 
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vermeatien and: d:iagn0s1ii0 testing in ae00rd:ane0 witih according to one of the following 
applieaele ~reeed:@esootions.as applicable: 

I. · The instqller and rater shall perfonn the standard chame procedure as specified 
~Reference Residential Appendix Section RA3 .2.2~ or an aonroved 
.alternative procedure as specified by RAl,!._QJ.1.; er 

II. The system shall be equioned with a fault indicator display (FID) device that . 
meets the specifications of Reference Joint Aonendix JA6. The installer shall 
verify the refrigerant charge and FID device in accordance with the procedures in 
Reference Residential Aonendix Section RA3.4.2. The HERS Rater shall verify 
FID device in accordance with the procedures in Section RA3 .4.2: or 

m. The installer shall perform the weigh-in charging procediire as specified by 
Reference Residential Appendix Section RA3.2.3.l provided the system is ofa 
tvoe that can be verified using the RA3.2.2 standard charge verification 
procedure and RA3 .3 airflow rate verification procedure or approved alternatives 
in RAl. The HERS Rater shall verify the charge using RA3.2.2 and RA3 .3 or 
annroved alternatives in RAl. 

EXCEPTION to Section 150.1 (c)7Aia: Systems that cannot confonn to the 
specifications for bole location in Reference Residential Aonendix Figure 
RA3 .2-1. shall not be required to provide holes as described in Figure RA3 .2-1. 

EXCEPTION l to Section 150.Hc)7Aib: The Executive Director may approve alternate 
airflow rate reauirements for small duct high velocitv svstems. 

EXCEPTION 2 to Section 150.l (c)7Aib: Standard ducted systems without zoning 
dampers may comply with the minimum airflow rate by meeting the annlicable 
reauirements in TABLE-150.0-B or 150.0-C as confinned by field verification 
and diagnostic testing in accordance with the procedures in Reference 

· Residential Appendix Section RA3 .1.4.4 and RA3 .1.4.5. The design clean-filter 
pressure drop requirements of Section 150.0(m) l 2C for the system air filter 
device(s) shall conform to the reauirements given in TABLES 150.0-B and 
150.0-C. 

EXCEPTION 1 to Section 150.1 (c)7Aic: When the outdoor temperature is less 
than 55 degrees F and the installer utilizes the weigh-in charging procedure in 
Reference Residential Aonendix Section RA3 .2.3. l to verify the refrigerant 
charge. the installer may elect to utilize the HERS Rater verification orocedure in 
Reference Residential Annendix Section RA3.2.3.2. Ifthe HERS Rater 
verification procedure in Section RA3.2.3.2 is used for compliance. the system's 
thermostat shall conform to the specifications in Reference Joint Annendix JA5. 
Ducted systems shall comply with minimum system airflow rate requirement in 
Section 150.J(c)7Aib. 

ii. Air-cooled air conditioners and air-source heat pumps. including but not limited to ducted 
split systems. ducted packaged systems. and mini-split systems. which are of a type that 
cannot comply with the requirements of l 50.1Cc)7 Ai shall comply with subsections a and 
b. as anolicable. 

I. The installer shall confirm the refrigerant charge using the weigh-in charging 
nrocedure specified in Reference Residential Appendix Section RA3.2.3.1._ as 
verified by a HERS Rater according to the procedures specified in Reference 
Residential Appendix Section RA3.2.3.2~: and 

I;II. Systems that utilize forced air ducts shall comply with the minimum system 
airflow rate requirement in Section 150. Hc)7 Aib provided the system is of a type 
that can be verified using the procedures in RA3 .3 or ali approved alternative 
procedure in RAI. 
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b. EXCEPTIQN to Seetiou 150.HtW7Aia: Svst1nm that eamrnt eomerm to tha 
gpaeifiaatiollB for hole loeatien m Refcr0n00 R0shiootial AJ!JlllllOOf Figure Rlzs .2 l, shall net 
he re11W¥ea to previae koles ~ aeseri'Bed m Figm.-e Rr"1;U 1. 

EXCEPTION 1 to Semon 151Uferfi.:ieiii: SystBms e§ufflpea with The !>'lstem sOOR Bhe 
iil€J:Wflfl8€l with a eha¥g@ fault mdieater mSJllay (CIDEID-} a@viee that previliss a elewly viBihl@ 
mdieatiea to the O@llftflaBt when th@ air seooitienerfails to meet 1lhe rll€J:W0e 8"Stem 013eratiE:g 
parameters speeitiee iii the ap13lieahl@ seetiea ofRefcrenee Jemt AflJ3€lll~[ Yzs fer the 
mst&Ue!l CIDFID teelmel@g;· shall n©t he re11Dire!l to eeil:fum: remgmmt eh!ll'ge uaiiig the 
fll'eeeamB m Refmnel!l Resi!llllltial Appendix: Sel!ltien RAJ .2. pre•AEi@Ei that t. The GII>FID 
m!lisatiea shall hilis e@llSt&ll~y visihl@ aa.ti withiil: oas fe@t efthe air een!litiener's thermostat. 
CIDFID iastallatiellS shall illStsa!l h@ eenmm.ea hy thl'ougk &la vermeatien aaa diagn@stie 
testing utilizing the 13r@e@dltfesas spe@itie!l m Refcrmee R0sid1m:tial lzflfl@llEiEE Seeti0n 
Ri\3.4.2. 

EXCEPTIDN 2 to Seetion 150.l(!M1Aiciii: Paekaged systemB for whieh the maattiuihtt'er 
kas Veffli@!l @orreet system remgeraat @haFg@ !lROl' to Mill@ftt HOM th8 fuetol'y are ftOt 
. re!ftire!l to e0nf'iml: l'efrigeraat eharge thl'eugk fiela veritieati0a aa!l !liawestie t@stmg. The 
irnltaH@r efthese IJa@kagea ftstsms shall suhmit Certifieate oflnsmllatien aeeumelltatien that 
@ertities th@ systsm is a paslrn:gea syst@m fill' whieh th@ sorr@et l'ilii'igerant sharg@ has lieell 
vsl'ifisa lry the system manufueuer prier te shipment &em the fagtery. 

EXCEPTION ta Seetian 150.l(er7Aia: Systems that eannet eeHferm te the speeifieatiens for 
·hale leeatien in Ri3ferenee Residential Appeacfuc Figare RA3 .2 1, shall net be required te preYide 
hales as described in Figure RA3.2 I. · 

EXCEPTION J tfl Semon 150.1€e);,.Meiii : 'illlfia the !lutd!ler tllmperatul'e fa lsss thaa 55 
degrees F an!l th@ installer utilti!es the Wlligh iii ehargmg imieeaur@ m &fernftilll Resweatial 
Apfl SftOO( S eetien Ri'\J .2.3. l t© ver~· thl!l refrigel'ant ehafgs, the installel' may slsett0 utilli:le 
the HE:RS Rater vel'itieati@n 13ree@aure m Rilfci'eaell RilsiOOlitial Ap13@nm S@etien RP.:3 .2.3.2. 
If the IffiRs Ratel' verifieati!ltt fll'©eeaure m Seetien RAJ .2.3 .2 is me!l for eem13Iiafl:ee, the 
a,·stem's thermestat sOOR eeftfel'm t© ths sf!esmeatiens m·Rllfcrenee J0int A-p13en@Ef If..§ and 
ssall h@ eapahl@ efr@e@iviftg ana r@Sfl0Raing t0 I>Bmana R@spense Signals prier t© fiftal 
ap13rnval efthe huildillg 13@l'mit 'By the emereiftg ageney. The system shall ll0mply with 
miiiimum svstem airflew rats re!fWgments in Seetien 159.l(e)+Aihii. . 

E:XCEPTION to Section I50.l(c)7A: Packaged svstems for which the manufacturer has 
verified correct system refrigerant charge prior to shipment from the factory are not required 
to have refrigerant charge confirmed through field verification and diagnostic testing. The 
installer of these packaged systems shall certify on the Certificate of Installation that the 
packaged system was we-charged at the factory and has not been altered in a way that would 
affect the charge. Ducted systems shall comply with minimum system airflow rate 
requirement.. in Section 150.lfo)7Aib. provided that the system is ofa tvne that can be 
verified using the procedure specified in RA3.3 or an apriroved alternative in RAl. 

ii. ,'\ir eeeled air eenditieners er air se'l:lfee heat pumps (inelading bat net limited te packaged 
systems aad mini ~lit systems) that eamlet eemply with the requirements ef Seetien 150 .1 (e)7Aia 
er 150. l(e)7AI'b shall eenferm te the fellewing requirement 

a. Cerreet reftigerant eh.arge shall be eonfumed by the system installer utifuing the weigh in 
eh.arging preeedl:lre speeified in Ri3ferenee Ri3sidential t~ppendix RtL3.2.3.l, as eenfirmed 
throogh field Verifieatien by a HERS Rater aeeerding te the preeedl:ll'e speeified in Ri3ferenee 
Resideatial Appendix RA3.2.3.2. 

EXCEPTION ta Seetien 150.l(e)7f .. : Paekaged systems for whieh. the mamlfaeturer has verified eerreet 
system refrigeraB:t eharge prier te shipment ftem the faetery aFe net required te eenfirm refiigeraB:t charge 
through field verifieatiea and Eliagaostie testmg. The installer efthese paekaged systems shall sabmit 
Certifieate efinstallatien deeumentatien that eertifies the system is a paekaged system fer whieh. the eerreet 
refrigerant eh.&ge has been verified by the system manl:lfaetut:er prier te shipment ftem the faetery. 
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8. Domestic Water-Heating Systems. Water-heating systems shall meet the requirements of either A, B ... 
or C;-er-f). For recirculation distribution systems serving individual dwelling unit, only Demand 
Recirculation Systems with manual control pumps as specified in the Reference Annendix RA4.4 shall 
be used: · 

A For systems servia-g mdividaal dwelliag wlits, a smgle gas or propane storage tyjle water heater 
.with an mpat of 75,000 BtU: per hour or less, aE:d that meets the tank iesWatioa reE:flliremeats of 
Seetion 150.0G) aadtherequiremeats ofSeetions 110.1and110.3 shall be ffistalled. For 
reeireulation distribution systems, only Demaad R-ecii"salatlon Systems with manual control pumps 
shall be l:l:Sed. 

A. For systems serving individual dwelling units, the water heating system shall meet the requirement 
of either i. ii. or iii: 

j. For systems serving mdividaal dwelliag wlits, a.A single gas or propane instantaneous water 
· heater with an input of 200,000 Btu per hour or less and no storage tank, and that meets the 

requirements ofS~ctions 110.l and 110.3 shall be installed. 

For recirculatioH: distribRtioH: systems, only DemaE:d R-ecii"eulatioH: Systems v.ith manaal coH:trol 
pl:lffips shall be Rsed. 

ii. A single gas or propane storage type water heater with an input of 105.000 Btu per hour or 
less. rated volume less than or equal to 55 gallons and that meets the requirements of Sections 
i 10.1and110.3. The dwelling unit shall meet all of the requirements for Quality Insulation 
Installation (QI[) as specified in the Reference Appendix RA3.5. and in addition one of the 
following shall be installed: 

a. A compact hot water distribution system that is field verified as specified in the Reference 
Appendix RA4.4.16; or 

b. All domestic hot water piping shall be insulated and field verified as specified in the 
· Reference Appendix RA4.4. l, RA4.4.3 and RA4.4. l 4. 

iii. A single gas or propane storage type water heater with an input of 105.000 Btu per hour or 
less, rated volume of more than 55 gallons. and that meets the requirements of Sections 110.1 
and 110 .3. and in addition one of the following shall be installed: 

a. A compact hot water distribution system that is field verified as specified in the Reference 
AppendixRA4.4.16: or 

b. All domestic hot water piping shall be insulated and field verified as specified in the 
Reference Appendix RA4.4.I, RA4.4.3 and RA4.4.14. 

J;!. For systems serving multiple dwelling units, a central water-heating system that includes the following 
components shall be installed: 

i. Gas or propane water heaters, boilers or other water heating equipment that meet the minim.uni 
efficiency requirements of Sections 110.1and110.3; and 

ii. A water heating recirculation loop that meets the requirements of Sections 110.3( c )2 and 110.3( c )5 
and is equipped with an automatic control system that controls the recirculation pump operation 
based on measurement of hot water demand and hot water return temperature and has two 
recirculation loops each serving half of the building; and 

EXCEPTION to Section 150.l(c)SCii: Buildings with eight or fewer dwelling units are exempt 
from the requirement for two recirculation loops. · 

ill. A solar water-heating system meeting the installation criteria specified in Reference Residential 
Appendix RA4 and with a minimum solar savings fraction of 0.20 in Climate Zones 1 through 9 oi: 
a minimum solar savings f!.'action of 0.35 in Climate Zones 10 through 16. The solar savings 
fraction shall be determined using a calculation method approved by the Commission. 

D. For systems serving mdividual d-welliag llE:its, aE: electric resista:s.ce storage or iB:staataB:eoliS ·water 
heater may be ffistalled as the maffi water heatiag sotH'ee oH:ly ifnataral gas is RH:a11ailable, the »vater 
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heater ifl loeated withm the builcliBg eavelope, and a selar water heating system meeting the installatien 
eriteria speeified in the Ri3ferenee Ri3sidential Appendix RA4 aad with a l'Bffi:imam: sew savings 
ftaetien ef 0.50 is installed. The selar savings ftaetien shall be determffied using a ealeulatioa method 
appre•t'ed by the Cemmiflsien. Ri3eirealatien pumps shaJl net.be used. 

9. Spa_ce Ceonditioning_ -duetsDistribution Systems ... f,.ll daets shaJl either be in direetly eenditieaed 6paee 
as eenfirmed by field verifieation and Eliagaostie testing in aeeo!;'daaee '.vith RefereRGe Residential f.ppeadix 
RA3 .1.4 .3 .8 pr be insalated to a minimma installed le\tel as speeified by TABLE 150.1 A.. All dll6ts shall 
Hli3et all applieable mae:datory reql:liremeats ef£ectien 150.Q(m). All space conditioning systems shall meet 
all applicable requirements of A or B below: 

NOTE: Ri3qu:irements for du.ct iasffiatiea in TABLE 150.1 ,A,. do net apply te buildings with spaee 
eo:editioB:iB:g systems that de aet have daets. 

A. High performance attics. Air handlers or ducts are allowed to be in ventilated attic spaces when the roof 
and ceiling insulation levels meet Option A or B in TABLE 150.1-A. Duct insulation levels shall meet 
the requirements in TABLE 150.1-A. · 

B. Duct and air handlers located in conditioned space. Duct systems and air handlers ofHV AC systems 
shall-be located in €lif0lltly conditioned space:.. jeist ©avity h®Wl®©i'l ee»mtiellila il001s, er m s®aloia 
eavity helev: attie ms'tllati011. Air hanaleFs eenmmmgs a llemhttstieR eemenent shall ~e aireet veRt 
and shall net ase aif 1him ll©Rmti0Rea aaaee as 1rnmlmati0» air. All duets shall@e 10eatea in aireetly 
e0naiti0Rea spaeoi and confirmed by field verification and diagnostic testing m aeti0r@all:ss withto meet 
the criterion of Reference Residential Appendix RA3.l.4.3.8. Duct insulation levels shall meet the 
requirements in TABLE 150.l-A. 

NOTE: Gas heating annliances installed in conditioned spaces must meet the combustion air 
requirements of the California Mechanical Code- Chapter 7. as annlicable. 

10. Central Fan Integrated Ventilation Systems. Central forced air system fans used ill ©llll:tfal fall illt©gl'atea 
nRtilatiell: syst~ms shall d©m:©ll:StfaMo provide outside air, in Air I:>istfil:mti©ll: M0a©,shall have an air­
handling unit fan efficacy less than or equal to 0.58 W/CFM as confirmed through field verification and 
diagnostic testing in accordance with all applicable procedures specified in Reference Residential Appendix 
RA3 .3. Central Fan Integrated Ventilation Systems shall be certified to the Energy Corn.mission as 
Intermittent Ventilation Systems as specified in Reference Residential Auuendix RA3.7.4.2. 

11. Roofing products. All roofing products shall meet the requirements of Section 110.8 and the applicable 
requirements of Subsection A or B: 

A. Low-rise residential buildings with steep-sloped roofs, in Climate Zones 10 through 15 shall have a 
minimum aged solar reflectance of 0.20 and a minim.um thermal emittance of 0.75, or a minimum SRI 
of16. 

B. Low-rise residential buildings with low-sloped roofs; in Climate Zones 13 and 15 shall have a 
minimum aged solar reflectance of0.63 and a minim.um thermal emittance of0.75 or a minim.um. SRI 
of75. 

EXCEPTION 1 to Section 150.l(c)ll: Building integrated photovoltaic panels and building 
integrated solar thermal panels are exempt from the minim.um requirements for solar reflectance and 
thermal emittance or SRI. 

EXCEPTION 2 to Section 150.l(c)ll: Roof constructions that have thermal mass over the roof 
membrane with a weight of at least 25 lb/ft2 are exempt from the :minimum requirements for solar 
reflectance and thermal emittance or SRI. 

12. Ventilation Cooling. Single family homes shall comply with the Whole House Fan (WHF) requirements 
shown in TABLE 150.1-A. When a WHF is required, comply with Subsections A.4through C.ili below: 

A. Have installed one or more WHFs whose total Air Flow CFM as listed in the CEC Directory is at least 
21.21.5 CFM/ft2 of conditioned floor area; and 
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B. &ve the larger efat least 1 square foot of attic vent free area for eachm-750 CFM of rated whole 
. house fan Air Flow CFM. or if the manufacturer has specified a greater free vent area. the 
manufacturers' free vent area specifications;·and 

C. Provide homeowners who have WHFs with a one page "How to operate your whole house fan" 
informational sheet. 

13. HV AC System Bypass Ducts. Bypass ducts that deliver conditioned supply air directly to the space 
conditioning system return duct airflow shall not be used. 
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TABLE 150.1-A COMPONENT PACKAGE-A Standard Build.in!! Desicm (continue) 
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Footnote requirements to TABLE 150.1-A: 

1. Install the specified R-value with no air space present between the roofing and the roof deck. The U faetars/R 
vakies sho'i¥.11 fer ceiling, •.vall and raised floOF insalation are fer wood 'ftame censtruetiOB with insl:llatiea iBstalled 
between the framing members. FOf alternative conntru:ction assemblies, see SeetiOB 150.l(c)M., B aad C. 

2 .. Install the specified R-value with an air space present between the roofing and the roof deck. Such as standard 
installation of concrete or clay tile. 

3. R-values shown for below roof deck insulation are for wood-frame construction with insulation installed between the 
framing members. 

4. Assembly U-factors can be met wi~ cavity insulation alone or with continuous insulation alone, or with both 
cavity and continuous insulation that results in an assembly U-factor equal to or less than the U-factor shown. Use 
Reference Joint Appendices JA4 Table 4.3 .1. 4 3. Ha\ or Table 4.3 .4 to determine alternative insulation products to 
meet these required maximum U-factor.s. 

5. Mass wall has a thernial heat capacity greater than or equal to 7.0 Btulh-ft2. "Interior'' denotes insulation installed on 
the inside smface of the wall. 

6. Mass wall has a thermal heat capacity greater than or equal to 7.0 Btu!h-ft2. "Exterior'' denotes insulation installed 
on the exterior surface of the wall. 

. . 
7. Below grade "interior" denotes insulation installed on the inside surface of the wall. 

8. Below grade "exterior'' denotes insulation installed on the outside surface of the wall. 

9. "R 15+4" means R 15 cavity insulatiOB plus R 4 ceatiaaous insulatien sheathiag. Any combmation of eavity 
insulation a!ld/.or cOBml:lOtlS insl:l:latiOB that resalts in a U faster eql:lal to or less than 0.065 is atlowed, su4 as R 
~ . 

3. Mass wall has a thermal heat capaeity greater thaB: er eql:lal to 7.0 Btulh ff!. Belew grade "interior'' denetes 
insulation installed on the inside SUFface efthe ;.vall. Below grade "~cterior'' deootes insulatiOB :installed en the 
eutside surface ofthe wall. 

4. The installed fenestration products shat! meet the requkements ofSeetion 150.l(e)3. 

5. The installed fenestration products shall meet the requkements of Section 150.l(e)4. 

6.2,. HSPF means "heating seasonal performance factor." 

1I0. When whole house fans are required (REQ), only those whole house fans that are listed in the Appliance Efficiency 
Directory may be installed. Compliance requires installation of one or more WHFs whose total airflow CFM is 
capable of meeting or exceeding a minimum~ llcfin/square foot of conditioned floor area as ;meci:fied hyper 
Section 150.l(c)l2. 

-&ll. A supplemental heating unit may be installed in a space served directly or indirectly by a primary heating system, 
provided that the unit thermal capacity does not exceed 2 kilowatts or 7 ,000 Btu/hr and is controlled by a time-
limiting device not exceeding 30 minutes. · 

12. For duct and air handler location: REO denotes location in conditioned space. When the table indicates ducts and air 
handlers are m conditioned fillace. a HERS verification is reqµired as specified by Reference. Residential Appendix 
RA3.l.4.3.8. 

SECTION 150.1 -PERFORMANCE AND PRESCRIPTIVE COMPLIANCE APPROACHES FOR LOW-RISE 
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SUBCHAPTER 9 
LOW-RISE RESIDENTIAL BillLDINGS - ADDITIONS 

AND ALTERATIONS IN-TO·EXISTING LOW-RISE - . 

RESIDENTIAL BUILDINGS 

SECTION 150.2- ENERGY EFFICIENCY STANDARDS FOR ADDITIONS 
AND ALTERATIONS IN-TO EXISTING LOW-RISE RESIDENTIAL 
BUILDINGS THAT WILL BE LOW RISE RESIDENTIAL OCCUP.t .... '\FCIES 
(a) Additions. Additions to existing low-rise residential buildings shall meet the requirements of Sections 110.0 

through 110:9,i:Md=Sectio~ 150.0(a) through (q), and either Section 150.2(a)l or 2. 

EXCEPTION 1 to Section 150.2{a): Additions 1,000 square feet or less are exempt from the ASHRAE 
Standard 62.2 Section 4 requirements to provide whole-building ventilation airflow as referenced by Section 
150.0( o ), however all other applicable requirements of ASHRAE Standard 62.2 as referenced by Section 
150.0( o) shall be met by the addition. 

EXCEPTION 2 to Section 150.2(a): Additions of 300 square feet or less are exempt from the roofing 
·requirements of Section 150.l(c)l16 

EXCEPTION 3 to Section 150.2(a): Existing inaccessible piping shall not require insulation as defined under 
Section 150.0G)2Aiii. 

EXCEPTION 4 to Section 150.2(a): Space-Conditioning System. When heating or cooling will be extended 
to an addition from the existing system(s), the existing heating and cooling equipment need not comply with Part 
6. The heating system capacity must be adequate. to meet the minimum requirements of CBC Section 1204.1. 

EXCEPTION 5 to Section 150.2(a): Space-Conditioning System Ducts. When ducts are extended from an 
existing duct system to serve the addition, the existing duct system and the extended ducts shall meet the 
applicable requirements specified in Section 150.2(b)1D. · 

EXCEPTION 6 to Section 150.2(a): Additions 1,000 square feet or less are exempt from the Ventilation 
Cooling requirements of Section 150.l(c)12: · 

NOTE: Fot alterations that change the occupancy classification of the building. the requirements specified in 
Section 150.2(b) apply to the occupancy after the alterations. 

1. Prescriptive approach. Additions to existing buildings shall meet the following additional requirements: 

A. Additions that are greater than 7 00 square feet shall meet the prescriptive requirements of Section 
150.l(c), except.;. 

i. Extensions of existing wood-framed walls may retain the dimensions of the existing walls and 
shall install cavity insulation ofR-15 in a 2x4 framing and R-19 in a 2x6 framing. 

ii. I-that-the maximum allowed fenestration area shall be the greater of 17 5 square feet or 20 percent 
of the additionfloor area; and the maximum allowed west-facing fenestration area shall be the 
greater of70 square feet or the requirements ofSection.150.l(c). 

B. Additions that are 700 square feet or less shall meet all the requirements of Section 150.l(c) except.;. 

i. Roof and Ceiling insulation shall meet the requirement of Section 150.0~: and 

ii. Extensions of existing wood-framed walls may retain the dimensions of the existing walls and 
shall install cavity insulation ofR-15 in a 2x4 framin.g and R-19 in a 2x6 framing; and; 

SECTION 150.2 - ENERGY EFFICIENCY STANDARDS FOR ADDITIONS AND ALTERATIONS IN TO EXISTING 
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iii. that the wall insulation •;alue need not emieed R 13~ In Climate Zones 2, 4 and 6-16; the 
maximum allowed west-facing· fenestration area shall not be greater than 60 square feet; and shall 
also comply with either i-1!..or H-b below: 

a. i--For additions that are 700 square feet or less but greater than 400 square feet, the 
maximum allowed fenestration area limit is the greater of 120 square feet or 25 percent of the 
conditioned floor area of the addition; or 

b. ii.-For additions that are 400 square feet or less, the maximum allowed fenestration area is 
the greater of75 square feet or 30 percent of the conditioned floor area of the addition. 

C. Additions larger than 1,000 square feet shall meet the ASHRAE Standard 62.2 Section 4 requirement to 
provide whole-building ventilation airflow. The whole-building ventilation airflow rate shall be based 
on the conditioned floor area of the entire dwelling unit comprised of the· existing dwelling conditioned 
floor area plus the addition ponditioned floor area. 

D. Water Heater. When a second water heater is installed as part o;fthe addition, one of the following 
types of water heaters shall be installed and assumed to comply: 

i. A natural gas or propane water-heating system that meets the requirements ofSectionl50.l(c)8; or 

ii. If no natural gas is connected to the building, an electric water heater that has an energy factor 
equal to or greater than required under the Appliance Efficiency Regulations. R~eireulation pumps 
shall not be usedFor recirculation distn'bution systems, only Demand Recirculation Systems with 
manual control pumps as specified in the Reference Anoendix RA4.4 shall be useQ; or 

iii. A water-heating system determined by the Executive Director to use no more energy than the one 
specified in Item 1 above; or if no natural gas is connected to the building, a water-heating system 
detennined by the Executive Director to use no more energy than the one specified in Item 2 
above; o:ri.-

iv. Using the existing building plus addition compliance or addition alone compliance as defined in 
Section 150.2(a)2 demonstrate that the proposed water heating system uses no more energy than 
the system defined in Item 1 above regardless of the type or number of water heaters installed. 

2. Performance approach. Performance calculations shall meet the requirements of Section 150.l(a) through 
( c ), pursuant to the applicable requirements in Items A, :a, and C below. 

A. For additions alone. The addition complies if the addition alone meets the energy budgets as specified 
in Section 150.l(b). 

B. Existing plus alteration plus addition. The standard design for existing plus alteration plus addition 
energy use is the combination of the existing building's unaltered components to remain; existing 
building altered components that are the more efficient, in TDV energy, of either the existing 
conditions or the requirements of Section 150.2(b)2; plus the proposed addition's energy use meeting 
the requirementS of Section 150.2(a)l. The proposed design energy use is the combination of the 
existing building's unaltered components to remain and the altered components' energy features, plus 
the proposed energy features of the addition. 

EXCEPTION to Section 150.2(a)2B: Existing structures with a minimum R-11 insulation in framed 
.walls showing compliance with Section150.2(a)2 are exempt from showing compliance with Section 
150.0(c). 

C. Additions larger than 1,000.square feet shall meet the ASHRAE Standard 62.2 Section 4 requirement to 
provide whole-building ventilation airflow. The whole-building ventilation airflow rate shall be based 
on the conditioned floor area of the entire dwelling unit comprised of the existing dwelling conditioned 
floor area plus the addition conditioned floor area. 

(b) Alterations. Alterations to existing low-rise residential buildings or alterations in conjunction with a change in 
building occupancy to a low-rise residential occupancy shall meet either Item 1 or 2 below .. 

1. Prescriptive approach. The altered component and any newly installed equipment serving the alteration 
shall meet the applicable requirements of Sections 110.0 through 110.9 and all applicable requirements of 
Section 150.0(a) through (qm), Section 150.0(o) through (q); and 

SECTION 150.2 - ENERGY EFFICIENCY ST:ANDARDS FOR ADDITIONS AND ALTERATIONS lN TO EXISTING 
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A. · Fenestration. Alterations that add vertical fenestration and skylight area shall meet the total 
fenestration area and west facing fenestration area, U-factor, and Solar Heat Gain Coefficient 
requirements of Section 150.l(c) and TABLE 150.l-Aa. 

EXCEPTION 1 to Section 150.2(b)1A: Alt¥rations that add fenestration area ofup to 75 square feet 
shall not be required to meet the total fenestration area and west-facing fenestration area requirements 
of Sections 150.l(c)3B andC. 

EXCEPTION 2 to Section 150.2(b)1A: Alterations that add up to 16 square feet of new skylight area 
with a maximum U-factorof0.55 and a maximum SHGC of0.30 area shall not be required to meet the 
total fenestration area and west-facing fenestration area requirements of Sections 150.l(c)3B and C. 

B. Replacement Fenestration. Replacement of fenestration, where existing fenestration area in an 
existing wall or roof is replaced with a new manufactured fenestration product and up to the total 
fenestration area removed in the existing wall or roof, the replaced fenestration shall meet the U-factor 
and Solar Heat Gain Coefficient requirements of Sections 150.1 ( c )3A, and 150.1( c )4. · 

EXCEPTION 1 to Section 150~2(b)1B: Replacement of vertical fenestration no greater than 75 square 
feet with a U-factor no greaterthan 0.40 in Climate Zones 1-16, and a SHGC value no greater than 0.35 
in Climate Zones 2, 4, and 6-16. 

EXCEPTION 2toSection150.2(b)1B: Replaced skylights must meet a U-factor no greater than 0.55, 
and a,SHGC value no greater than 0.30. 

NOTE: Glass replaced in an existing sash and frame or replacement of sashes in an existing frame are 
considered repairs. 

C. Entirely New or Complete Replacement Space-Conditioning Systems installed as part of an 
alteration, shall include all the system heating or cooling equipment. including but not limited to ~. 
condensing unit and cooling or heating coil for split systems; or complete replacement of a package· 
unit~; plus entirely new or replacement duct system (Section 150.Z(b )IDiia); plus a new or replacement 
air handler. 

Entirely New or complete replacement space-conditioning systems shall: 

i. Meet the requirements of Sections 150.0(h), 150.0(i), 150.00)2, 150.0(j)3, 150.0(m)l through; 
150.0(m)lJ,4, 150.l(c)6, 150.l(c)7, 150.l(e)9, aad 150.l(c)IO and Table 150.2-A; and 

ii. Be limited to natural gas, liquefied petroleum gas, or the existing fuel type unless it can be 
demonstrated that the TDV energy use of the new system is more efficient than the existing 
system. 

D. Altered Duct Systems - Duct Sealing: In all Climate Zones~ when more .than 40 feet of new or 
replacement space-conditioning system ducts are installed, the ducts shall comply with the applicable 
requirements of subsections i and ii below: ar@ mstW.l@a m Uftlll'lfteHti@ft@a 8Jl!!llll er mWrll@tl;• 
@sftditi@ftlla spallll: 

i. Tull BNew ducts located in unconditioned space shall meet the applicable requirements of Sections 
150.0(m)l through 150.0(m)l l, and the duct insulation requirements of TABLE 150 . .J.2,-A, and 

TABLE 150 2-:BA-DUCT INSULATION R-VALUE 
~limete Zane 

1 through 10 l 2&13± 
;! 

J. 
·4 

.a. 
<> 1.L..14~ 

Climate Zone + -1§.1.Q 
8 .u; 
9 

-!(} 

H 
.!;! 

+.J. 
DuctR-Value M R-8 

SECTION 150.2 -ENERGY EFFICIENCY STANDARDS FOR ADDITIONS AND ALTERATIONS IN TO EXISTING 
LOW-RISE RESIDENTIAL BUILDINGS THAT WILL BE L~.gI§'E RESIDENTIAL OCCUPANCIES 



2016 Building Energy Efficir ·r Standards Page279 
~~~~~~~~~~~~~~ 

ii. The altered duct system. regardless of location, shall be sealed as confirmed through field 
verification and diagnostic .testing in accordance with all applicable procedmes for duct sealing of 

· altered existing duct systems as specified in the Reference Residential Appendix RA3 .1, utilizing 
the leakage compliance criteria specified in Reference Residential Appendix TABLE RA3.l-2, and 
conforming to either Subsection a or b below: 

a. Entirely New or Complete Replacement Duct System. If the new ducts form an entirely 
new or replacement duct system directly connected to the air handler, the measmed duct 
leakage shall be equal to or less than~@. percent of the system air handler airflow as confirmed 
by field verification and diagnostic testing utilizing the procedures in Reference Residential 
Appendix Section RA3.l.4.3.l. 

Entirely new or complete replacement duct systems installed as part of an alteration shall be 
constructed of at least 7 5 percent new duct material, and up to 25 percent may consist of 
reused parts from the dwelling unit's existing duct system~. including but not limited t~ 
registers, grilles, boots, air handler, coil, plenums, duct material1; if the reused parts are 
accessible and can be sealed to prevent leakage; 

Entirely new or complete replacement duct systems shall also conform to the requirements of 
Section 150.0(m)12 and 150.0(m)13,. 

b. Extension of an Existing Duct System. If the new ducts are an extension of an existing duct 
system, the combined new and existing.duct system shall meet one of the following 
requirements: 

1. The measured duct leakage shall be equal to or less than 15 percent of nominal system air 
handler airflow as confirmed by field verification and diitgnostic testing utilizing the 
procedures in Reference Residential Appendix Section RA3.l.4.3.l; or 

2. The measured duct leakage to outside shall be equal to or less than 10 percent ofnominal 
system air handler airflow as confirmed by field verification and diagnostic testing 
utilizing·the procedures in Reference Residential Appendix Section RA3.l.4.3.4; or 

3. Ifit is not possible to meet the duct sealing requirements of either.Section150.2(b)1Diibl, 
ot 150.2(b)1Dilb2, then all accessible leaks shall be sealed and verified through a visual 
inspection and a smoke test by a certified HERs Rater utilizing the methods specified in 
Reference Residential Appendix RA3. l.4.3.5. · · · 

EXCEPTION to Section 150.2(b)1Diib: Duct Sealing. Existing duct systems that are 
extended, which are constructed, insulated or sealed with asbestos. 

E. Altered Space-Conditioning System - Duct Sealing: In all Climate Zones, when a space-conditioning 
system is altered by the installation or replacement of space-conditioning system equipment,.,,fincluding 
replacement of the air handler, outdoor condensing unit of a split system ai.· conditioner or heat pump, 
or cooling or heating coil1; the duct system that is connected to the altered space-conditioning system 
equipment shall be sealed, as confirmed through field verification and diagnostic testing in accordance 
with the applicable procedmes for duct sealing of altered existing duct systems as specified in 
Reference Residential Appendix RA3 .1 and the leakage compliance criteria specified in Reference 
Residential Appendix Table RA3.l-2, conforming to one of the following requirements: 

i. The measured ·duct leakage shall be equal to or less than 15 percent of system air handler aiiflow 
as determined utilizing the procedures in Reference Residential Appendix Section RA3. l.4.3 .1; or 

ii. The measured duct leakage to outside shall be equal to or less thari 10 percent of system air handler 
airflow as determined utilizing the procedures in Reference Residential Appendix Section 
RA3.l.4.3.4; or 

iii. If it is not possible to meet the duct sealing requirements of either Section 150.2(b)1Ei or Section 
150.2(b)1Eil, then, all accessible leaks shall be sealed and verified through a visual inspection and 
a smoke test by a certified HERS Rater utilizing the methods specified in Reference Residential 
Appendix RA3.1.4.3.5. 
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EXCEPTION 1 to Section 150.2(b)lE: Duct Sealing. Duct systems that are documented to have been 
previously sealed as confirmed through field verification and diagnostic testing in accordance with 
procedures in the Reference Residential Appendix RA3.l. 

EXCEPTION 2 to Section 150.2(b )lE: Duct Sealing. Duct syste:iµs with less than 40 linear feet m 
iiM©ntiiti!lnl:la spaees as determined by visual inspection. 

EXCEPTION 3 to Section 150.2(b)1E: Duct Sealing. Existing duct systems constructed, insulated or 
sealed with asbestos. 

F. Altered Space-Conditioning System - Mechanical Cooling: When a space-conditioning system is an 
. air conditioner or heat pump that is altered by the installation or replacement of refrigerant-containing 

system components such as the compressor, condensing coil, evaporator coil, refrigerant metering 
device or refrigerant piping, the altered system shall comply with the following requirements: 

then nensetbaek i. Ali thermostats associated with the system shall be replaced with setback 
thermostats meeting the requirements of Section 110.2( c ). 

Additionally, these systems sh.all eemply with the follewing requirements as applieable: 

ji. In Climate. Zones 2, 8, 9, 10, 11, 12, 13, 14, and 15, air-cooled air conditioners and air-source heat 
pumps;> fincluding but not limit~d to ducted split systems, ducted package systems, and minisplit 
systemi;1,.,,shall comply with subsections a and bthe aicll0w Fa00 l'!l§Wnm€l:ats efa aRa h iftke 
pxirne!lmss. unless the system is of a type that cannot be verified using the specified procedure~ 
aE:tl: th@ Hmgenmt eh81'gi! n§airBm:ent 0f lil. Svstems that cannot comply with the requirements of 
150.2(b)1Fii shall comply with 150.2<b)lFili.>!-

a. t:>em©E:stl.'ate m:Minimum system airflow rate greater than or equal to 300 cfm. per ton shall be 
demonstrated by the installer ~and be verified by the HERS Rater ifold vel'ifililatiu and 
tl:iaooesti€l testing in accorcliDgan€l€l ·.vith to the procedures specified in Reference Residential 
Appendix SectionRA3.3 or an apnroved alternative procedure.as specified in Section RAHM; 
~ 

Ifimaalll! te €lsmi;ly with tlw mimm001 ilQQ sm per ten mew l'e§uil'em€lnt. pgl'fem;. tk€l 
flf©€l€l001'€ls in S!letis11:Rf:J.2.4.3; andtk:€l syst€lm's tkermestat sOOll €left'fumite tk.tl 
speeitfoatiens in Rsfel'till€lB Jeint Apfle11:ooc 1:".2:; ooe 

b. C0nfum €l€ll"f€l€lt 1'€lmger!mt ~glil The installer shall charge the system according to 
manufacturer's specifications. Refrigerant charge shall be verified according to one of the 
following options. as applicable. $fgligh ifold vsriii!latie:a ooa tiiagoosti€l testing in · 
!Hl©!!M!.!ft©€l with . 

1. · The installer and rater shall perform the standard charge verificatiort procedure as tk.tl 
J?l'©eeaw:gs specified in Reference Residential Appendix Section RA3.2.2. or an 
approved alternative procedure as specified in Section RAlhaYe preper refrigerant 
eharge field ·1erified in aeeerclanee with all. applieable preeedures speeilied in 
Referenee Residential .t ... ppen<lix Seetiea R,A,.3 .2.2, er Refereaee R1'sidential 
l\ppencfuc R,A,.1 .. if the preeedures in Seetien RA3 .2.2, er RAI are applieable to the 
~:or 

2. The system. shall be equipped with a fault indicator display (FID) device that meets 
the specifications of Reference Joint Annendix JA6. The installer shall verify the 
refrigerant charge and FID device in accordance with the procedures in Reference 
Residential Annendix Section RA3.4.2. The HERS Rater shall verify FID device in 
accordance with the procedures in Section RA3.4.2: or 

+..3. The installer shall perform the weigh-in charging procedure as specified by Reference 
Residential Annendix Section RA3 .2.3 .1 provided the svstem is of a type that can be 
verified using the RA3.2.2 standard charge verification procedure and RA3.3 airflow 
rate verification procedure or annroved alternatives in RA l. The HERS Rater shall 
verify the charge using RA3.2.2 and RA3.3 or approved alternatives in RAI. 

EXCEPTION 1 to Section 150.2'b)1Fiia· Svstems unable to comply with the minimum 300 cfm 
per ton airflow rate requirement shall demonstrate compliance using the procedures in Section 
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RA3 .3 .3 .1.54: and the system's thermostat shall conform to the specifications in Reference Joint 
Annendix JA5. ' 

EXCEPTION 2 to Section 150.2Cbl1Fiia: The Executive Director may aoorove alternate airflow 
and fan efficacy requirements for small duct high velocity systems. 

EXCEPTION 3 to Section 150.2®Fiia: Entirely new or cortmlete replacement space 
conditioning systems. as specified by section 150.2(b)l C. without zoning dampers may comply 
with the minimum airflow rate by meeting the apnlicable requirements in TABLE-150.0-B or 
150.0-C as confirmed by field verification and diagnostic testing in accordance with the procedures 
in Reference Residential Aooendix Section RA3. l.4.4 and RA3 .1.4.5. The design clean-filter 
nressure dron requirements of Section 150.0Cm'H2C for the svstem air filter device(s) shall 
conform to the requirements given-in TABLES 150.0-B and 150.0-C. 

:&XCEPTION 1 to Siietion 1SO.:lfh'.!1Fiie: Systems eauippea Ylilih a foolt infililat©r display (FIDj 
iieviile that pr0vidss a ehlaffy visillle iniiisati©n t© the ©ecttpmlt wli@n the air e0niiiti0ner fails t0 
meet th0 re@ked system ©flel'ating paramet0rs sp0eined in the a'f!pli0ahl0 seeti0n @fR@roroo0e 
hint A'f!fl@E:oo1 JAt; far the installed Fm teilhll0l0gy shall 110t h0 repeii t0 e0llfum l'emgemm 
eharge l*ling th@ prnes€ltll'e in Refclnmee Rilsiee»tiAf A'f!fl@Rem Seetieil RA3 .2. flF©vi€le€l that the 
FID inai@a1iisR is e©Mtffiltly visi@le eB:a within 000 f©©t 0fthe air 000.ilitiooer'B th~ilstat FID 
insmllati©fts sh.all insteaa he @€l11fir-med threttgh field vermea'fii€ili anti 00wi0stie testing as 
speeilled in RefclF@fl:Bil Resiasfl:tial Apfle»iiin Seeti011 Ri'\JA.2, er be equipped with a CID that 
.meets the requirements in Seetienl5&.l(e)7Aib ifthe CID is applieable.te the system. 

a. Systems that do net eemply with the minimum 30() efm per ten airfle=w requiremeB:t as 
speeified m Referenee Residential 1\ppendbE Seetien Ri\3 .2.1.J.2.7 .2 shall eomply with the 
preeec!eres m SeetieB Ri\3 .2.1_J2.7.3; and the system's thermestat shall eonferm te the 
speeifieatioas in Refereaee Jeint App01:'ld:Hc JA5 and sha.±1 be eapable efreceivffig and resp ending 
te Dema:ad R~spease Sigaals prier to final appre:r;al of the buildiag permit by the enforcing 
ageasy... 

EXCEPTION ~1 to Section 150.2(b )lF@!: When the outdoor temperature is less than 55 
degrees F and the installer utilizes the weigh-in charging procedure in Reference Residential 
Appendix Section RA3 .2.3.1~ to demonstrate compliancet© verifj· the ro:mgemnt eharg0, the 
installer may elect to utilize the HERS Rater verification procedure in Reference Residential 
Appendix Section RA3.2.3.2. If the HERS Rater verification procedure in Section RA3.2.3.2 
is used for compliance, the system's thermostat shall conform to the specifications in 
Reference Joint Appendix JA5 an€l sh.all h0 ®!lfJahle sfreeeiving imd respeneing t© E>ema.00 
ResfJ©EBB SigDals fJH€lf t© Im.al appr0val ©fthe httiliiing fJ@mlit .hy the enforeing ageney. 
Ducted systems shall comply with the minimum system airflow rate requirements in Section 
150.2(b)1Fiia. 

EXCEPTION .1-to Section 150.2(b)1Foo: Entirely new or complete replacement ¥packaged 
systems for which the manufacturer has verified correct system refrigerant charge prior to 
shipment from the factozy are not required to have @©tmrm refrigerant charge confirmed 
through field verification and diagnostic testing. The installer of these packaged systems shall 
certify on the!llilhmit Certificate of Installation that the€l€li!t1me11tatiilll that eertmes thil system 
is-a packaged system was pre-charged at the factorv and has not been altered in a way that 
would affect the charge. fer ·71-hleh th0 eorreet rBmgerant eharge has heen verm@d hy the 
system ma11lifa@tm"€lr pl'iilr t© shiJ!!ment i¥©m ths :fuet©ry. Ducted svstems shall comply with 
minimum svstem airflow rate requirement in Section 150.2(bHFiia provided that the system 
is of a type that can be verified using the procedure specified in RA3 .3 or an awroved 
alternative in RAJ. 

· iii. #.==In climate Zones 2, 8, 9, 10, 11, 12, 13, 14, and 15, air-cooled air conditionerS§. or air­
source heat pump~s Eifli!luiiing hut ll©t limited ts paskaged systsms and mini SIJlit systems) 
~.including but not limited to ducted split systems. ducted package systems. and minisplit 
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systems. which are of a tvoe that cannot ~comply with the requirements of 150.2<b)1Fiib 
shall comply with subsections a and b. as annlicable. 

a. The installer shall confinn the refrigerant charge using the weigh-in charging procedure 
specified in Reference Residential Annendix Section RA3.2.3.l. as verified by a BERS 
Rater according to the proceduies specified in Reference Residential Appendix 
RA3.2.3.2: and 

tF.b. Systems that utilize forced air ducts shall comply with the minimum system airflow rate 
requirement in Section 150.2(b)1Fiia provided the system is ofatvoe that can be verified 
using the nrocedures in RA3.3 or an aporoved alternative procedure in RA I.with th© 
Flil!J.llif©mtlllts ©fR©fcF©R©© R©sirumtial AflflOOOOt 8©©ti€lns Ra\3.2.2, er Ra<U shall 
lil@llffiftl'l: t€! ill@ mll@wing l'€l!J_Wr@mmt 

EXCEPTION to Section 150.2£b)1 Fiii: Entirely new or complete replacement packaged 
svstems for which the manufacturer has verified correct svstem refrigerant charge prior to 
shipment from the factory are not required to have refrigerant charge confirmed through field 
verification and diagnostic testing. The installer of these packaged systems shall certify on 

. .. the Certificate oflnstallation that the packaged system was pre-charged at the factory and has 
-:-}, not been altered in a way that would affect the charge. Ducted systems shall comply with 

minimum system airflow rate requirement in Section l50.2<b)1Fiiib. provided that the system 
is of a type that can be verified using the procedure specified in RA3 .3 or an approved 
alternative in RA 1. 

a. Correet refrigeraRt eharge shall be eanfumed by the system iestaller utiliziB:g the 
weigh m ehargieg proeed1:1F0 speeified m R~ferenee R-esideatial l ... ppendix RA3.2.3 .1, as 
eoafumed thro:agh field verifieation by a HERS Rater aeeorffing to the proeedure 
speeified in Referenee Reside:atial ,A .. ppeadHt RA3.2.3.2. 

Dusted systems shall eomplv •.vith the mffi:iml:l:Bl airflow rate requirements of Seetion 
150.2(b)1Fia or 150.2(BHFib 

EXCEPTION ta Seetiea 1S0.2(b)1F: Altered Sfiaee Ceaditieaing System. Paekaged systems for 
v1hich the maffiffaeturer haS verified eorreet system refrigerant charge prier ta shipment frem the 
factory are not required to eonfum: refrigerant eharge through field •,cerifieation and diagnostie testing. 
'The installer ofthese paekaged systems shall submit Certifieate of Installation doem:nentation that 
eertifies the system is a paekaged system for whieh the eerreet refrigerant eharge has been verified by 
the system manufaeturer prior to shipment from the faetory. 

G. Water-Heating System. ~Replacement service water-heating systems or components shall: 

i. Pipe Insulation. For newly installed piping. the insulation Melilt ill@ requirements of Section 
15Q.OG)2 shall be met. For existing accessible piping the applicable requirements of Section 
150.0G>2Ai. iii and iv shall be met. · 

ii. Water heating system. The replacement water heating system shall meet one of the following 
requirements:ooa eith©r @g; 

· k~ A natural gas or propane water-heating system that meets the requirements cif 150 .1 (e)8. 
Section 110.1and110.3. }l-0 reeireulation system shall be installedForrecirculation 
distribution systems, only Demand Recirculation Systems with manual control pumps~ 
specified in the Reference Annendix RA4 4 shall be used; or 

ikh. . If no natural gas is connected to the building, an electric water heater that has an e:a.ergy 
factor equal to or greater than requiredmeets the requirements of under the l ... pplilmee 
Effieie;aey RegalationsSection 110.1and110.3. For electric resistance storage type water 
heatersA the capacity shall not exceed 60 gallons. No recirealatioa system shall be 
installedFor recirculation distribution systems, only Demand Recirculation Systems with 
manual control pumps as specified in the Reference Aooendix RA4.4 shall be used; or 

tik& A water-heating system determined by the executive director to use no more energy than 
the one specified in Item 1 above; or if no natural gas is connected to the building, a water-
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heating system determined by the executive director to use no more energy than the one 
specified in Item 2 above; or 

4¥4 Using the existing building plus addition compliance approach as defined in Section 
150.2(b)2 demonstrate that the proposed water heating system uses no more energy than the 
system defined in Item 1 above regardless ()f the type or number of water heaters installed~ 

EXCEPTION to Ssstion lS01l€!J}: B1asting maee@ssil!fo pifling shall Rat F€i~e insalatiea ae 
Q©00€Hl OOOOF 1§9.QQ)2A iii: 

H. =Roofs. =Replacements of the exterior surface of existing roofs shall meet the requi,rements of 
Section 110.8 and the applicable requirements of Subsections i and ii iii :ii, where more than 50 
percent of the roof is being replaced: 

WJioo the mtire Feet mellitimg th@ EieBlmi:g efthe tiw@llmg is Feplaeeti, afpli@al!l@ F@M0Bl@B:ts 0f 
S0ea011 l§'Q.lCsHA: shall h0 eempli0.t with. 

ii Low-rise residential buildings with steep-sloped roofs, in Climate Zones 10 through 15 shall have a 
minimum aged solar reflectance of 0.20 and a minimum thermal emittance of 0. 75, or a minimum 
SRI ofl6. · 

EXCEPTION TO 150.2(b )lHi!: The following shall be considered equivalent to Subsection 
ij: 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

Air-space of 1.0 inch (25 mm) is provided between the top of the roof deck to the 
bottom of the roofing product; or 

The installed roofing product has a profile ratio of rise to width of 1 to 5 for 50 
percent or greater of the width of the roofing product; or 

Existing ducts in the attic are insulated and sealed according to Section 150.l(c)9; or 

Buildings with at least R-38 ceiling insulation; or 

Buildings with a radiant barrier in the attic meeting the requirements of Section · 
150.l(c)2; or · 

Buildings that have no ducts in the attic; or 

In Climate Zones 10-15, R~_-2,or greater insulation above the roof deck. 

ij. Low-sloped roofs in elimate Zones 13 and 15 shall have a 3-year aged solar reflectance equal 
or greater than 0.63 and a thermal emittance equal or greater than 0.75, or a minimum SRI of 
75. 

EXCEPTION 1 to Section 150.2(b)1Hiji: Buildings with no ducts in the attic. 

EXCEPTION 2 to Section 150.2(b)1Hiij: The aged solar reflectance can be met by using 
insulation at the roof deck specified in TABLE 150.2-A-Jl . 

. I. Lighting. The altered lighting system shall meet the lighting requirements of Section 150.0(Kl. The 
altered luminaires shall meet the luminaire efficacy requirements of Section 150.0(k) and TABLE 
150.0-A. Luminaire power and lammaire elassifieatioa shall be determined iii aeeordtmse with 
Seetioa 130.0(c) 

EXCEPTION ta Seetien 150.1(9)11: For oaly residential lightilig alterations, Light EmittiB.g 
Diode (LED) modl:lles may be hardwired into luminaire hol:lSiligs manufaetared for ase with 
ilieaadescent lamps, proYided an of the followilig eonditioB:S are met: 

a. The lami:Bail'e has been pre•lioasly used and is :Ea aa e1dsting iestallation; aacl, 

b. The LED modl:lles are not LED lamps, integrated or aon ilitegrated type, as clefined by 
l\Nl/IBS RP le 2010; and; . 

c. The LED modl:lles comply with all otherreqa:irements iii Section 130.0(e); aacl 
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cl. The LED modules are eertified as hlgh effieaey ta the Commission in aeeordanse with Seetien 
110.9; and 

e. The LED modules are H.ot eoB:B:eeted using serew based soskets or screw base adaptors. 

2. Performance approach. This performance approach shall only be used for projects that include tradeoffs 
between two or more altered components that are listed in TABLE 150.2--B.Q. 

NOTE: I:Re altered components may be components of the same tvne. such as a tradeoffbetween two 
windows. or components of differing tvnes. such as a tradeoffbetween a window and an amount of attic 
insulation. 

A. The altered components shall meet the applicable requirements of Sections 110.0 through 110.9 and 
Section 150.0(a) through (q); and 

B. The.standard design for an altered component shall be the higher efficiency of existing conditions or 
the requirements stated in TABLE 150.2-B.Q. For components notbeing altered, the standard design 
shall be based on the existing conditions. When the third party verification option is specified as, a 
requirement, all components proposed for alteration for which the additional credit is taken. must be 
verified. 

·.;. 

TABLE 150.2-A-B AGED SOLAR REFLECTANCE INSULATION TRADE OFF TABLE 
Roof Deck Roof Deck Insulation 

Aged Solar Reflectance Insulation Aged Solar Reflectance 
R-value R-value 

0.62-0.60 2 0.44-0.40 12 

0.59-0.55 4 0.39-0.35 16 

0.54-0.50 6 0.34-0.30 20 

0.49-0.45 8 0.29-0.25 24 

SECTION 150.2 - ENERGY EFFICIENCY STANDARDS FOR ADDITIONS AND ALTERATIONS JN TO EXISTING 
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TABLE 150 2-B-C STANDARD DESIGN FORAN ALTERED COMPONENT 
Standard Design Without 

Standard Design With Third Party 
Altered Component 

Third Party Verification of Verification of Existing Conditions Sha·n 
Existing Conditions Shall be 

Based On· 
be Based On 

ceiling Insulation, 
The requirements of Sections 150.0(a), . Wall Insulation, and The existing insulation R-value 

Raised-floor Insulation 
(c), and(d) 

If the proposed U-factor is s: 0.40 and SHGC value is s: 
The U-factor of0.40 and SHGC value of 0 .3 5, the standard design shall be based on 1he existing 

Fenestration 0.35. The glass area shall be 1he glass U-factor and SHGC values as verified. Otherwise, the 

area of the existing building. standard design shall be based on the U-fact<>r of0.40 
and SHGC value of0.35. The glass area shall be the 

glass area of the existing building. 

Window Film · The U-factorof0.40 and SHGC value of The existing fenestration in the alteration shall be based 
0.35. on Table 1_10.6-A and Table 110.6-B. 

Space-Heiiting and Space- The requirements of 
The existing efficiency levels. Cooling Equipment TABLE 150.l-A 

Air Distribution System 
The requirements of Section 150.2(b)1D. 

- Duct Sealing 

Air Distribution System 
· The proposed efficiency levels. The existing efficiency levels. 

- Duct Insulation 

The requirements of Section 150.l(b)l 
Water Heating Systems wi1hout the solar water heating The existing efficiency energy factor. 

requirements. 

Roofing Products The requirements of Section 150.2(b)lH. 

All Other Measures The proposed efficiency levels. The ~xisting efficiency. levels. 

C. The proposed design shall be based on the actual values of the altered components. 

NOTES TO SECTION 150.2(b)2: 

1. If an existing component must be replaced with a new component, that component is considered an · 
altered component for the purpose of determining the standard design altered component energy budget 
and must meet the requirements of Section 150.2(b )2B. 

2. The standard design shall assume the same geometry and orientation as the proposed design. 

3. The "existing efficiency level" modeling rules, including situations where nameplate data is not 
available, are described in the Residential ACM Approval Manual 

EXCEPTION 1 to Section 150.2{b ): Any dual-glazed greenhouse or garden window installed as part of an 
alteration complies with the U-factorrequirements in Section 150.l(c)3. 

EXCEPTION 2 to Section 150.2{b): Where the space in the attic or rafter area is not large enough to 
accommodate the required R-value, the entire space shall be filled with insulation provided such installation 
does not violate Section 1203.2 of Title 24, Part 2. 

EXCEPTION 3 to Section l50.2(b}: Space-Conditioning System Ducts. The requirements of 
Sectionl50.0(m)l2, 150.0(m}l3, 150.0(m)14 and 150.0(m)15 do ROt apply to altered erlstmg daet systemsg@ 
not applicable to Section 150.2(P). 

( c) Whole Building. Any addition or alteration may comply with the requirements of Title 24, Part 6 by meeting the 
requirements for the entire buµ.ding. 
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2010 CALIFORNIA MECHANICAL CODE, CALIFORNIA CODE OF 
REGULATIONS, TITLE 24, PART 4 CHAPTER 6, DUCT SYSTEMS 

TABLE P4-A ADOPTION TABLE 
CODE SECTION CEC 

Entire 2010 CMC as noted in this table 1 

601.0 x 
602.0 x 
604.0 x 
605.0 x 

1 Adoptedby~~forence for Occupancies A, B, E, F, H, M, Rand S; see Sections 110.8(d)3, 120.4and150.0(m). 

2010 CALIFORNIA MECHANICAL CODE, CALIFORNIA CODE OF REGULATIONS, TITLE 24, PART 4 
CHAPTER 6, DUCT SYSTEMS . . 
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AP~ENDIX 1-A 
STANDARDS AND DOCUMENTS REFERENCED IN THE ENERGY 
EFFICIENCY REGULATIONS 
AIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE 

AHR! 210/240-2008 

ANSl/AHRl/CSA 310/380-
2004 

AHRI 320-98 

AHRI 325-98 

ANSl/AHRI 340/360-2007 

ANSI/AHR! 365-2009 

ANSI/AHR! 390-2003 

ANSI/AHR! 400-2001 

ANSI/AHR! 460-2005 

AHRI 550/590-2011 

ANSI/AHR! 560-2000 

AHRl680 

AHRI 1230-2010 

Available from: 

Performance Rating of Unitary Air Conditioning and Air-Source Heat Pump Equipment 
(2008 with Addendum 1) 

Standard for Packaged Terminal Air-Conditioners and Heat Pumps (2004) 

Water-Source Heat Pumps~ 

Ground Water-Source Heat Pumps (1998) 

Performance Rating of Commercial and Industrial Unitary Air-Conditioning and Heat 
Pump Equipment (2007 with Addenda 1 and 2) : 

Commercial and Industrial Unitary Air-Conditioning Condensing Units (2009) 

Performance Rating of Single Package Vertical Air-Conditioners and Heat Pump (2003) 

I iquid to I iquld HeafExchangers (2001) 

Performance Rating of Remote Mechanical-Draft Air-Cooled Refrigerant Condensers 
(2005) 

Performance Rating of Water-Chilling Packages Using the Vapor Compression Cycle 
(2011) 

Absorption Water Chilling and Water Heating Packages (2000) 

Perfonnance Rating of Residential Air Filter Equipment (2009) 

Perfonnance Rating of Variable Refrigerant Flow NBE> Multi-Split Air-Conditioning and 
Heat Pump Equipment (201 m 

Air-Conditioning and Refrigeration Institute 

4301 .North Fairfax Drive, Suite 425 

Arlington, Virginia 22203 

(703) 524-8800 

AIR CONDITIONING CONTRACTORS OF AMERICA 

Manual J - Residential Load Calculation, Eighth Edition~~ 

Available from: 

APPENDIX 1-A 

Air Conditioning Contractors of America, Inc. 

2800 Shirlington Road, Suite 300 

Arlington, VA 22206 

www.acca.org 

(703) 575-4477 

STANDARDS AND DOCUMENTS REFER,ENCED JN THE ENERGY EFFICIENCY REGUL4TJO.VS 
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AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION 
CANADIAN STANDARDS ASSOCIATION 
WINDOW AND DOOR MANUFACTURERS ASSOCIATION 

AAMAIWDMNCSA 101/l.S.2/A440-11 NAFS 2011 - North American Fenestration Standard/Specification for windows. doors. and 
skylights 

Available from: 

AAMA 
1827 Walden Office Square. Suite 550 
Schaumburg. IL 60173-4268 
(847)303-5664 
www.aamanet.org 

CSA 
5060 Spectrum Way. Suite 100 
Mississauga, ON. Canada L4W 5N6 
(800)463-6727 
www.csagroup.ora 

WDMA 
2025 M Street. NW. Suite 800 
Washington. DC 20036-3309 
(202)367-1157 
www.wdma.com 

AMERICAN NATIONAL STANDARDS INSTITUTE 

ANSI C82 6-2005 

ANSlllES RP-16-2010 

ANSI Z21. 10.3~2011 

ANSI Z21.13~2010 

ANSI Z21.40.4-1996 

ANSI Z21.47~2006 

ANSI Z83.8m2009 

Available from: 

ANSl/NSPl-5 2003 

Available from: 

APPENDIX 1-A 

Ballast for High-lntensitv Ojscharne Lamps-Methods of Measurement (2005) 

Nomenclature of Definitions for lllnmjoating Engineering (201 Q) 

Gas Water Heaters, Volume 1, Storage· Water Heaters with Input Ratings above 75,000 
Btu/h~~ 

Gas-Fired Low Pressure Steam and Hot Water Boilers ~@W 

Perfonnance Testing and Rating of Gas-Fired, Air-Conditioning and Heat Pump 
Appliances (1996) 

Gas-Fired Central Furnaces~~ 

Gas Unit Heaters and Gas-Fired Duct Furnaces ~@,Qfil 

American National Standards Institute 

25 West 43rd Street, 4th Floor 

New York, NY 10036 

(212) 642-4900 

Residential lnground Swimming Pools (2003)ANSI C82.6-2005 

Ballasts for High-Intensity Discharge Lamps - Methods of Measurement 

Association of Pool & Spas Professionals 

2111 Eisenhower.Ave. 

Alexandria, VA22314 

(703) 838-0083 

STANDARDS AND DOCUMENTS REFERENCED IN THE ENERGY EFFICIENCY REGULATIONS 
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AMERICAN SOCIETY OF HEATING, REFRIGERATING, AND AIR~CONDITIONING ENGINEERS 
(NATIONAL PUBLICATIONS) 

ASHRAE Standard 52 2 -2012 Method of Testing G§neral Ventilation Air-Cleaning Devices for Removal Efficiem;y by Particle 

~ 

ASHRAE Standard 55- Thermal Environment Conditions for Human Occupancy 
20i004 

ASHRAE Standard 62.2- Ventilation ;md Acceptable Indoor Afr Quality in Low-Rise Residential Buildings 
20.wG+ 

ASHREA Standards 193- Method of Test for Detennining the Airtightness of HVAC Egujoment 
.2lllil 

ASHRAE Handbook 

Applications Volume, 

Equipment Volume, 

Fundamentals Volume, 

Available from: 

APPENDIX 1-A 

Heating, Ventilating and Air-Conditioning Applications (2011) 

Heating, Ventilating and Air-Conditioning Systems and Equipment (2008) 

Fundamentals (2009) 

ASH RAE 

1791 Tullie Circle N.E. 

Atlanta, Georgia 30329-2305 

www.ashrae.org 

STANDARDS AND DOCUMENTS REFERENCED IN THE ENERGY EFFICIENCY REGL'LATJa.\rs 
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AMERICAN SOCIET.Y OF HEATING, REFRIGERATING, AND Am-CONDITIONING ENGINEERS 
(REGIONAL PUBLICATION) 

ASHRAE Climatic Data for RegionXArizona, California,,Hawaii, Nevada, Publication SPCDX, 1982, ISBN #20002196 
and Supplement, 1994, ISBN #20002596 

Available from: Order Desk 

Building News 

10801 National Boulevard 

Los Angeles, CA 90064 

(800) 873-6397 or (310) 474-m1 

http://www.bnibooks.com/ 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS 

ASME A 112.18.1-2011/CSA Plumbing Supply Fittings 
B125.1-11 

ASME A17 1/CSA 644-2013 Handbook on Safety Code for Elevators and Escalators 

Available from: ASME 

Three Park Avenue 

New York, NY 10016-5990 

(800) 843-2763 

http://www.asme.org/ 

AMERICAN SOCIETY FOR TESTING AND MATERIALS 

ASTM C554'+.1A 

ASTM C177~13 

ASTM C272...Q4.12 

ASTM C335-&a1.Q 

ASTMC518~ 

ASTM C731-Gl:l1.Q 

ASTM C-732-44-.12 

ASTM C836-12 

ASTM C-1167-00ll 

ASTM C1371..001Q 

ASIM C1492-09 

APPENDIX 1-A 

Standard Specification for Concrete Brick (m2014) 

Standard Test Method for Steady-State Heat Flux Measurements and Thermal 
Transmission Properties by Means of the Guarded Hot Plate Apparatus (~,2013 

Standard Test Method for Water Absorption of Core Materials for structural Sandwich 
Constructions (rn2012) 

Standard Test Method for Steady State Heat Transfer Properties of Horizontal Pipe 
Insulation (499i2Q10) 

Standard Test Method for Steady-State Thermal Transmission Properties by Means of 
. the Heat Flow Meter Apparatus (2QQa2010) 

Standard Test Method for Extrudability, After Package Aging, of Latex Sealants 
(™2010) 

Standard Test Method for Aging Effects of Artificial Weathering on Latex Sealants 
(aQQ4.2012) 

Standard Specification for High Solids Content Cold Liquid-Applied Elastomerjc 
Watemroofing Membrane for lJse with Separate Wearing Course (2012) 

Standard Specification for Clay Roof Tiles@lli 

Standard Test Method for Determination of Emittance of Materials Near Room 
Temperature Using Portable Emissometers (49932010) 

Standard Specification for Concrete Roof Tile <2009) 

STANDARDS AND DOCUMENTS REFERENCED IN THE ENERGY EFFICIENCY REGULATIONS 
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ASTM C1549-14 

ASTM C1583-13 

ASTM 0448-12 

ASTM 0522-13 

ASTM D822-44i3. 

ASTM D1003...QQi3. 

ASTM 01653-013 

ASTM 01863-11 

ASTM 02370-10 

ASTMD2824~ 

ASTM 03468-13 

ASTM 03805~.D.9 

ASTM D4798-G4.11 

ASTM 05870-11 

ASTM 06083-05 

ASTM 06694-13 

ASTM 006848-02 

APPENDIX I-A 

~~~~~~~~~~~~~~~~~ 

standard Test Method for Determination of Solar Reflectance Near Ambient 
Temperature Using a Portable Solar Reflectometer 

·~ 

Standard Test Method for Tensile Strength of Concrete Surfaces and the Bond strength 
or Tensile Strength of Concrete Repair and Overlay Materials by Direct Tension <Pull-off 
Method) (2013) 

Standard Classification for Sizes of Aggrerate for Road and Bridge Construction (2012\ 

Standard Test Methods for Mandrel Bend Test Of Attached Organic Coatings (?QQ.413\ 

Standard Practice for Filtered Open-Flame Carbon-Arc Exposures of Paint and Related 
Coatings (rn2013) 

Standard Test Method for Haze and Luminous Transmittance of Transparent Plastics 
crn2013i 

Standard Test Methods for Water Vapor Transmission of Organic Coating Rims (20013\ 

Standard Specification for Mineral Aggregate Used on Built-lJp Roofs (2011) 

standard Test Method for Tensile Properties of Organic Coatings (201 Q) 

Standard Specification for Aluminum-Pigmented Asphalt Roof Coatings, Nonfibered, 
Asbestos Fibered, and Fibered without Asbestos..{~ 

Standard Specification for Liquid-Applied Neoorene and Chlorosulfonated Polyethylene 
Used in Roofing and Wateroroofing <2013) · 

Standard Guide for Application of Aluminum-Pigmented Asphalt Roof Coatings~ 
1 QQ:jZ (F98(3(3F9'"9el :;IQ~ 

Standard Test Method Accelerated Weathering Test Conditions and Procedures for 
Bituminours Materials (Xenon-Arc Method) (rn2011) 

Standard Practice for Calculating Propertv Retention Index of Plastics <2011) 

Standard Specification for Um1id Appliad Acrvlic Coating Used in Roofing (2005) 

Standard Specification for I iquid-Applied Silicone Coating Used in Spray Polyurethane 
Foam Roofing <2013) 

standard Specification for Ah1minum-Pigmented Emulsified Asohalt Used as a 
Protective Coating for Roofing (2002\ 

STANDARDS AND DOCUMENTS REFERENCED IN THE ENERGY EFFICIENCY REGULAT10.l'1S 
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ASTM E96..QQ14 

ASTM E-283 91 (1tl99)12 

ASTM E408 71 ~QQS),13 

ASTM E779-10 

ASTM E972-13. 98EaQQ7) 

ASIM E1677-11 

ASTM E1918-15 

ASTM E1980,4-Q1 

ASTM E2178-'l313 

ASTM E2357-Qitl 

ASTM E77Q QJj;Q ,. 

ASTM E1877 95 ~QQQW; 

ASTM caae Ge 

ASTM C1 §83 Q4 

ASTM Q!i22 Q3a E2QQ1) 

ASTMQ1€i3J QJ 

ASTM Q2J7Q 92 ~QQ2) 

ASTPA QJHH! QQ 

/\STM Q§a?Q 90 (2QQ3) 

.'\STM 98QSJ Q8e1 

/\HM 98894 Q1 

Available from: 

APPENDIX I-A 

2016 Buildinr · 9rgy Efficiency Standards 
~~~~~~~~~~~~~~~~ 

Standard Test Methods for Water Vapor Transmission of Material~ 

Standard Test Method for Determining the Rate of Air Leakage Through Exterior 
Windows, Curtain Walls. and Doors Under Specified Pressure Differences Across the 
Specime~ · 

Standard Test Methods for Total Normal Emittance of Surfaces Using Inspection-Meter 
Techniques (rn2013) 

Standard Test Method for Deteunining Air Leakage Rate by Fan Pressurization 12010) 

Standard Test Method for Solar Photometric Transmittance of Sheet Materials Using 
Sunligh~ 

Standard Specification for an Air Retarder IAR) Material or System for Low-Rise Frarped 
Building Walls (2011) · 

Standard Test Method for Measuring Solar Reflectance of Horizontal and Low-Sloped 
Surfaces in the Fjeld <2015) 

Standard Practice for Calculating Solar Reflectance Index of Horizontal and Low-Sloped 
~Surfaces~ 

Standard Test Method for Air Permeance of Building Material~ 

Standard Test Method for Determining Air Leakage of Air Barrier Assemblies~ 

StaREiaFel Test Metl:leei faF QeteFl'RiRiRg Air beal(age Rate ey FaR Pressurfa;atie~ 

StaReiarel SpeeifisatieR fer aR Air Retareier (A~ MateFial er SysteR'I fer bew lo\iee Fra!Tleel 
Q1:1ileiiRg 'Alail~ 

StaRelaFEI SpesifieatieR fer Migl:! Seli£le CeffieRt, CelEI biEIYiel :'\j3(31iBEI l!!fasteR'!eFiS 
V\'iilterpreefiRg MeFRBFaRe fer IJse witl:I SepaFete \t\JeariR§ Ce1:1FSB faQQ§) 

StaRelaFEI +est Metl:leEI fer TeRsile StreRgtl:I ef CeRerste Si.irfasss aREI tl:le Be Rel StFBRgtl:I 
er TeReile StFBR§tR ef CeRerete Re13air aREI Overlay Materials fay Qirest TeRsieR E?YU sff 
Metl:lsel) (2QQ4) 

l;taREiaril +est MetI:1eele fer MaRelrel EleRel Test ef.l\ttael:ieel GrgaRis CeatiRgs {2QQ1) 

StaRelarel +est Me.theeis fer \l'Jater ¥a13er TFaRSR'lissieA sf Or§aRis CeatiFtg r;ilffls f2QG3) 

StaReiarel +est Metl:isel far TeAsile PrsfOeFties ef QrgaRis CeatiR§S (2QQ2) 

StaAEiarEI S13eeifisatieR fer bi€jl:liel A13131ieEI ~leepreRe aRel Cl:lleresbllfeRateEI Pelystl:lyleAe 
Useel iR ReefiR§ aREI 'Jlla!el'{ilreeliR§ (1999) 

StaREiarEI Praetise fer CalsYlatiR§ Prn13err/ ReteRtieR IReiBJE ef Plaetiee EaQQa) 

StaReiarEI SpesifisatieR fer bii;i1o1iei •°'!lJ:llieel :A.erylie CsatiR§ Yseel iR ReefiR§ ~QQ!i) 

StaREiaFEI SpeeifisatieR far biei1:1iel Ap131ieel SilieeRe CeatiR§ Useel iR Spi:ay PeiyuretRaRa 
r;eam ReeflR§ ~QQ1) 

American Society for Testing and Materials 

1 DO Barr Harbor Drive 

West Conshohocken, Pennsylvania 19428-2959 

(800) 262-1373 or (610) 832-9585 

STANDARDS AND DOCUMENTSREFEJ1ENCED IN THE ENERGY EFFICIENCY REGULATIONS 
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CALIFORNIA BUILDING ST~ARDS COMMISSION 

201 o California Electrical Code 

2010 Caiifomia Plumbing Code 

2010 California Mechanical Code 

2010 California Building Code 

Available from: California Building Standards Commission 

2525 Natomas Park Drive, Suite 130 

Sacramento, CA 95833-2936 

(916) 263-0916 

www.bsc.ca.gov 

CALIFORNIA ENERGY COMMISSION 

Appliance Efficiency Regulations 

Building Energy Efficiency Standards for Residential and Nonresidential Buildings 

Reference Appendices for the Building Energy Efficiency Standards for Residential and Nonresidential Buildings 

Nonresidential Alternative Calcula~ion Method (ACM) Approval Manual 

Nonresfdential Alternative Calculation Method (ACM) Reference Manual 

Nonresidential Compliance Manual 

Residential Alternative Calculation Method (ACM) Approval.~anual 

Residential Alternative Calculation Method (ACM) Reference Manual 

Residential Compliance Manual 

New Solar Homes Partnership Guidebook, currently adopted by the Energy Commission. 

Available from: California Energy Commission/Publications 

1516 Ninth Street 

Sacramento, CA 95814 

(916) 654-5200 

www.eneray.ca.gov/title24. 

CALIFORNIA DEPARTMENT OF CONSUMER AFFAIRS 

Standards for Insulating Material 

Available from: 

APPENDIX 1-A 

California Department of Consumer Affairs 

Bureau of Electronic and Appliance .Home Furnishings and Thermal Insulation 

348§ Oronge Greve Ave4244 South Market Court. Suite D 

Sacramento. California 95834-1243Nerth Highlands, CA 9§660 

(916) §74 2041999-2041 
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COOLING TECHNOLOGY INSTITUTE 

CTI ATC-105-00 

CTI ATC-105$-11 

CTI STD-201-04 

Available from: 

Acceptance Test Code for Water Cooling Towers (2000) 

Acceotance Test Code for Closed-Circuit CooUng Towers (2011) 

Standard for the Certification of Water-Cooling Tower Thermal Performance 
~@ill 

Cooling Technology Institute 

2611FM1960West, SuiteA-101 

Houston, Texas 77068-3730 

PO Box73383 

Houston, Texas 77273-3383 

(281) 583-4087 

COOLROOFRATINGCOUNCIL 

CRRC-1 

Available from: 

Product Rating Program Manual (~2014) 

Cool Roof Rating Council 

1610 HaffiseR street44915th Street. Suite 400 

Oakland, CA 94612 

(866) 465-2523 

www.coolroofs.org 

HYDRONICS INSTITUTE 

. · HI Heating Boiler Standard 86, 6th Edition, (1989) 

Available from: Hydronics Institute 

35 Russo Place, P.O. Box 218 

Berkeley Heights, New Jersey 07922 

(908) 464-8200 

ILLUMINATING ENGINEERING SOCIETY OF NORTH AMERICA 

The IESNA Lighting Handbook, Tenth WiRtJ:i.Edition ~@ID 

· .. v 

!ES LM-79-08 IES Aoproved Method for the Electrical and Photometric Measurements of Solid-State 

JES TM-15-11 

Available from: 

APPENDIX 1-A 

Ughtii'ig Products <2011 \ · 

Lumjnaire 

!ESNA 

120 Wall Street, 17th Floor 

New York, New York 10005-4001 

(212) 248-5000 

Email: iesna@iesna.org 

STANDARDS AND DOCUMENTS REFERENCED IN THE ENERGY EFFICIENCY REGULATIONS 
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INTERNATIONAL ASSOCIATION OF PLUMBING AND MECHANICAL OFFICIALS 

2007 California Mechanical Code 

Available from: International Association· of Plumbing and Mechanical Officials 

2001 E. Walnut Drive South 

Walnut, California 91789-2825 

800 85-IAPMO (854-2766) 

www.iapmo.org 

INTERNATIONAL CONFERENCE OF BUILDING OFFICIALS 

2007 California Building Code 

Available from: International Conference of Building Officials 

International Code Council Los Angeles District Office 

5360 South Workman Mill Road 

Whittier, California 90601-2298 

(800) 284-4406 

www.icbo.org 

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION 

IS0-13256-1 

ISO 13256-2 

ISO Standard 17025 

Avaiiab.le from: 

APPENDIX 1-A 

Water-Source Heat Pumps - Testing and Rating for Performance - Part 1: Water-to-Air 
and Brine-to-Air Heat Pumps (1998) 

Water-Source Heat Pumps -Testing and Rating for Performance - Part 1· Water-to-Air 
and Brine-to-Water Heat Pumps (1998) 

General Cdteria for the Competence ofTesting and Calibration I aboratories (2005) 

ISO 

1, rue de Varernbe 

Case postale 56 

CH-1211 

Geneve 20, Switzerland 

STANDARDS AND DOCUMENTS REFERENCED IN.THE ENERGY EFFICIENCY l?E(JULATIOlVS 
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NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 

NEMA SSL 7A-2013 

Available from: 

"Phase Cut Dimming for Solid State Lighting: Basic Compatibility;'. 

1300 North 17th Street. Suite 1752 

-Rosslyn. VA 22209 

703-841-3200 

www.nema.org 

NATIONAL FENESTRATION RATING COUNCU, 

NFRC 100 

NFRC200 

NFRC202 

NFRC203 

NFRC400 

Available from: 

Procedures for Determining Fenestration Product LI-factors <™2014) 

Procedures for Determining Fenestration Product Solar Heat Gain Coefficients and 
Visible Transmittance at Normal Incidence (~2014) 

Procedure for Determining Translucent Fenestration Product Visible Transmittance at 
Normal lnciden~ (~2014) 

Note: This Technical document has yet not been fully approved by NFRC. If this 
document is not approved before the Building Energy Standards effective date it will be 
removed. 

Procedure for Determining Visible Transmittance of Tubular Daylighting Devices 
cm2014> 

Note: This Technical document has yet not been fully approved by NFRC. If this 
document is n9t approved before the Building Energy Standards effective date it will be 
removed. 

Procedure; for Determining Fenestration Product Air Leakage (~2014) 

National Fenestration Rating Council 

8484 Ceel'f:lia Ave6035 Jw Lane Suite 140 

Greenbelt MD 20770. 

Silver S13RF!!!, MQ 2Q91Q 

(301) 589-1776 

WWW.NFRC.org and Email: info@nfrc.org 

NSF INTERNATIONAL (FORMERLY NATIONAL SANITATION FOUNDATION) 

NSF/ANSI 50 2005 

Available·from: 

APPENDIX 1-A 

Circulation System Components and Related Materials for Swimming Pools, Spas/Hot 
Tubs (2005) 

NSF International 

PO Box 130140 

Ann Arbor, Ml 48113 

(734) 769-8010 

STANDARDS AND DOCUMENTS REFERENCED JN THE ENERGY EFFICIENCY REGULATIONS 
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' SHEET METAL AND AIR CONDITIONING CONTRACTORS NATIONAL ASSOCIATION 

Residential Comfort System Installation Standards Manual (1998) 

HVAC Duct gonstmction Standards '2006) 

Available from: Sheet Metal And Air Conditioning Contractors National Associatio11 (SMACNA) 

4201 Lafayette Center Drive 

Chantilly, VA 20151-1209 

. (703) 803-2980 

www.smacna.org 

UNDERWRITERS LABORATORIES 

UL 181 

UL 181A 

UL 1818 

UL 723 

UL 727 

UL 731 

UL 1574 

UL 1598 

UL 2108 

Available from: 

APPENDIX 1-A 

Standard for Safety for Factory-made Air Ducts and Connectors (1996) 

Standard for Safety for Closure Systems for Use with Rigid Air Ducts and Air 
Connectors (1994) 

Standard for Safety for Closure Systems for Use with Flexible Air DuctS and Air 
Connectors (1995) 

Standard for Test for Surface Burning Characteristics of Building Materials (1996) 

Standard for Oil-Fired Central Furnaces (1994) 

Standard for Oil-Fired Unit Heaters (1995) 

Track Lighting Systems (2000) 

Standard for Luminaires (2000) 

Low Voltage Lighting Systems (2008) 

Underwriters Laboratories 

333 Pfingsten Road 

Northbrook, Illinois 60062-2096 

(847) 272-8800 

STANDARDS AND DOCUMENTS REFERENCED IN THE ENERGY EFFICIENCY REGULATJO,VS 
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LEGAL NOTICE 

This report was prepared by Pacific Gas and Electric Company and funded by the California.utility 
customers u,nder the auspices of the California Public Utilities Commission. 

Copyright 2016, Pacific Gas and Electric Company. All rights reserved, except that this document may 
be used, copi§!d, and· distributed withoµt modification. 

Neither PG&E nor any of its employees makes any warranty, express or implied; or assumes any legal 
liability or responsibility for the accuracy, completeness or usefulness of any data, information, method, 

product, policy or process disclosed in this document; or represents that its use will not infringe any 
privately-owned rights including, but not limited to, patents, trademarks or copyrights. 
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2016 Energy Efficiency Ordinance Cost Effectiveness Study 

1 · Introduction 
The California Building Energy Efficiency Standards Title 24, Part 6 (Title 24) (CBC, 2016b) is 
maintained and updated every three years by two state agencies, the California Energy Commission 
(CBC) and the Building Standards Commission (BSC). In addition to enforcing the code, local 
jurisdictions have the authority to adopt local energy efficiency ordinances, or reach codes, that exceed 
the minimum standards defined by Title 24 (as established by Public Resources Code Section 
25402. l(h)2 and Section 10-106 of the Building Energy Efficiency Standards). Local jurisdictions must 
demonstrate that the requirements of the proposed ordinance are cost effective and do. not result in 
buildings consuming more energy than is permitted by Title 24. In addition, the jurisdiction must obtain 
approval from the CEC and file the ordinance with the BSC for the ordiriance to be legally enforceable. . . 
This report presents the res'Ults from analysis of the feasibility and cost-effectiveness of requiring new 
low.,.rise single family and multifamily residential construction to exceed the 2016 Building Energy 
Efficiency Standards, which become effective January 1, 2017. The analysis includes scenarios of 

· compliance packages options and cost effectiveness analysis for all sixteen California climate zones. Four· 
levels of building energy performance were examined: 

(1) exceeding the minimum requirements by at least 15%, consistent with the voluntary Tier 1 
Performance Standard in Title 24, Part 11 (CALGreen), 

(2) exceeding minimum requirement by at l~ast 30%, consistent with the voluntary Tie;r 2 
Performance Standard in CALGreen, 

(3) meeting minimum Title 24 efficiency performance targets plus on-site renewable energy 
generation sufficient to achieve an Energy Design Rating of zero (TDV-Zero ), consistent with the 
voluntary Zero Net Energy Design tier in CALGree~ 

( 4) meeting minimum Title 24 efficiency performance targets plus on-site renewable energy 
generation sized to offset a portion of the total TDV loads of the building without risking sizing 
of the PV system larger than the estimated electrical energy use of the building. · 

2 Methodology and Assumptions 
2.1 . Building Prototypes 

The CBC defines building prototypes which it uses to evaluate the cost-effectiveness of propos~d changes 
to Title 24 requirements. There exist two single family prototypes and one multifamily prototype, all three 
of which are used in this analysis in development of the above~code efficiency packages. Table 1 
describes the basic characteristics of each prototype. Additional details on the prototypes can be found in 
the ACM Approval Manual (CBC, 2016a). 

Table 1: Prototvve Characteristics 
Single Family Single Family 

·Multifamily 
One-Story Two-Stoa 

6,960 ft2: 
Conditioned Floor Area . 2,100 ft2 2,700 ft2 (4) 780 ft2 & . 

(4) 960 ft2units 

Num. of Stories 1 2 2 

Num. of Bedrooms 3 3 
(4) 1-bed & 

( 4) 2-bed units 

Window-to-Floor Area Ratio 20% 20% 15% 
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Additionally, each prototype building has the following features: 

• Slab-on-grade foi:indation 
• Vented attic. High performance attic in climates where prescriptively assigned (CZ 4, 8-16) with 

insulation installed below roof deck. Refer to Table 150.1-A in Appendix A,. 
• Ductwork located in the attic for single family homes and in conditioned space for.multifamily. 
• Split-system gas furnace with air conditioner that meet the minimum federal guidelines for 

efficiency 
• Tankless gas water heater that meets the minimum federal guidelines for efficiency; individual 

water heaters in each multifamily apartment. · 

Other features are defined consistent with the Standard Design in the Alternative Calculation Method 
Reference Manual (CEC, 2016d), designed to meet, but not exceed, the minim.um requirements. 

The CEC's standard protocol for the single family prototypes is to weight the simulated energy impacts. 
by a factor that represents the distribution of single-story and two-story homes being built statewide, 
assuming 45% single-story homes and 55% two-story homes. Simulation results in this study are 

, therefore characterized according to this ratio, which is approximately eq~valent to a 2,43,0 ft2 house1• 

2.2 Efficiency Measures & Package Development 

The CBECC-RES 2016.2.0 ALPHA22 (833) compliance simulation tool was used to evaluate energy 
impacts using the 2016 prescriptive standards as the benchmark and the 2016 time dependent valuation 
(TDV) :values. TDV is the energy metric used by the CEC since the 2005 Title 24 energy code to evaluate 
compliance with the Title 24 standards. TDV values energy use differently depending on the fuel source 
(gas, electricity, and propane), time o;f day, and season. TDV was developed to reflect the "societal value 
or cost" of energy including long-term projected costs of energy .such as the cost of providing energy 
during peak periods of demand and other societal· costs such as projected costs for carbon emissions. 
Electricity used (or saved) during peak perio~s of the summer has a much higher value than electricity 
used (or saved) during off-peak periods (Horii et al, 2014). 

The methodology used in the analyses for each of the prototypical building types begins with a design 
that precisely meets the minimum 2016 prescriptive requirements (0% compliance margin). A table of . 
prescriptive measures used in each base design by climate zone is located in Appendix A. Using the 2016 
baseline as the starting point, prospective energy efficiency measures were identified and modeled in each 
of the prototypes to determine the projected energy (Therm and kWh) and compliance impacts. A large 
set of parametric runs3 were conducted to develop packages of measures that exceed the minimum code · 
performance level by 15% (CALGreen Tier 1), and ~0% (Tier 2). The consultants authoring this study 
selected packages and measures based on decades of experience with residential architects, builders, and 
engineers along with general knowledge of the relative acceptance and preferences of many measures, as 
well as their incremental costs. · 

1 2,430ft2=45% * 2,100 ft2 + 55%·* 2,700 ft2 
2 On June 14, 2016 the CBC approved CBECC-Res 2016.2.0 Version of the software. The version used 
for this study is neai:ly identical to the approved. version with the exception of minor changes that do not 
affect the cost effective analysis of the measures evaluated. 

3 Using the "quick" simulation speed option. 

Page2 September, 2016 
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Evaluation results for the selected packages show that meeting the pe~formance targets for both single 
family and multifamily prototypes is feasible in most climate zones. In climates where it was not feasible, 
targets were relaxed to an appropriate level. It is important to note that the packages contained in this 
report are examples only; any project meeting requirements of a loca:I.ordinance, both single family and 
multifamily, must independently evaluate and identify the most cost effective approach based on project-
specific factors. · 

Follo~ing are descriptions of each of the efficiency measures applied in this analysis. 

Quality Insulation Installation COID: HERS rater verification of insulation quality according to the 
procedures outlined in the ~O 16 Reference Appendices RA3 .5 (CBC, 2016c ) .. QII is included in all cases 
since it is a pre-requisite for all the voluntary tiers in 2016 CALGreen. . 

Reduced Infiltration CACHSO): HERS rater field verification and diagnostic testing of building air 
leakage according to the procedures outlined in.the 2016 Reference Appendices RA3.8 (CBC, 2016c). 
The default infiltration assumption for single family homes is 5 air changes per hour at 50 Pascals 
(ACH50)4 and the reduced level applied in tills analysis is 3 ACH50. This measure was not applied to 
multifamily homes because the modeling software does not allow this credit unless each unit is modeled 
individual_ly, which is not typical in the compliance process for multifamily buildings: 

Window Performance: Reduce window U-value from the pn::scriptive value of 0.32 to 0.30 in all 
climates and reduce the solar heat gain coefficient (SHGC) from"the prescriptive value of 0.25 to 0.23 in 
climate zone 2, 4, 6 through 16. In climate zones 1, 3, and 5 there is no prescriptive SHGC requirement 
and the default value of 0.50 is left as is. 

Door Performance: Install insulated doors that meet a U-value of 0.20 at the front entry and doors 
between the holise and garage. It's assumed there is a single 3' x 6'8" entry door per single family home 
and multif3mily unit as well as a second 3' x 6' 8" door to the garage per single family home. 

Cool Roof: Install a roofing product that's rated by the Cool Roof Rating Council to have an aged solar 
reflectance of 0 .20. This measure only applies to climates zones where this is not already. required 
prescriptively. ' 

Exterior Wall Insulation: Increase wall cavity insulation from R-19 to R-21in2x6 walls. 

High Performance Attics (HPA): For climates where HP A is not already prescriptive under the 2016 
code (CZ 1-3, 5-7), increase attic ceiling insulation to R-38 and add insulation under the roof deck 
between framing (R-13 for roofwi~h air space, R-18 for roof without air space) . 

. High Efficiency Furnace: Upgrade :furnace to a condensing unit with an efficiency of92% AFUE. 

High Efficiency Air Conditioner: Upgrade air conditioner efficiency beyond federal efficiency 
minimum to either SEER 15 I BER 12.5 or SEER 16 /BER 13. 

High Efficacy Fan: Upgrade the fan in the :furnace or air handler using an electronically commutated 
motor (ECM) that meets an efficacy of 0.3 Watts I cfm or lower operating at full speed. Fan watt draw is 
ve:r:ified by a HERS rater according to" the procedures outlined in the 2016 Reference Appendices RA3.3 
(CBC, 2016c). New federal regulations that go into effect July 3, 2019 are expected to result in equivalent 
performance for all newly manufactured furnaces provided that the ducts are sized prope!ly: 

' . 
4 Whole hoU.se leakage tested at a pressure difference of 50 Pascals between indoors and outdoors. 
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. . 
Refrigerant Charge Verification: HERS rater verification of proper air conditioner refrigerant charge 
according to the procedures outlined in the 2016 Reference Appendices RA3 .2 (CBC, 2016c ). This · 
measure only applies to climates zones where this is not already required prescriptively. 

R-8 Duct Insulation: Increase duct insulation to R-8. This measure only applies to climates zones where 
R-8 ducts are not already required prescriptively. 

High Efficiency Water Heater: Upgrade tankless water heater to a condensing unit with a rated Energy 
Factor (BF) of either 0.94 or 0.96. · 

Hot Water Pipe Insulation: Beginnillg in January 1, 2017 the 2016 California Plumbing Code will 
require pipe insulation levels that are close to that required if taking the Title-24 pipe insulation credit. 
This. credit will be obsolete under the 2016 energy code, however, the HERS-Verified Pipe Insulation 
Credit, as defined in the 2016 Reference Appendices RA3.6.3 (CBC, 2016c), will remain. While CBBCC­
Res has not yet been updated to reflect this, for this analysis it was a,ssumed that the revised HERS 
verified credit would be equivalent to the current credit for pipe insulation without HERS verification. 
This was determined based on simulations that demonstrated the HERS credit to be valued at roughly 
twice that for pipe insulation without verification.in terms of TDV energy: This credit was only applied to 
single family residences. For costing ·purposes, 120 linear. feet of 1/2in insulated pipe is assumed to be ·. 
insulated. · · · · 

iiot Water Compact Distribution: HERS rater verification of compact distribution system requirements 
according to the procedures outlined in the 2016 Reference Appendices RA3.6.5 (CBC, 2016c). This 
measure was applied to multifamily buildings only. Many multifamily buildings with individual wat~r 
heaters are expected to easily meet this credit with little or no alteration to plumbing design. This measure 
also requires verification of pipe insulation per the HERS-Verified Pipe Insulation Credit. Assumption is 
60 linear feet per dwelling unit of 1/2in insulated pipe. 

·pv Compliance Credit: To be eligible for this compliance credit a PV system with a minimum capacity 
of 2 kW DC per single family home with no more than 2,000 ft2 of conditioned floor area and 1 kW DC 
per multifamily unit with no more than 1,000 ft2 of conditioned floor area is required. For the single 
family 2,430 ft2 prototype the minimum capacity as calculated by CBBCC-Res is 2.0 kW to 2.4 kW 
depending on the climate zone. The multifamily apartment units in the prototype are all under 1,000 ft2 
and therefore require a 1 kW system. The credit was developed to give builders an option with which to 
trade-off High Performance Attics and Walls, and to begin preparing for ZNE requirements. 

Table 2 below summarizes the measures evaluated along with cost assumptions. 
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Ti bl 2 M. a e : easure D escrrp; ons &C tA OS ssump wns 
IncreJUe:O.talC:ost 

Performance Single MF-Per 
Measure Level Fanrlly Unit Source & Notes 

City of Palo Alto 2016 Reach Code Ordinance: 
Qil Yes $519 $133 htto://www.cityofualoalto.org!'.'.civicax/filebank/documents/52054 

NREL measure cost database ($0.115/ft2 for sealing)+ HERS rater 
ACH50 3.0 $379 n/a verification ($100). 
Wall 2016. CASE Report: Residential High Performap_ce Walls and Qil, 
Insulation R-21 $164 n/a 2016-RES-ENV2-F 

· Aged Reflect $0-$0.50 I ft2 of roof area per local industry expert at LBNL. Used 
Cool Roof =0.20 $523 $131 average of $0 .25/ft2• 

WindowU-
factor/ SHGC 0.30/0.23 $73 $20 EnerComp ($0.15/ft2 of window area) 

NREL measure cost database ($3 .50/ft2) for 'doors ·between house 

Doors 0.20 U-factor $210 
and garage. Double cost ($7 /ft2) for front door-assuming a premium 

$140 product.· 
High For climate zones 1-3,·& 5-1 only where HPA is not prescriptive. 
Performance R-15 under 2016 CASE Report: Residential Ducts in Co]lditioned Space I High 
.Attics (HPA) roof deck $878 $219 Performance Attics, 2016-RES-ENVl-F 
Furnace 92% $389 $351 .Local HV AC contractor, 1v.1F reduction for smaller capacity. 
Air 15/12.5 $78 $46 Local HV AC contractor, 1v.1F reduction for smaller .capacity. 
Conditioning Average of local HV AC contl'.actor & NREL database costs. 1v.1F 

16/13 . $839 $699 reduction for smaller capacity. 
Fan Efficacy 0.3 Watts/c:fm $143 $104 Local HV AC contractor, 1v.1F reduction for smaller capacity. 

. . 
Refrigerant HERS 
Charge verified n/a $75 Local HERS rater. 

· For climate :zpnes 3, 6, & 7 where not prescriptive. 2016 CASE 
Duct Report: Residential Ducts in Condition.ed Space I .High Performance 
Insulation R-8. $164 n/a Attics, 2016-RES-ENVI-F 

0.94EF $0 $0 Internet pricing and plumbing contractor input. Minimal 
incremental equip cost and lower cost to install PVC venting 

Water heater (condensing) vs stainless venting (standard). Slight premium going 
0.96EF $100 $100 from 0.94 to 0.96. 

Roughly equivalent.to code requirements effective Jan. 2017. 10% 
of$3.87 per.ft (2013 SF DHW CASE study) for additional labor to 

Hot water pipe. HERS pass HERS inspection; $100 for HERS verification ·per local HERS : 
insulation verified $146 n/a raters. 
Hot water Assume compact design already or easily achieved in 1v.1F units - no 
compact HERS added cost. $100 HERS verification fee per local HERS rater. Pipe 
distribution verified n/a . $112 insulation cost per the pipe insulation measure assumptions. 

Avg. syste~ cost for systems < lOkW (for the last 12 months) of 
$5.29/Watt for single family (htm://www.gosolarcalifomia.ca.gov/). 
For multi-family systems, an average of the< 10 kW and> lOkW 
system cost ($4.37/Watt) was used; systems are expected to be 
typically greater than 10 kW, although not as large as some 
commercial systems reported on in the database. In both cases cost . 

System size $3.53 I $3.21 I was reduced by $0.25/Wattfor theNSHP incentive & 30% forthe 
PV varies kW DC kW DC solar investment tax credit. . 
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2.3 Efficiency Packages 

Three efficiency packages were developed for each climate zone where feaSible, as described below. 
Since the federal government does not allow focal or state government agencies to require the use of 
federally~regulated equipment that exceeds the minimum standard requirement, this analysis iI).cludes at 
least one package for each climate zone that does not require installing equipment with higher efficiencies 
than.federally mandated .. In climates where the PV Compliance Credit (PVCC) is available (all climates 
except 6 and 7) a package that includes the PVCC in addition to efficiency measures was evaluated to 
achieve Tier 2 performance levels. 

1) Envelope: These packages focus on building envelope measures but also include efficient hot 
· water pipe distribution and cooling fan efficiency measures that don;t trigger federal preemption · 

issues. 
2) Equipment: Use ofHV AC and water heating equipment that are more efficient than fede~al 

i>tandards combined with efficient envelope measures if necessary. 
3) PV Credit: Utilize the PV compliance credit (PVCC) available in all climate zones except 6 and 

~ . 

2.4 PV Peiformance Packages 

Using the Tier 2 efficiency package (or Tier 1 in cases where reaching Tier 2 wasn't feasible), the PV 
syste~ was evaluated and sized to offset TDV loads for the following two conditions: 

1) PV-Plus: Install a PV system sized to offset a portion of the total household energy use based on 
TDV energy. PV sizing is consistent with the methodology included in the California Energy 
Commission's proposed Sola.r PV Ordinance being developed by the CEC, and PV si.zillg 
calculations were developed such that PV size .is to ~e equivalent to offsetting approximately 80% 
of total estimated building electricity use for a gas/electric home built to the 2016 Title 24. Table 
3 summarizes the prescriptive PV sizing based on Climate Zone and home size. 

2) TDV-Zero: Install a PV system sized to offset 100% of building energy use based on TDV 
energy, including appl~ances and plug loads. This is consistent with the requirements of the 
CAL.Green-Zero Net Enei;gy Design tier. · 

In both these cases PV is evaluated in CBECC-Res according to the California Flexible Installation (CPI). 

Table 3: Minimum PV System Size (kWncJ required to meet Solar PV Ordinance by. Climate Zone 

Conditioned 
CZl CZ2 CZ3 

Space (ft2) 

Less than 
1.6 1.4 . 1.5 

1000 

1000 -.1499 2.0 1.7 1.7 

1500 - 1999 2.4 2.0 2.1 

2000-2499 2.8 2.3 2.4 

. 2500-2999 32 2.6 2.7 

3000 - 3499 3.6 2.9 3.0 

3500 -3999 3.9 32 3.2 

4000-4499 4.3 3.5 3.5 

CZ4 CZ5 

1.3 1.4 

1.5 . 1.6 

1.8 1.9 

2.1 2.1: 

2.4 2.4 

2.6 2.7 

2.9 2.9 

32 3.1 

CZG 

1.5 

1.7 

2.0 

2.3 

2.6 

2.9 

3.2 

3.4 

CZ7 CZ8 

1.3 1..5 

1.5 1.8 

1.8 2.1 

2.0 2.4 

2.3 2.7 

2.5 3.0 

2.7 3.3 

2.9 3.6 . 
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CZ? CZlO CZ11 CZ12 CZ13 CZ14 CZlS CZ16 

1.4 1.4 1.7 1.5 1.8 1.3 2.1 1.3 

1.7 1.7 2.2 1.9 2.3 1.6 2.8 1.6 

2.0 2.0 2.7 2.3 2.8 2.0. 3.5 1.9 

2.3 2.3 3.2 2.7 3.4 2.3 4.2 2.3 

2.6 2.7 3.7 3.1 3.9 2.7 4.9 2.6 

2.9 3.0 4.2 3.4 4 .. 4 3.0 5.6 3.0 

3.2 3.3 4.7 3.8 4.9 3.4 6.3 3.3 

3.5 3.6 5.1 42 5.4 3.7 7.0 3.6 
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2.5 Cost Effectiveness 

A customer based approach to evaluating cost effectiveness was used based on past experience with 
Reach Code adoption by local governments. The current residential utility rates at the time of the analysis 
were used to calc~ate utility costs for all cases and determine cost effectiveness for the proposed 
packages. Annual utility costs were calculated using hourly electricity and gas output from CBECC-Res 
and applying the utility tariffs summarized in Table 4. Appendix C includes the utility rate schedules 
used for this study. The standard residential rate (El in PG&E territory, Din SCE territory, & DR in 
SDG&E) was applied to the base case and all cases without PV systems. The applicable residential time­
of-lise (TOU) rate was applied to all cases with PV systems. 5 Any annual electricity production in excess 
of annual electricity consumption is credited to the utility. account at the applicable wholesale rate based 
on the approved NEM tariffs for that utility. The net surplus compensation rates for the different utilities 
are as follows.: · 

• PG&E: 
• SCE: 
• SDG&E: 

$0.043 /kWh 
$0.0298 I kWh6 

$0.0321 / kWh7 

Table 4: IOU Utility Tarifjs used based on Climate Zone .. 
Climate Electric I Gas Electricity Electricity Natural Gas 
Zones Utilitv (Standard) (Time-of-use) 

1-5, 11-13, 16 PG&E El .E-TOU, Option A Gl 
6, 8-10, 14, 15 SCE I SoCal Gas D TOU-D-T GR 

7 SDG&E DR DR-SES GR 

Cost effectiveness was evaluated for all sixteen climate zones and is presented according to lifecycle 
customer benefit-to-cost ratio. The benefit-to-cost ratio is a metric which represents the cost effectiveness 
of energy efficiency over a 30-year lifetime taking into account discounting of future savings and 
fmancing of incremental costs. A value of one indicates the savings over the life of the measure are 
. equivalent to the incremental cost of that measure. A value greater than one represents a positive return on 
investment. The ratio is calculated as follows: 

Lifecycle Customer Benefit-Cost Ratio = 

(Annual utility cost sa:vings * Lifecycle cost factor) I (First incremental cost *Financing factor) 

The lifecycle cost factor is 19.6 and includes the fqllowing assumptions: 

• 30-year measure life & utility cost savings 
• 3 % real discount rate 
• No utility rate escalation (conservative assumption)' 

5 Under NEM rulings by the CPUC (D-16-01-144, 1128/16), all new PV customers shall be in an 
approved TOU rate structure. As of March 2016, all new PG&E net energy metering (NEM) customers 
are enrolled irt a time-of-use rate. · 
(http://www.pge.com/en/myhome/saveenergymm~ey/plans/tou/index.page?). 

6 SCE net surplus compensation rate based on 1-year .average ~eptember 2015-August 2016. 
7 $DG&E net surplus compensation rate based on 1-year average August 2015 - July 2016. 
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The financil1;g factor is 1.068 and includes the following assumptions: 

• 30-year financing term 
• 4.5% loan interest rate 
• 3 % real discount rate 
• 20% average tai rate (to account for tax savings due to loan interest deductions) 

Simple payback is also presented and is calculated using the equation below. Based on the teri:ns 
described above the lifecycle cost-to-benefit ratio threshold of one is roughly equivalent to a siDlple 
payback of 18 years. · · 

Simple payback= First incremental cost I Annual customer utiliry cost savtngs 

2.6 Greenhouse Gas Emissions 

EquiValent C02 emission savings were calculated using the following emission factors. Electricity factors 
are specific to California electricity production. 

I: bl 5 E . l t CO E . . Fi a e : ;quzva en 2 ·missions actors 
Source 

Electriciry 0.724 lb. C02-e I kWh U.S. Environmental Protection agency's 2007 eGRID 
data.8 

Natural Gas 11. 7 lb. C02-e I Therm Emission rates for natural gas combustion as reported by 
the U.S. Environmental Protection agency's GHG 
Equivalencies Calculator. 9 

8 https://www.epa.gov/energy/ghg-equivalencies-calculator-calculations-and-references 

9 https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator 
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3 Results 
Cost effective analysis including evaluating three efficiency packages and two PV performance packages 
was completed for all sixteen climate zones. Evaluations looked to identify cost effective Tier 1 and Tier 
2 packages for both single family and multifamily prototypes at the CALGreen perfor,mance targets of 
15% and 30%. When initial prnposed packages were found to not be cost effective, multiple iterations 
were conducted to identify a cost effective package. In certain climates it was not feasible, and targets 
were subsequently relaxed to something more appropriate. In other climates no cost effective package 
could be identified. In almost every climate there was no cost effective way to achieve Tier 2 efficiency 
levels without the PV compliance credit, therefore all Tier 2 packages include PV. Because the PVCC is 
not available in climate zones 6 and 7, no Tier 2 packages were developed for those climates. 

Since the results from this analysis are intended to support mandatory energy efficiency requirements, the 
authors intentionally selected proven cost-effective measures with wide market acceptance in typical · 
residential construction. Achieving greater performance is feasible using advanced design strategies and 
measures. 

3.1 Single Family Results 

3.1.1 Single Family Cost Effectiveness Analysis 

A comparison of cost effectiveness for each climate zone and five cases is presented in Figure 1. Table 6 
and Table 7 provide the results in tabular form along with energy and greenhouse gas (GHG) savings for 
each efficiency and PV performance tier. Costeffectiveness results are presented for all three efficiency 
packages described previously (Envelope, Equipment, and PV Credit) as well as for the two PV 
performance packages (PY-Plus and IDV-Zero ). A summary of measures included in each package is 
listed in Appendix B. l. The lifecycle benefit-to-cost ratio threshold of one is roughly equivalent to a 
simple payback of 18 years. Shaded rows in the tables reflect those cases which are not cost effective. 
While using high efficiency equipment is shown to result in the highest return on investment in many 
climates, it was necessary to find cost effective packages that do not require specification of equipment 
with efficiencies better than federally mandated values to avoid federal preemption prohibitions. 

Tier 1 Envelope packages were found to be cost effective in climate zones 1through5 and 9 through 16. 
The Tier 1 threshold in climate zone 4 was reduced to 10% to meet the cost effectiveness criteria without 
installing equipment more efficient than federally mandated. No cost effective Tier 1 efficiency packages 
were identified in climate zones 6 through 8. · 

Table 7 presents results. for the two PV performance packages including the PV capacity necessary to 
offset the specified TDV energy. The PV system capacity for the PV-Plus packages is sized based upon 
the values in Table 3 to provide approximately 80% of estimated annual kWh consumption. The required 
TDV-Zero PV capacity (as required to generate a TDV=O compliance simulation result) ranges from 3.1 
kW DC in the mild climates (CZS and 7) to 7.7 kW DC in hot climates (CZ15). In a.Ii·cases the measures 
in these packages reflect those in the Tier 2 package, with the exception of climate zones 6 & 7 where 
they are based on the Tier 1 envelope package. 

The PV-Plus cases demonstrate cost effectiveness with a benefit-to-cost ratio ranging from 1.08 to 1.49. 
Adding PV beyond the amount needed to offset electricity use reduces cost effectiveness in all cases. The 
Zero-TDV cases are cost effective in only four climate zones and benefit-cost ratios are consistently 
lower in all climates. This is impacted by the fact that the compliance model is based upon a home with 
natural gas space and water heating, thus when sizing PV to offset total house IDV, PV electricity 
generation is offsetting natural gas consumption. The customer is paid for excess electricity generation 
beyond what is consumed by the dwelling but only at the wholesale rate which is substantially lower than 
the retail rate. · 
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Greenhouse gas (GHG) savings range from 4.1% to 12.7% for the envelope and equipment Tier 1 
packages. Including the PV compliance credit increases GHG reductions to 39% on average. GHG 
reductions for the two PV packages average 50% and 77% for the PV-Plus and TDV-ZERO cases, 
respectively. 
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e : lllf!,e amiy iciency Tahl 6 s· l Fi "l Effi . p, k ac age OS ec iveness C tEffi t' R l I esu ts 
T-24 Elec Gas U~ility Lifecycle 

Climate Comp. Savings Savings %GHG Package Cost Simple Benefit-Cost 
Zone Margin (kWh) (therms) Savings2 Cost3 Savings Payback Ratio 

_Tier i,_Ebvf!lop\e Ca~e~~ ' 
.. 

1 ,·, 

. I. ' -
! :· ~ - . - i - -l \ ' 

CZ1 16.1% 67 83.7 10.7% $1,043 
I 

$146 7.2 2.56 

CZ2 15.8% 146 49.l 8.2% . $1,617 $105 15.4 1.20 

CZ3 15.5% 32 43.6 7.7%. $1,043 $64· 16.3 1.13 

CZ4 12.0% 114 18.8 4.1% $808 $53 15.3 1.20 

CZ5 15.2% 27 39.3 7.3% $812 $54 15.1 . 1.22 

CZ6 8.7% 20 17.1 .3.6% $571 $20 28.4 0.65 

CZ7 7.0% 9 9.7 2.3% $571 $15 39.3 ' 0.47 

CZ8 8.9% 37 10.2 2.6% $571 $18 32.1 0.57 

CZ9 17.2% 169 11.1 4.1% $808 $47 17.2 1.07 

CZ10 17.2% 213 12.9 4.7% $808 $57 14.2 1.29 

CZ11 16.9%. 460 25.9 7.1% $808 $156 5.2 3.55 

CZ12 16.4% 222 24.2 5.4% $808 $87 9.3 1.98 

CZ13 17.4% 485 22.1 7.0% $808 $157 5.2 3.56 

CZ14 16.4% 441 24.4 6.9% $808 $127 6.4 2.88 

CZ15 15.2% 896 4.7 8.1% $728 $209 3.5 5.26 

CZ16 15.8% 296 80.4 9.8% $1,456 $195 7.5 2.46 

; Tier 1, EquipnlE!ilt Cas~s 
··, 

CZl 19.3% 47 101.7 12.7% '$999 $169 5.9 3.10 

CZ2 16.8% 34 67.0 9.7% $999 $103 9.7 1.89 

CZ3 15.3% 23 45.4 8.0% $681 $63 10.8 1.69 

CZ4 17.0% 103 45.4 8.3% $1,156 $82 14.2 1.30 

CZ5 16.9% 22 46.0 8.4% $681 $60 11.3 1.62 

CZ6 15.5% 20 36.2 7.3% $842 $38 22.2 0.83 

CZ7 15.6% 9 25.7 5.8% $681 $35 19.6 0.94 

CZ8 17.4% 68 25.1 6.0% $838 $39 21.6 0.85 

CZ9 16.9% 159 12.2 4.2% $1,650 $46 35.8 . 0.51 

CZlO 16.6% 203 '14.2 4.9% $1,650 $56 29.4 0.62 

CZ11 17.3% 473 26.0 7.2% $1,650 $160 10.3 1.78 

CZ12 16.0% 247 22.7 5.4% $1,650 $92 18.0 1.02 

CZ13 17.9% 507 21.5 7.1% $1,650 $161 10.2 1.79 

CZ14 17.1% 458 26.4 7.3% $1,650 $133 12.4 1.48 

CZ15 15.2% 896 4.7 8.1% $728 $209 3.5 5.26 

CZ16 17.6% 58 123.7 12.6% $999 $207 4.8 3.80 
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T-24 Elec Gas Utility Lifecycle 
Climate Comp. Savings S~vings %GHG Package Cost Simple Benefit-Cost 
Zone Margin (kWh) {therms) .savings2 Cost3 Savings Payback Ratio 

Tier 2, Cases .w!th PV Ci'eqit 
~ '.:' 

CZl 32.2% 2,947 111.8 . 35.7% $10,576 $781 13.5 1.36 

CZ2 31.4% 3,227 132.7 46.9% $10,158 $809 12.6 1.46 

CZ3 21.8% 3,190 40.1 40.3% $8,644 $731 11.8 1.55 

CZ4 30.4% 3,353 21.8 36.6% $8,801 $677 13.0 1.41 

'CZ5 22.0% 3,392. 35.6 43.7% . $8,413 $737 11.4 1.61 

CZ6 N/ A - No PV Credit 

CZ7 N/ A - No PV Credit 

CZ8 36.4% 3,290 10.2 44.0% $8,721 $617 14.1 1.30 

CZ9 35.0%. 3,333 13.2 41.5% $8,333 $595 14.0 1.31 

CZlO . 32.2% 3,5~7 15.4 42.3% $8,721 $612 14.2 1.29 

CZll 31.2% 3,698 35.8 34.7% $9,420 $752 12.5 1.47 

CZ12 32.4% 3,386 27.9 33.8% ·$8)21 $684 12.8 1.44 

CZ13 31.3% 3,584 25.4 33.2% $9,189 $715 12.9 1.43 

CZ14 30.9% 4,366 26.4 39.4% $9,265 $801 11.6 1.59 

CZ15 32.2% 4,610 4.7 39.0% $9.,265 $767 12.1 1.52 

CZ16 31.5% 3,881 80.4 31.8% $9,606 $852 11.3 1.63 
1 Shaded rows reflect those cases which are not cost effective. 
2 Based on CA electricity production and equivalent C02 emission rates of 0. 724 lbC02e /kWh & 11.7 lb-
C02e I therm. 
3 Includes 10% markup for builder profit and overhead. 
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a e : lllf!,e amiy er ormance Ti bl 7 s· l Fl 'l PV P ft. ac aj!e OS ec veness P k . C t Effi ti R lts1-esu 
Lifecycle 

PV Elec Gas Utility · Benefit-
Climate Compliance Cap~city Savings Savings GHG% Package Cost Simple Cost 
Zone Margin (kW) (kWh) (therms) Savings2 Cost3 Savings Payback Ratio 

PV-Plus Package ·-·,' .. .. ' ,,,. 

CZl 32.2% 3.0 4,178 111.8 45.0% $14,146 $889 15.9 1.15 

CZ2 31.4% 2.5 3,798 132.7 51.9% $11,575 $872 13.3 1.38 

CZ3 · 21.8% 2.6 4,082 40.1 49.7% $10,836 $784 13.8 1.33 

q'.4 30.4% 2.3 3,619 21.8 39.2% $9,441 $716 13.2 1.39 

CZ5 22.0% 2.3. 3,838 35.6 48.6% $9,441 $768 12.3 1.49 

CZ6 10.8% 2.5 3,912 17.1 48.9% $10,294 $604 17.0 1.08 

CZ7 10.6% 2.2 3,556 9.7 51.5% $9,602 $655 14.7 1.25 

CZ8 36.4% 2.6 4,026 10.2 53.4% $10,525 $693 15.2 1.21 

cz9 35.0% 2.5 4,092 .. 13.2 50.3% $10,137 $713 14.2 1.29 

CZlO 32.2% 2.5 
.. 

4,202 15.4 50.0% $10,351 $733 14.1 1.30 

CZll 31.2% 3.5 . 5,728 35.8 51.1% $14,368 $1,097 13.1 1.40 

CZ12 32.4% 2.9 4,673 27.9 45.2% $11,903 $799 14.9 1.23 

CZ13 31.3% 3.7 5,863 25.4 52.1% $14,913 $1,111 13.4 1.37 

CZ14 30.9% 2.5 4,941 26.4 44.1% $10,507 $900 . 11.7 'l.57 

CZ15 32.2% 4.6 8,600 4.7 72.2% $18,521 $1,497 12.4 1.48 

CZ16 31.5% 2.5 4,501 80.4 35.6% . $11,022 $866 '' 12.7 1.44 

Zero-TDV Package 
L .\ ~· • -·' " •· -·· , ... 

.. '.._\' --•.,--

' -· 

CZl 32.2% 4.8 6,560. 111.8 62.9% $.21,054 $~87 21.3 0.86 

CZ2 31.4% 4:0 6,200 132.7 72.9% $17,532 $960 18.3 1.01 

CZ3 21.8% 3.5 5,557 -40.l 65.2% $14,465 $845 17.1 1.07 

CZ4 30.4% 3.9 6,252 21.8 65.3% $15,786 $808 19.5 0.94 

CZ5 22.0%' 3.2 5,411 35.6 65.9% $13,070 $821 15.9 1.15 

CZ6 10.8% 3.5 5,530 17.1 68.3% $14,271 $644 22.2 0.8~. 

CZ7 10.6% 3.1 5,083 
' . 

9.7 72.4% $13,221 $686 19.3 
.. 

0.95' 

CZ8 36.4% 3.7 5,821 10.2 76.3% $14,930 $705 21.2 0.87 

CZ9 35.0% 4.3 7,090 13.2 85'.4% $17,258 $756 22.8 0.80 

CZlO 32.2% 4.3 7,103 15.4 82.5% $17,258 $776 22.2 0.83 

CZll 31.2% 6.1 9,908 35.8 85.0% $24,555 $1,269 19.3 0.95 

CZ12 32.4% 5.1 8,094 27.9 75.4% $20,363 $944 21.6 0.85 

CZ13 31.3% 6.4 10,075 25.4 87.1% $25,488 $1,299 19.6 0.94 

CZ14 30.9% 5.5 10,295 26.4 88.0% $22,072 $1,068 20.7 0.89 

CZ15 32.2% 7.7 13,811 4.7 115.5% $30,610 $1,762 17.4 1.06 

CZ16 31.5% .5.2 9,147 80.4 64.2% $21,636 $1,061 20.4 0.90 
1 Shaded rows reflect those cases which are not cost effective. 
2 Based on CA electricity production and equivalent COz emission rates of 0.724 lbC02e /kWh & 11.7 lb-C02e /therm. 
3 Includes 10% markup for builder profit and overhead. 
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3.1.2 Single Family Package Recommendations 

Based on the single family cost effective analysis, two reach code packages were developed, an efficiency 
package and a PV package as described below. Table 8 and Table 9 su1nmarize the measures used to cost 
effectively meet the performance tar~ets for eacli package. 

Tier 1 Efficiency only:. Where cost effective packages were identified, the 15% compliance margin 
target, consistent with CALGreen Tier 1 were used. As stated earlier, a cost effective 15% package was 
not identified for climate zone 4, so a 10% compliance margin target was used. No cost effective 
efficiency only packages were identified for climate zones 6 through 8. 

Table 8: Sin{?le Family Efficiencv Only: Cost Effective Measures Summan 
Compliance ;;: ';" u . c E QJ 

0 ::J QJ 0. • 

a U) • .g -= (.!J ... :s tE 'ti a: :i 
Climate Margin :i:: c <ti :i: o-

~~ ;s:.5 u ·- > <I) 0 "' 
Zone Target · 

<:( $::) a > :c 

CZl 15% y .30/.50 0.20 y 

CZ2 15% y 3 .30/.23 0.20 0.30 y 

CZ3 '. 15% y .30/.50 0.20 y 

CZ4 .10% y .30/.23 0.30 

czs 15% y .30/.50 y 

CZ6 No package 

CZ7 No package 

CZ8 No pac:kage 
czg 15% y .30/.23 0.30 

CZlO 15% ·y .30/.23 0.30 

CZll 15% y .30/.23 0.30 

CZ12 15% y .30/.23 0.30 

CZ13 15% y .30/.23 0.30 

CZ14 15% y .30/.23 0.30 

CZ15 15% y 0.30 

CZ16 15% y 3 .30/.23 ff.20 0.3 

PV-Plus: Cost effective packages with efficiency and PV were identified in all 16 climate zones, but the 
compliance margin targets were lowered to 20% for climates 3 and 5, and to iO% for 6 and 7. Table 9 
summarizes the measures used in each climate zone to cost effectively meet the targets. It is assumed that 
the PV compliance credit can be used to meet all.these targets, except in climate zones 6 and 7. It is also 
assumed that a PV system is installed per the methodology described in Table 3 and consistent with the 
CBC Solar PV Ordinance. . 
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Ii bl 9 s· l Fi "! PV.:Pl C Effi . Mi S a e : mg,e amiy - us: ost ective easures ummary 
I 

·E' ::::> I QJ 

Compliance 0 3: ....... u ::::> QJ 
ci: § .§ a. . 

ig, ~ a in 0 QJ (!J .... :s a: :; :i: 
"O -= :i: 8.~ 

0.. .... u 

s .5 Climate f'!llargin u :i:: ~~ 
nl ~ 

ct c nl U"J u-
§ > 0 :i: > Zone Target c.. 

CZl 30% y 3 .30/.50 0.20 y y 3.0 

CZ2 . 30% y .30/.50 0.20 ·Y y 2.5 

CZ3 20% y .30/.50 0.20 2.6 

CZ4 30% y .30/.23 2.3 

CZ5 20% y .30/.50 2.3 

CZ6 10% y 0.30 2.5 

CZ7 10% y .30/.23 0.20 0.30 y 2.2 

CZ8 30% y , 2.6 
czg· 30% y 2.5. 

CZlO 30% y 2.5 

CZll 30% y .30/.23 0.20 3.5 

CZ12 30% y 2.9 

CZ13 30% y .30/.23· 3.7 

CZ14 30% y 0.30 2.5 

CZ15 30% y 0.30 4.6 

CZ:I,6 30% y 3 .30/.23 0.20 . 0.30 2.5 

3.2 Multifamily Results 

It is generally more challenging to achieve equivalent savings targets for the multifamily cases than for 
the single family cases. With less exterior surface area per tloor area the impact of envelope measures is 
diminished in multifamily buildings. The PV credit is also much smaller because it is offsetting only high 
performance walls; high performance attic is not applied to the multifamily prescriptive design because 
ducts are already assumed to be within conditioned space. Shaded rows in the tables below indicate cases 
that don't meet the 15% target for Tier 1 or don't have feasible Tier 2 packages. · 

3.2.1 . Multifamily Cost Effectiveness Analysis 
. . 

A comparison of cost effectiveness for the multi-family prototype is presented in Figure 2. Table' 10 and 
Table 11 provide the results in tabular for!n~ along with energy and greenhouse gas savings for the 
efficiency and PV performance tiers, respectively. All multifamily results are presented on a per dwelling 
unit basis. Cost effectivenesi results are presented for all of the three efficiency packages described 
previously (envelope, equipment, and PV compliance credit) as well as for the two PV performance 
packages (PV-Plils and·TDV-Zero). A summary of measures included in each package is listed in 
Appendix B.2. The lifecycle benefit-to-cost ratio threshold of one is roughly equivalent to a simple 
payback of 18 years. Shaded rows in the tables reflect those cases which aren't cost effective. While using 
high efficiency equipment is shown to result in an improved return on investment in many climates, it 
was necessary to find cost effective packages that do not require specification of equipment with 
efficiencies better than federally mandated values. It can be noted that since rental rates are determined 
pripiarily by location, tenants may not ezjJerience increased rents due to the cost of efficiency measures. 

· If this is the case, the tenants have no costs and only the benefit. of lower energy utility costs. 

Tier 1, Envelope packages were found to be cost effective in climate zones 1, and 10 through 16, although 
the threshold for climate zone 10 :was lowered to 10% to meet the cost effectiveness criteria. QII alone 
was found to be cost ·effective in climate zone 2 but a cost effective 10% pa~kage requires using the J;'V 
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compliance credit. No cost effe<:;.tive Tier 1, Envelope efficiency packages were identified in climate 
zones 3 through 9 without the addition of high efficiency equipment or PY. · 

Table 11 summarizes the cost effectiveness of the PY performance packages. PY capacity required to 
meet the required TDY energy offset for each case is also included. The PY capacity for the PY-Plus 
packages are sized the same as for the single family analysis and based. upon the values in Table 3. The 
required TDY-Zero PY capacity per apartment ranges from 1.9 kW DC inthe mild climates to 3. 7 kW 
DC in hot climates (CZ15). For the multifamily prototype 8-unit apartment building;this is equivalent to 
15.2 to 29.6 kW for the building. In all cases the measures in these packages reflect those in the Tier 2 
package, with the .exception of climate zones 6 & 7 where they are based on the Tier 1 envelope package. 

The PV-Plus cases demonstrate cost effectiveness with a benefit-to-cost ratio ranging from 1.01 to 1. 66. 
Similar to the single family analysis, while PY is cost effective in offsetting electricity use, adding PV to 
meet a zero TDVdesign reduces cost effectiveness in all cases with only two climates having a value 
greater than 1. 

Greenhouse gas (GHG) savings range from 2.2% to 8.6% for the envelope and equipment Tier 1 
packages. IncJuding the PY compliance credit increases GHG reductions to 34% on average. GHG 
reductions for the two PY packages average 49% and 78% for the PY-Plus and ZN-TDY cases, 
respectively. . · 

3.5 • Tier i, Envelope !i'l Tier 1, Equipment 
.s Tier 2, PV Credit -. Cost Effectiveness Threshold 

3.0 • 
2.5 

fj.l fj.l ~ 
!?El ~ 

2.0 • • .. ··~ 
0 ' ~ 

~ 
1.5 l'l§l m Jl!§! Jl!§! ~ 

,. 
lllii ~ ~ 

t; ' • l'l§l l'l§l m 
0 l'l§l • u 1.0 Gf1 ' . r,!. 

~ : !\t).J • ' 
;;: .. 
w 

' z • • ·t{fil w 
!:!I 
w 0.5 • ..... fjJ 
~ • ~ • ~ . 
w .... 
:::i 0.0 

2.0 

+ 
+ : .+. + + + + + 

+ + + + + + 
1.0 lll 6 • I ± • e • i • • • I 1jii I • 8 • • • • 

+ PV+Package • ZeroTDV -Cost Effectiveness Threshold 
o.o - ~-...:.-. ·-'--·· ---'----·--... N M· "" It) U> ,... co "' 0 .-1 N M "'" 

It) U> 
N N N N N N N N N ... ... ... .-1 ... .-1 .-1 
u u u u u u u u u N N N N N N N 

u u u u u u u 
CLIMATE ZONE 

Figure 2: Multifamily cost effectiveness comparison 
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Table 10: Multifamily Efficiency Cost Effectiveness Results1 

Climate 
Zone 

T-24 
Comp. 
Margin 

Ti~.r :I.; .E!!velope Cas.~"~ 
CZl 16.5% 

CZ2 4.89'.o 

CZ3 10.9% 

CZ4 10.9% 

c.zs 10.2% 

CZ6 11.7% 

CZ7 10.2% 

CZ8 10.5% 

CZ9 12.3% 

CZlO 10.1% 

CZll 17.7% 

.CZ12 17.1% 

CZ13 18;1% 

CZ14 17.8% 

CZ15 17.7% 

cz16 · 16.3% 

Elec 
Savings 
(kWh) 

31 

7 

.-3 

45 

-4 . 

19 

10 

5.5 

79 

92 

186 

103 

200 

176 

426 

91. 

Tier 1, Equipment Cases 

CZl 16.7% 8 

CZ2 15.0% 7 

CZ3 12.4% 1 

CZ4 16.3% 11 

czs 11.8% -3 

CZ6 12.1% 1 

CZ7 12.5% -1 

CZ8 15.2% 83 

CZ9. 15.7% 106 

CZlO 15.5% 124 

cz11. 16.5% 202 

CZ12 15.0% 109 

CZ13 15.4% 199 

CZ14 16.5% 201 

CZ15 20.4% 515 

CZ16 15.7% 86 

Gas 
Savings % GHG 
(therms) Savings2 

'--· \ 
\. 

28.0 8.0% 

7.3. 2.2% 

14.3 4.5% 

4.6 2.3% 

13.3 . 4.2% 

7.7 3.0% 

4.3 1.7% 

1.2 1.5% 

2.0 2.2% 

2.5 2.6% 

13.2 6.5% 

12.6 5.4% 

11.3 6.3% 

12.9 6.3% 

0.6 6.8% 

29.9 8.0% 

31.7 8.6% 

27.3 8.0% 

16.9 5.4% 

25.5 8.0% 

16.6 5.3% 

16.4 5.6% 

15.9 5.5% 

. 1.2 2.1% 

2.0 2.8% 

2.5 3.2% 

6.3 5.0% 

6.1 3.6% 

5.1 4.6% 

6.1 4.9% 

0.4 8.2% 

29.8 7.9% 

Utility 
Package · Cost 
Cost3 . Savings 

$559 $37 

$146 $10 

$444 $16 

$364 $14 

$641 $14 

$559 $10 

$641 $7 
$282 $10 

$282 $14 

$282 $17 

$436 $49 

$436 $33 

$436 $50 

$436. $:?9 

$436 $73 

$559 $52 

-· - ..... ' ·-1 • '· 

$290 $37 

$642 $32 

$146 $19 

$765 $31 

$146 $18 

$269 $15 

$379 $20 

$1,133 $14 

$1,029 $19 

$1,029 $22 

$333· $44 

$333 $27 

$311 $42 

$1,029 $37 

$1,029 $89 

$668 $51 
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Simple 
Payback 

15.0 

15.0 

28.1 

26.9 

45.1 

55.7 

87.3 

29.0 

19.7 

16.9 

8.9 

13.1 

8.8 

:1:1.1 

5.9 

10.7 

7.8 

19.8 

7.6 

24.8 

8.1 

17.8 

19.3 

80.4 

55.4 

47.2 

7.5 

12;4 

7.4 

27.7 

11.6 

13.0 

Lifecycle 
Benefit-Cost 
Ratio 

1.22 

1.22 

0.65 

0.68 

0.41 

0.33 

0.21 

0.63 

0.93 

1.08 

2.07 

1.41 

2.09 

1.66 

3.09 

1.71 

2.35 

0.93 

2.42 

0.74 

2.28 

1.03 

0.95 

0.23 

0.33 

0.39 

2.43 

1.48 

2.48 

0.66 

1.58 

1.41 
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T-24 Elec Gas Utility Lifecycle 
Climate Comp. Savings Savings %GHG Pac;:kage Cost Simple Benefit-Cost 
Zone Margin {kWh) 

·-
(therms) Savings2 Cost3 Savings Payback Ratio 

. Tier 2, Cases with PV Credit ' .. 
CZl 21.0% 1,370 28.0 30.2% $4,085 $291 14.1 1.31 

CZ2 20.4% 1,608 17.2 33.7% $4,085 $318 12.8 1.43 

CZ3 15.3% 1,585 14.1 35.7% $4,085 '$315 13.0 1.41 

CZ4 26.9% 1,654 13.6 35.6% $4,085 $321 12.7 1.44 

czs 12.4% 1,677 13.3 37.7% $4,085 $326 12.5 1.46 

CZ6 N/A- No PV credit 
.. 

CZ7 N/ A:- No PV credit 

CZ8 21.0% 1,622 5.7 35.3% $4,085 $260 15.7 1.17 

CZ9 26.8% 1,719 4.0 35.4% $3,963 $270 14.7 1.25 

CZ10 26.2%. 1,734 4.9 35.2% $3,963 $269 14.7 1.25 

CZ11 26.5% 1,778 13.2 32.6% $3,963' $311 12.7 1.44 

CZ12 26.5% 1,673 12.6 32.8% $3,963 $312 12.7 1.44 

CZ13 27.3% 1,746 11.3 31.8% $3,963 $301 
.. 

13.2 1.39 

CZ14 26.0% 1,973 12.9 36.0% $3,963 $307. 12.9 1.42 

CZ15 25.4% 2,100 0.6 33.0% $3,963 $281 14.1 1.30 

CZ16 25.7% ·1;734 42.4 33.8% $3,848 $369 10.4 1.76 
1 Shaded rows reflect those cases which are not cost effective. 
2 Based on CA electricity production and equivalent C02 emission rates of 0.724 lbC02e /kWh & 11.7 lb-
C02e I therm. 
3 Includes 10% markup for builder profit and overhead. 
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Table 11: Multifamily PV Performance Cost Effectiveness Results1 

Lifecycle 
PV Elec Gas Utility Benefit-

Climate Compliance Capacity Savings Savings GHG% Package Cost Simple Cost 
Zone Margin {kW) {~Wh) (therms) Savings2 Cost3 Savings Payback Ratio 

PV~·Pllis Pai:kage 
: . - ,.,,. ,._. , ..... - , .... ~" ~ ,-

',. 

CZl 21.0% 1.6 2,172 28:0 43.5% $6,201 $393. 15.8 1.16 

CZ2 20.4% . 1.4 2,234 17.2 44.9% $5,496 $393 14.0 1.31 

CZ3 15.3% 1.5 2,374 14.1 ~1.2% $5,849 $377 15.5 1.18 

CZ4 26.9% 1.3 2,137 13.6 44.8% $5,143 $391 13.1 1.40 

CZ5 12.4% 1.4 2,350 13.3 51.1% $5,496 $375 14.7 1.25 

CZ6 i1.7% 1.5 2,388 7.7 52.5% $5,849 $322 18.1 1.01 

CZ7 10.2% 1.3 2,139 4.3 48.0% $5,226 $369 14.2 1.30 

CZ8 21.0% 1.5 2,413 5.7 51.6% $5,849 $350 16.7 1.10 

CZ9 26.8% 1.4 2,372 4.0 48.4% $5,373 $369 14.6 1.26 

CZ10 26.2% 1.4 2,38.6 4.9 47.9% $5,373 $.383 14.0 · 1.31 

CZll 26.5% 1.7 2,893 13.2 50.8% $6,431 $514 12.5 1.47 

CZ12 26.5% 1.5 2,457 12.6 46.5% $5,726 $437 13.1 1.40 

CZ13 27.3% 1.8 2,982 11.3 52.2% $6,784 $525 12.9 1.42 

CZ~4 26.0% 1.3 2,512 12.9 44.9% $5,021 $406 12.4 1.49 

CZ15 25.4% 2.1 3,940 0.6 61.8% $7,842 $618 12.7 1.45 

CZ16 25.7% 1.3 2,244 42.4 40.9% $4,906 $444 11.1 1.66 

Zero-mv' Package ' ... ·, :;. 
- -~ 1 

·._(, ·-· 
CZl 21.0% 2.5 3,415 28.0 64.2% $9,476 $424 22.3 0.82 

CZ2 20.4% 2.3 3,674 17.2 70J% $8,741 $433 20.2 0.91 

CZ3 15.3% 2.0 3,233 14.1 68.1% $7,767 $400 19.4 0.94 

CZ4 26.9% 2.2 3,587 13.6 72.4% $8,320 $429 19.4 0.95 

CZ5 12.4% 1.9 3,189 13.3 67.8% $7,254 $399 18.2 1.01 

CZ6 11.7% 2.1 3,356 ~.o 72.7% $8,011 $341 23.5 O.f8 
CZ7 10.2% 2.1 3,383 4.0 75.0% $7,903 $394 20.0 0.92 

CZ8 21.0% 2.4 3,768 5.7 79.6% $8,869 $379 23.4 0.78 

CZ9 26.8% 2.5 4,124 4.0 83.1% .$9,154 $403 22.7 0.81 

CZlO 26.2% 2.5 4,115 4.9 81.5% $9,115 $415 22.0 0.84 

CZll 26.5% 3.0 4,979 13.2 84,9% $11,052 $586 18.9 0.97 

CZ12 26.5% 2.8 4,509 12.6 82.3% $10,336 $503 20.6 0.89 

CZ13 27.3% 3.2 .s,129 11.3 87.6% $11,681 $603 19.4 0.95 

CZ14 26.0% 2.7 5,056 12.9 86.8% $10,014 $482 20.8 0.88 

CZ15 25.4% 3.7 6,571 0.6 102.9% $13,389 $726 18.4 0.99 

CZ16 25.7% 2.6 4,398 42.4 71.0% $9,379 $514 18.2 1.01 
1 Shaded rows reflect those cases which are not cost effective . 

. 2 Based on CA electricity production and equivalent C02 emission rates of 0.724 lbCOze /kWh & 11.7 lb-C02e /therm. 
3 Includes 10% markup for builder profit and overhead. 
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3.2.2 Multifamily Package Recommendations 

Based on the multifamily cost effective analysis, tWo reach code packages were developed, similar to the 
single family packages. Table 12 and Table 13 summarize the measures used to cost effectively meet the 
performance targets for each multifamily package. 
Tier 1 Efficiency only: Where cost effective packages were identified, the 15% compliance margin 
target, consistent with CALGreen Tier 1 were used. ,As stated earlier, a cost effective 15% package was 
not identified for climate zone 10, so a 10% compliance margin target was used, and only QII was cost 
effective in climate zone 2. Additionally, no cost effective efficiency only packages were identified for 
climate zones 3 through 9. · 

Table 12: Multifamily Efficiency Only: Cost Effective Measures Summary 
' .... 

ci. :::> 
::) 

c 
Compliance 3: ....... u Cil c E <ti Cil E . 

tf. 'ti ... bll 
§ 0 Cil (.!;! ... ::l Cil ... 8 .15 Climate Margin "O 2 :i: o-

~~ 
bll <ti 

c <ti Ill 0 <ti •t: .c :s c 
Zone Target § > c > iii u 

ix: :c 
CZl 15% y 0.30/0.50 0.20 0.3 y 

CZ2 QllOnly y 

CZ3 No package 

CZ4 No package 

czs No package 

CZ6 No package 

CZ7 No package 

CZ8 No package 

CZ9 No package 

CZlO 10% y 0.30/0.23 0.3 

CZll 15% y 0.30/0.23 0.20 0.3 

CZ12 15% y 0.30/0.23 0.20 0.3 

CZ13 15% y 0.30/0.23 ·0.20 0.3 

CZ14 15% y 0.30/0.23 0.20 0.3 

CZlS 15% y 0.30/0.23 0.20 0.3 

CZ16 15% y 0.30/0.23 0.20 0.3 y 

PV-Plus: Cost effecttve packages with efficiency and PV were identified in all 16 climate zones, but the 
compliance margin targets in all climates were lowered below 30% in all cases to be cos~ effective. Table 
13 summarizes the compliance margin targets in each clim11;te zone and the measures used to cost 
effectively meet the targets. As with the single family packages, with the exceptiQn of climate zones 6 and 
7, it is assumed that the PV compliance credit can be used to meet these targets. It is also assumed that a 
PV system is installed per the methodology developed for the proposed Solar PV ordinance (Table 3). 

Page20 

5210 

September, 2016 



2016 Energy Efficiency Ordinance Cost Effectiveness Study 

Table 13: Multifamily PV-Plus: Cost Effective Measures Summary 

Compliance ~';"u :) 
ci.. 

-~-QI c: E E • 
§ .g ..:! l!I .. :::s if 't 8 -~ > lil $ Climate Margin c ca :i: o-

·- >Ill o ca ~~ 30 Cl. c. ~ 
$ :) Cl > ca~ 

Zone Target ::c u 
CZ1 20% y 0.30/0.50 0.20 0.3 y 1.6 

CZ2 20% y 0.30/0.23 0.20 0.3 y 1.4 

CZ3 15% y 0.30/Q.50 0.20 . 0.3 y 1.5 

CZ4 25% y 0.30/0.23 0.20 0.3 y 1.3 

CZ5 10% y 0.30/0.50 0.20 0.3 y 1.4 

CZ6 10% y 0.30/0.23 0.20 1.5 

CZ7 10% y 0.30/0.23 0.20 1.3 

CZ8 20% y 0.30/0.23 0.20 0.3 y 1.5 

CZ9 25% y 0.30/0.23 0.20 0.3 1.4 

CZlO 25% y 0.30/0.23 0.20 0.3 1.4 

CZll 25% y 0.30/0.23 0.20 0.3 1.7 

CZ12 25% y 0.30/0.23 0.20 0.3 1.5 

CZ13 25% y 0.30/0.23 0.20 0.3 1.8 

CZ14 25% y 0.30/0.23 0.20 0.3 1.3 
CZ15 25% y 0.30/0.23. 0.20 0.3 2:1 

CZ16 25% y 0.30/0.23 0.20 1.3 
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4 Conclusions & Summary · 
This report evaluated the feasibility and cost effectiveness of "above code" ordinance performance tiers 
through the application of both efficiency measures and PV in all 16 California climates zones. For this 
analysis, PG&E rates were used for gas and electricity in climate zones 1through5, 11through13, and 
16. SCE electricity rates and Southern California Gas rates were used for climate zones 6, 8 through 10, 
14 and 15. SDG&E rates were used for electricity and gas for climate zone 7. 

The following describes the recommended performance levels for the above~code ordinance packages. 
The original intent was to develop packages that align with the tiers as defined in the 2016 CALGreen · 
code. Based on the analysis results, performance thresholds were reduced in some climates and eliminated 
altogether in other climates. Identifying cost effective efficiency (only) packages was particularly 
challenging in multifamily buildings. Table 14 and Table 15 summarize recommended cost effective 
ordinance criteria by climate zone for single family and multifamily buildings, respectively. Where cost 
effective packages exist, there is both a Tier 1 efficiency only package and the efficiency withPV (PV­
Plus) package. The tables include the Title 24 compliance target needed to meet the criteria for each 
package. Tier 1 compliance targets are compliance margins for efficiency measures only and are designed 
to be met without using the PV Compliance Credit. The PV-Plus· compliance targets are for projects that 
include PV; The efficiency targets are set higher, but assume that the PV compliance credit (PVCC) is 
used to meet the performance targets. The efficiency targets are set lower for climate zones 6 and 7 
because projects built in these climate zones are not eligible to take the PVCC. 

. . 
Following is a summary of the differences between the two packages defined in this analysis and the tiers' 
defined in CALGreen. · 

Tier 1 Packages: CALGteen defines Tier 1asshowinga15% or greater Title 24 compliance margin 
compared to the Standard Design. The intent of the Efficiency tier in this study wa.S to find cost 
effective packages of measures that meet the CALGreen Tier 1 criteria without mandating the 
installation of PV or high efficiency equipment that exceed federal niinimum levels. To encourage 
adoption of efficiency measures in preparation for the 2019 Title-24 code, the authors recommend 
that PV not be allowed as a means to meet the Tier 1 compliance requirements. Based on the lifecycle 
benefit-to-cost ratio metric applied in this analysis, cost effectiveness results for the single family and 
low-rise multifamily homes show that there exist multiple cost effective packages to meet Tier 1. 
There are several climates where the compliance margin targets are lowered to maintain the cost 
effectiveness criteria and other climates where no cost effective efficiency packages were identified. 

PV-Plus Packages: CALGreen defmes both Tier 2 and ZNE Tier performance levels. The ZNE Tier 
requires that the building meet the required efficiency targets as defined in Section A 4.203 .1.2.3 of 
2016 CALGreen and size aPV system to offset 100% of the TDVenergy of the building (achieve an 
Energy Design Rating of 0). The results of this work, based on dwellings with gas and electricity, 

. found that sizing the PV system to meet the ZNE Tier criteria was generally not cost effective or in 
some limited cases, marginally cost effective. Instead a PV and efficiency package (PV-Plus) was 
developed that limited the size of the PV system to no larger than the annual estimated electricity use 
of the building and combine it with efficiency measures that are cost effective in all climate zones. 
Lifecycle benefit-to-cost ratio for the PV-Plus cases for both the single family and multifafilily 
prot<?types are all above one. In cases where PV capacity in the PV-Plus package is less than the . 
minimum to meet the PV compliance credit, it's recommended that jurisdictions allow the smaller PV 
capacity be installed and still qualify for the PVCCto avoid sizing the PV systems larger than the 
estimated electricity use. 
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Tl bl 14 s: l Fi 'l R h C di Pi k R a e . lnf(•e amiy eac o e ac aJ?e ecommen di • s ation 
'r-24 

Climate Compliance PVCC 
Packages Zones Target Allowed PV 

Tier 1 Efficiency 1-3, 5, 9-16 15% No n/a 
Only Package 4 10% No n/a 

1,2,4, 8-16 30% Yes Yes 

PV-Plus Package 3,5 20% Yes Yes 
~ 

6-7 10% n/a Yes 

Table 15: Multifamily Reach Code Packaf(e Recommendations 
T-24 

Climate Compliance PVCC 
Packages Zones Target Allowed PV 

1, 11-16 15% No n/a 
Tier 1 Efficiency 

10 10% No n/a 
Only Package 

2 Qll No n/a 
4, 9-16 25% ·Yes Yes 

1-2, 8 20% Yes Yes 

PV-Plus Package 3 15% Yes Yes 

5 10% Yes Yes 

6-7 10% n/a Yes 

Consistent with CALGreen, a pre-requisite for all packages includes HERS verification of Quality 
Insulation Installation (QII). 

The recommended packages do not include a TDV-Zero option because these packages were generally 
not found to be cost effective. Lifecycle benefit-to-cost ratios for the single family TDV-Zero packages 
are .0.78 to 1.07. Limited cost effectiveness is largely a result of oversizing the PV systems relative to the 
house electricity load. With mixed fuel homes, PV electricity generation offsets natural gas consumption 
when sizing relative to zero TDV. The consumer is compensated by the utility for electricity generation in 
excess of annual consumption, but only at the wholesale rate which is substantially lower than the retail 
rate. Consi~eration of dwellings without gas was not in the scope of this study. 

In conclusion, thi~ report has identified cost effective options to meet above-code performance levels for 
dwellings using natural gas and electricity which can be adopted by cities and counties within inves~or­
owned utility territories across California. Including PV to the level of offsetting electricity loads was 
found to be cost effective in all sixteen climate zones evaluated as summarized above. 
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Appendix A - Prescriptive Package 
The following presents the residential prescriptive package as printed in the 2016 Building Energy Effici.ency Standards (CBC, 2016b). 

TABLE 150.1 ~A COMPONENT PACKAG~A STANDARD BUILDING DESIGN 

c 
1 2 3 4 5 6 7 . 8 9 10 11 12 13 14 15 16 

-~ s ~'""g 
"~ " $ 0 " NR NR NR RB NR NR NR RS RB RB RB R& RS R& RB R& 

~ ].,, z~ 
bO 

8 g~ JI. ,... 
.§ ~ 0 ~ ... ., .,; & "' ·!l~ :{l ~ ,... 

NR NR NR R6 NR NR NR R6 R6 R6 R6 RG R6 R6 R6 R6 "" .ii u i:::"' 
" ! 

J·I < 
" R3& R3& R30 'R38 R30 R38 R38 R38 R38 R38 • 0 

'3 ] R30 . R30 R38 R38 R38 R38 'I:: 

8 

l! 
~i:q 

NR REQ ~Q REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ NR 

., ... .g ~ ;:.. 

~ = 
0 

~ g 0 ~~ ~,.,... 

6 ;§ -- v; :;a- ;. g 
~~ .NR NR NR Rl& NR NR NR Rl& R 18 Rl& Rl& Rl& Rl& Rl& Rl& Rl& 

t1!.l ~ ,Q Q 
f"'I OI "' ~ ' ~] 

0 ;.::t 8 0 ·-

;a ..::; ~u ~ ~ "' ::= ,... 
:= "" ~ NR NR NR R13 NR NR NR · Rl3 . R13 ·R13 R13 Rl3 R13 R13 Rl3 Rl3 
~ .?l 

!l 
.§, 

bO !l ~ 

f:l r!l ·.g 
· R38 R38 R30 R38 R30 R30 R30 R38 R38 R38 R38 R38 R38 R38 R38 R38 'I:: a] 8' 

fj ~ 
;a·~ NR REQ REQ NR REQ REQ REQ NR NR NR NR NR NR NR NR NR 
~i:q 

.?l bO 15 

" r~ " uj R38 R30 R30 R30 R30 R30 R30 R30 R3B R38 R3& R38 R3B R38 .§, R30 R30 
u 

" 0 

j 'I:: 

"" 0 NR REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ NR & 
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;a ~ 
=a l> 
>'<~ 

"' ~ 
0 

"' E 
~ 
bl) 

.9 
"' =a 
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.~ 

" J "' ~ ~ ·~ 
~ ::;i~ ~ 
~ 

"' .... 
~"iii ·ii ~ .. ::;if;: x 

~ ~ 

..... 
l<" .... 
.s] ·ii 

" Jl 0 ;a 
J 

. I< 
0 

"01 
~ Q) 5 ~ 
0"' ·5 "'16 x 

i:q i'-1 

Slab Perimeter 

Floors Raised 

Concrete Raised 

il Low-
Aged Solar 
Reflectance 

" sloped Thermal "' 0 

il:: Emittance 

~ 
Aged Solar 

Steep Reflectance 

~ Sloped TI1ermal 
Emittance 

Maximum U-fitc!or 

=· MaximumSHGC 0 

"" " ~ Maximum Total Area 

J Maximum West Facing 
Area 

1 2 

u 0.051 u 0.051 

u 0.070 u 0.079 
R13 Rl3 

U0.125 u 0.125 
RB.O R8.0 

u 0.070 U0.070 
Rl3 Rl3 

U0.200 U0.200 
R5.0 R5.0 

NR NR 

u 0.037 U0.037 
Rl9 Rl9 

U0.092 U0.092 
R8.0 RB.O 

NR NR 

NR NR 

NR NR 

NR NR 

0.32 0.32 

NR 0.25 

20% 20% 

NR 5% 

. 

3 4 5 6 7 

u 0.051 u 0.051 u 0.051 u 0.065 U0.065 

u 0.070 U0.070 U0.070 u 0.070 u 0.070 
Rl3 R 13 R 13 Rl3 Rl3 

u 0.125 u 0.125 u 0.125 u 0.125 u 0.125 
RB.O R8.0 R8.0 R8.0 R8.0 

u'o.010 u 0.070 u 0.070 u 0.070 U0.070 
R 13 Rl3 Rl3 Rl3 Rl3 

U0.200 U0.200 u 0.200 U0.200 U0.200 
. R5.0 R5.0 R5.0 R5.0 R5.0 

NR NR NR NR NR 

U0.037 U0.037 u 0.037 U0.037 u 0.037 
Rl9 Rl9 R19 R19 R19 

U0.269 U0.269 U0.269 U0.269 u 0.269 
RO RO RO RO RO 

NR NR NR NR NR 

NR NR NR NR NR 

NR NR NR NR NR 

NR NR NR NR NR 

0.32 0.32 0.32 0.32 0.32· 

NR 0.25 NR 0.25 0.25 

20% 20% 20% 20% 20% 

NR 5% NR 5% 5% 

Page 26 

2016 Energy Efficiency Ordinance Cost Effectiveness Study 

... , 

Climate Zone .. 
8 9 10 11 12 13 14 15 16 

u 0.051 u u 0.051 u 0.051 u 0.051 u 0.051 U0.051 u 0.051 U0.051 0.051 
.. 

u U0.070 u 0.070 U0.070 U0.070 u 0.070 u 0.070 U0.070 U0.070 
Rl3 Rl3 Rl3 Rl3 Rl3 Rl3 Rl3 Rl3 0.059 

R17 

u u 0.125 u 0.125 u 0.125 u 0.125 u 0.125 u 0.125 u 0.1025 U0.125 0.070 R8.0 RB.O . R8.0 RB.O R8.0 R8.0 R8.0 R8.0 R 13 

u 
U0.070 u 0.070 u 0.070 U0.070 u 0.070 U0.070 U0.070 u 0.070 0.066 

R 13 R13 Rl3 R13 R 13 Rl3 Rl3 · Rl3 R 15 

u U0.200 U0.200 u 0.200 U0.200 U0.200 U0.200 U0.100 U0.100 0.053 
R5.0 R5.0 R5.0 R5.0 R5.0 R5.0 RIO RIO Rl9 

NR NR NR NR NR NR NR NR 
U0.58 
R7.0 

U0.037 u 0.037 U0.037 u 0.037 U0.037 u 0.037 U0.037 U0.037 u 
R19 Rl9 Rl9 R19 Rl9 R19 Rl9 Rl9 

0.037 
R19 

U0.269 U0.269 U0.269 U0.092 U0.138 U0.092 U0.092 U0.138 U0.092 
RO RO RO R8.0 R4.0 R8.0 R8.0 R4.0 R8.0 

NR NR NR NR NR 0.63 NR 0.63 NR 

NR NR NR NR NR 0.75 NR 0.75 NR 

NR NR 0.20 0.20 0.20 0.20 0.20 0.20 NR 

NR NR 0. 75 0.75 0.75 0.75 0.75 0.75 NR 

0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 

0.25 0.25 0.25 0.25· 0.25 0.25 0.25 0.25 0.25 

20% 20% 20% 20% 20% 20% 20% 20% 20% 

5% 5% 5% 5% 5% 5% 5% 5% 5% 
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TABLE 150.1-A COMPONENT PACKAGE-A STANDARD BUILDING DESIGN (CONTINUED) 

Climate Zone 

1 2 3 4 5 6 7 8 9 10. 11. 12 13 14 15 16 

Electric-Resistance Allowed No No No No No No No No No No No No No No No No 
If1>as AFUE MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN 

If Heat Pump, HSPY MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN 

SEER MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN 

Refrigerant Charge 
Verification or Fault Indicatol' NR REQ NR NR NR NR NR REQ REQ REQ REQ REQ REQ REQ REQ NR 

Display 

Whole House Fan10 NR. NR NR NR NR NR NR REQ REQ REQ REQ REQ REQ REQ NR NR 

.. 

Central Fan Integrated 
Ventilation System Fan REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ 

Efficacy 

.. i:oi 
Duct Insulation ~ oll R-8 R-8 R-6 R-8 R-6 R-6 R-6 R-8 R-8 R-8 R-8 R-8 R-8 R-8 R-8 R-8 · 

"< u a 
'§ ~ 

§15~.l(c)9A iil O' NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

bJl Duct Insulation R-6 R-6 R-6 R-6 R-6 R-6 R-6 R-6 R-6 R-6 R.-6 R-6 R-6 R-6 R-6 R-6 .a 
'il u 
"" 0 §150.l(c)9B REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ 0 
p:; 

All Buildings SystemSballm~etSection l50.l(c)8 
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Footnote requirements to TABLE 150.l-A:10 

1. .Install the specified R-value with no air space present between the roofing and the roof deck. 

2. Install the specified R-value with an air space present between the roofing ab.d the roof deck. Such as standard 
installation of concrete or clay tile. 

3. R-values shown for below roof deck insulation are for wood-frame construction with insulation installed 
between the framing members. 

4. Assembly CT-factors can be met with cavity insulation alone or with continuous insulation alone, or with both 
cavity and continuous insulation that results in an assembly CT-factor .equal to or less than the CT-factor shown. · 
Use Reference Joint Appendices JA4 Table"4.3.l, 4.3.l(a), or Table 4.3.4 to determine alternative insulation 
products to meet the required maximum CT-factor. 

5. Mass wall has a thermal heat capacity greater than or equal to 7.0 Btu/h-:ft2. "Interior'' denotes insulation 
installed on the inside surface of the wall. 

6. Mass wall has a thermal heat capacity greater than or equal to 7.0 Btu/h-:ft2. "Exterior" denotes insulation 
installed on the exterior surface of the wall. 

7. Below grade "interior" denotes insulation installed on the inside surface of the wall. 

8. Below grade "exterior" denotes insulation installed on the outside surface of the wall. 

9. HSPF means "heating seasonal perfonD.ance :factor." 

10. When whole house fans are required (REQ), only those whole house fans that are listed in the Appliance 
Efficiency Directory may be installed. Compliance requires installation of one or more WHFs whose total 
airflow CFM is capable of meeting or exceeding a minimum 1.5 c:fin/square foot of conditioned floor area ·as 
specified by Section 150.l(c)l2. · 

11. A supplemental heating unit may be in$.lled in a space served directly or indirectly by a primary heating 
system, provided that the unit thermal qapacity does not exceed 2 kilowatts or 7 ,000 Btu/hr and is.controlled by 
a timelimiting device not exceeding 30 minutes. 

12. For duct and air handler location: REQ denotes location in conditioned space. When the table indicates ducts 
and air handlers are in conditioned space, a HERS verification is required as specified by Reference Residential 
Appendix RA3.1.4.3.8. 

10 Single family buildings·~e modeled with Option Band multifamily buildings are modeled with'Optioli 
Q . 
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Appendix B.l- Single Family Package Summaries 
Ti bl 16 s· l E "I Tt ~ k a e : mg. e .ami~v ier ac ages '. 

;!: -;-
a:: Ill :5 §" T-24 . g: Ill UJ u.. 

0 u UJ c E UJ Q. .g..=u c:::...: Ill~ 
Climate .,., am <ti UJ 'Ca" if 'tr s ... ~ Comp. 

:i: c <ti (!I c::i: E :::i s: 5l u Ill a ·- > :i: 0 :r UJ 

~~ :i: Zone ~ c.. ~~ ~~ > .!::! Margin s: :::) "' Cl ::l :c . Cl :i: .!: ll."' 

Tier 1, Envelope Cases 
... " -

CZl y . 30/.50 0.20 y 16.1% 

CZ2 y 3 .30/.23 0.20 0.30' y 15.8% 
CZ3 y .30/.50 0.20 y 15.5% 

CZ4 y .30/.23 0.30 12.Q% 

CZ5 y .30/.50 .y 15.2% 
CZ6 y 8.7% 
CZ7 y 7.0% 
CZ8 y 8.9% 
CZ9 y .30/.23 0.30 17.2% 
CZlO y .30/.23 0.30 17.2% 
CZll y .30/.23 0.30 16.9% 
CZ12 y. .30/.23 0.30 16.4% 
CZ13 y .30/.23 0.30 17.Lj.% 

CZ14 y .30/.23 0.30 16.4% 

CZ15 y 0.30 15.2% 

CZ16 y 3 .30/.23 0.20 '0.30. 15.8% 
Tier 1, Equipment Cases 

CZl y 0.92. 19.3% 
CZ2 y 0.92 16.8% 
CZ3 y 0.94 15.3% 
CZ4 y 0.92 0.30 17.0% 
CZ5 y 0.94 16.9% 
CZ6 v. 0.94 y 15.5% 
CZ7 y .. 

0.94 15.6% 
CZ8 y 0.30 0.94 17.4% 
CZ9 y 15/12.5 0.30 16.9% 
CZlO Y· 15/12.5 0.30 16.6% 
CZll y 15/12.5 0.30 17.3% 
CZ12 y 15/12.5 ·0.30 16.0% 
CZ13· y 15/12.5 0.30 17;9% 

CZ14 y 15/12.5 0.30 17.1% 
CZ15 y 0.30 15.2% 
CZ16 y 0.92 17.6% 
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3: ';;;' cu 
0 0 :s :s 

Climate Ln "C - u 5~ ::i: c: ~ (!) 

Zone a ~ ~ ::i a;; 0 • 
0 :::> 

Tier 2, Cases with PV Credit 

CZl y 3 .30/.50 . 0.20 

CZ2 y .30/.50 0.20 
CZ3 y .30/;50 0.20 

CZ4 y .30/.23 
CZ5 y .30/.50 
CZ6 
CZ7 

CZ8 y 

CZ9 y 

CZlO y 

CZll y .30/.23 0.20 
. CZ12 y 

CZ13 y .30/.23 
CZ14 y 

CZ15 y· 

CZ16 y 3 .30/.23 0.20 

2016 Energy Efficiency Ordinance Cost Effectiveness Study 

c:: 
cu w 
u w 
mw ';;:-

~ ~$ w 
~ H:! :c 

y 
y 

· N/A- No PV Credit 
N/ A- No PV Credit 
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LL. 

iii~ w 
$ LL. u 

~~ ::i: 
0 

0.30 
0.30 

0.30 

.... ~ 
T~24 cu 'Ci s: c. cu..><: c: ...: ..... ~ Comp.· 

$ ~ u cu ·s: ;~ Margin ::i: .5 

y 2.1 32.2% 
y 2.1 31.4% 

2.0 21.8% 
2.1 30.4% 
2.0 . . 22.0% 

2.1 36.4% 
2.0 35.0% 
2.1 32.2% 
2.2 31.2% 
2.1 32.4% 
2.2 31.3% 
2.2 30.9% 
2.2 32.2% 

2.1 31.5% 
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Appendix B.2 - Multifamily Package Summaries 
Ti bl 17 Mi l ifi "[ Ti 1 ~ k a e : u ti amiry er ac a1:es 

I .... ti.· :::> 0:: 
c: 
ra E ·:a §" T-24 ~ ....... QI QI LU .. LI.. 

u LU § E QI QI LU 0 ::s u QI ..:.: 
Climate "Cl QI u a ra t'O LU ~ -~ ~ ~ 

.... ~ -Comp. 
.5 ..2 ~ ·~ ~ 

• LI.. 't s ·tl u QI 
0 ? U LU ~~ 

... ra 
Zone § QI ..i: ~ ;7; Margin s ~"' 0 ::::> c( ~ 0:: u 0 :i: 0 

• .. 
Tier 1, Envelilpe Cases . .. 

... .. 

CZl y 0.30/0.50 0.20 0.3 y 16.5% 

CZ2 y 4.8% 
CZ3 y 0.30/0.50 0.20 y 10.9% 

CZ4 y 0.30/0.2.3 0.3 y 10.9% 

CZ5 y 0.30/0:50 0.20 0.3 y y 10.2% 

CZ6 y 0.30/0.23 0.20 0.3 y 11.7% 
CZ7 y . 0.30/0.23 0.20 0.3 y y 10.2% 

CZ8 y 0.30/0,23 0.3 10.5% 

CZ9 y 0.30/0.23 0.3 12.3% 

CZ10 y 0.30/0.23 0.3 10.1% 
CZll y. 0.30/0.23 0.20 0.3 17.7% 

CZ12 y 0.30/0.23 0.20 0.3 17.1% 
CZ13 y 0.30/0.23 0.20 0.3 18.1% 
CZ14 y 0.30/023 0.20 0.3 17.8% 
CZ15 y 0.30/0.23 0.20 0.3 17.7% 
CZ16 y 0.30/0.23 0.20 0.3 y 16.3% 
Tier 1, Equipmen.t Cases 
CZl y 0.30/0.50 94 y 16.7% 

CZ2 y 92 96 15.0% 

CZ3 y 94 12.4% 

CZ4 y 92 96 y 16.3% 

CZ5 y 94 11.8% 

CZ6 y 94 y 12.1% 

CZ7 y 96 y 12.5% 
CZ8 y 0.30/0.23 16/13 0.3 y 15.2% 
CZ9 y 16/13 0.3 15.7% 
CZlO y 16/13 0.3 15.5% 
CZ11 y 0.30/0.23 15/12.5 0.3 16.5% 

CZ12 y 0.30/0.23 15/12.5 0.3 15.0% 
CZ13 y 15/12.5 0.3 15.4% 

CZ14 y 16/13 0.3 16.5% 
CZ15 y 16/13 0.3 20.4% 
CZ16 y 0.30/0.23 92 0.3 15.7% 
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. 
:J 

~ ....... CIJ CIJ 
:l u 

Climate -a CIJ u .... - <U I.LI 
·c:lCJ 0 ~ E2 Zone = §~~ 0 ' Ci c :J ~ <! 

Tier 2, Cases with PV Cr~dit 
CZl y 0.30/0.50 0.20 
CZ2 y 0.30/0.23 0.,20 
CZ3 y 0.30/Q.50 0.20 
CZ4 y 0.30/0.23 0.20 
czs y 0.30/0.50 0.20 
CZ6 
CZ7 
CZB y 0.30/0.23 0.20 
CZ9 y 0.30/0.23 0.20 
CZlO y 0.30/0.23 0.20 
CZll y 0.30/0.23 0.20 
CZ12 y 0.30/0.23 0.20 
CZ13 y 0.30/0.23 0.20 
CZ14 y 0.30/0.23 0.20 
CZlS y 0.30/0.23 0.20 
CZ16 y 0.30/0.23 0.20 
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c:: 
I.LI 
I.LI c E ;;:- ~ 'tl 

~~ 2~ 

0.3 
0.3 
0.3 
0.3 
0.3 

N/A- No PV Credit 
N/A- No PV Credit 
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0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

.... 
c 
<U .... u. 
CIJ CIJ I.LI 
bD bD $ J: ij 
CIJ ..c :i: 

c:: u c 

ii. 
E :5 §' T-24 
0 CIJ .!<: u .... ~ Comp. 
$ .~ u CIJ 

5: ;';:! Margin :i:c 

y 1.0 21.0% 
y 1.0 20.4% 
y 1.0 15.3% 
y 1.0 26.9% 
y 1.0 12.4% 

'{: 1.0 21.0% 
1.0 26.8% 
1.0 26.2% 
1.0 26.5% 
1.0 26.5% 
1.0 27.3% 
1.0 26.0% 
1.0 25.4% 
1.0 25.7% 
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Appendix C - Utility Rate Tariffs 
Following are the PG&E electricity, both standard and time-of-use, and natural gas tariffs applied in this 
study. The PG&E monthly gas rate in $/therm was applied on a monthly basis for the 12-month period 
ending March 2016. 

Reiiiaed 
Gaime.!!i!lg Flm<ised 

ELECTRIC SC.HEDU!Ji.iE IE-1 
RESlDENTIAL SERVICES 

Cllf. P.U.C. filmetf,f,o, 
Clll. P.U.Q. ~If.JD. 

Sheet 1 

.Af>PIJCABILITY: This.~ is.applil:'iiillS ro single-pliasa ;md ~~ rastdi!:r.1iatmivioo in 
6liigle-fsmuly d',m;lling;; ml ia.im; and.a~ seppralel!f rrelered lirj PG&E;ro sngle-
pbs:sll si;d !lclyjlilase S!!li\-icie in cmiiioon sraas ia a mul!ifamil!f mmplei1 {see Spei:E! · 

TERRiffJRY: 

RATES: 

O!:indffin.'! SJ;; snd li:t all single-pfulse and p:i.'!tiiliass farm seNeecnlfueprerniss operated 
hy llia ;::-araoo w005e msillsini:e is supplied lim:ru,gh ihe same mel!!r. 

1jill provjEiD!lS ni &.fu3tlule S-Siamft>§ -Ssr>.iica Sp~ C::indil'ions 1 ilirnugh I} sha~ also 
aµpl>f lfo am!mmem vffiD!lS ~s are regularl~· supp.ued in part (b•JI ooi. iin v.ilolsj !11 
elEdsieenergy 1mm aoonatilily i;;auroa af sui:'jll~·- Thf!se cusb:l,-;iera will p.:;y !EKIHlhly 
IESarvalioo maa-goo as specified under Seciioo 1 of SrtF-<lule S, in admilion t<> all 
appf".mahfe<Schsdule !E-1 charges. ~ Spsrlal C-0rdi1fll<l"15 11 ard 12: oif this rare soJ-,;;:iJule 
fur e:mmplim-.s. lo-$iErulliycmyes. 

Th1sral3 a~ula applies evruyl'lt.ere PG&E pm~~:Es. eleniric .ser.iice. 

T~fa! b!l!!ldlOO seiw.ie dISEi!BS ara !ialcula!F-;j E!Slni;; l!iie ~:;1af ra~ helaw. Cusiomera 00 
llfiis sd!eduls are i;~cl '!a· lfue tlellvely rniinimum !:iiil arnounl shawri belc;r1 applied 1o ihe 
cL<>IIYel?f jlCrtian d lhs t,fil: (i.e. io all rate ·w.nmp...>nenls olhel' ihan me ~r:albn rafsj. In 
alfditian. li2tai bum:tTed rnarges will Include applfcabla g;nerafun cfuirges P=l k'Nh ii:lr all 
k\!'Uhusage. 

C..5fumem mooMngi a ~kal ibeeelins sfuwanne shall pay fur all usage in a:<:oess ~2£itl 
paroem a!f:Tasl!lioo al a rats :W.iMOOO per. k'o\'h tiss ihan ifu! applicable rate rorusags in 
e.11mss oc:lOO peroonl a!baselil'la Na p:utioo oi!ha rates ~:'l b11 euslamsrs !hat rareilfe a 
Medical !lase!ine allnwaoce $all he use<] ta p.s-y llie- D"\'1/'R !Mmd dJarye. Fbr ihese 
oosm~ Iha O:msE!!Vatiruo Hn!El\we MjuslrrB<t is GSJ.:"1laled re~ly !Jaseil nn lh9 . 
tli!e!ral3 tE'"oS fua·surn !!f: Transmissbn, Trarismlssic-n Rllle Adjuslments. Reliehiflt>/ · 
Sewirea, DislnCJJtian, Gert:rafoll, Public li"urµ..:JSe Programs, Nuclear Dec'1lmmfssbriing, 
CotJ¥litbn Transioon Charges {GTC}, Ne\"~ SyS!am Gererafon Charges,' aml Energy 
~ Recrrt'2'Y Aroounl Cusinmers rm;eil'ini;i a ln!!difill baseline a1kiwanas shall also 
r:eaEilfe a5a p:rcer;! Gisc-0unt c>11 llE defaoery. minirrrum bill allilc.w,hhll'1fil :t.srow. 

Ellract kqess tUA) arni C-0mmunity Choir'£!· Aggregatian [CCA,1 chary~;; shall be uakulaterl 
in.BIA:llrdanre 11a1th the :PElragraph. in irJs rais schedule fitted Bming. 

T'°!Bil ~Raies ($ perk\\lh! 
Basa'!irl9 llm!f.l 
1{l1 %.- t:ID% [)f 8!;521"-;s 
13•!%-200% r;f&selii-m 
:2Il1%-::t00% Dl'BaseTh>.a 
Ote-300% arn.!iSelioo 

TOTAL RATES 

IJalP.'er°,l'f.flllfmum Bill.Amaunt ~$ permelierp.er.daJ,1 

Califamla Gliraa!aCredit (per iiauc.OOold. per m.W-ann'IEA 
~e.-.t ooouning in llie.Aprit a11d Oclobsr bill &pee} 

~IU8212 
gJl.24!19ll: {I~ 
SD.244l!l0 {l<J 
sa_:;-gggg {I} 
£1J.l'i9999 tfl 

l1!1.32llM 

(S2S.14) 

~a Lefter l'ro: 4B1CJLE-A /flStreal°/:Jy 
Stewn Mamiglit 

Seffltw' 11.foo Pr~skfenf: 

Dafi;Filsd 
~JJ/B' 

ReS!ll'.1...fi'on1'.fl:!. 
Damian lib. 1li-1l7-lli.11 smi E-4W2 

'iCl'li ReguJalG!y Msii<i 
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2016 Energy Efficiency Ordinance Cost Effectiveness Study 

RATES 
(Contt:'d..jc 

Ris1•ised 
Can~rig Rei.iisad 

ELECTIUC SCHEDULE E-TOU 
RESIDENTIAL TIME-OF-USE SER\llCE 

C.af. P. U.C. Sl'Jset I.Ill:. 
Cat PJ.Hl Sf.lEatNrlc 

Sl'mett2: 

OPTIOHATOTALRATES · 

Sl:drnmeir 
Tntallilsage 
Baselli11ie Cmdiit (Applied m Baselin;is 

· Usagie Omly) 

Wfuta;r 
Total Usage 

IB81Sellime; Cradiit [Alf!pliedl Ila Baseliine 
l.Jsagie 0111ly) 

DeJi\rery IMiruirnwm IBiill .Amiilllllli ($ ~r melm­
per d!ay) 

California Climai:a Credit (poc hiol!lseruoni:r. 
per semii-ar1111UJal pa'JlliliOOt oeccum111g iin lbie 
April amd Ootaber hill c~s} 

PEAK 

S0.4iJ3?7 

{${) .. 117{19~ 

S0.285:ID 

.($0 .. 11Til9} 

$0 .. 32854 

($2.8 .. 14} 

OFF-PEAK 

(I) $0.32.700 (H]l 

(H) {$0~11709} (R} 

(I) $1Ji.271i00 {D) 

(RJ1 f.!)11U709} {R} 

Total bUITTdled s.eirviae chmges shown an; oosfum.ers bills a11rtml!Uli1dledl ac=rdilJ'lg to 1!ha corn~t 
rates stimm belmv .. 11'i!bera fue delilleny miiniinm:mn bill amm.mt appllies,.. fut!!! ausdomer"s ball 1Mill eiiu8il 
the 51.lm d.(1 Jibe deiffvery minimum biill .aimc:nmt plUJS (2) foc but!Jdlled senrice, fue genera!IDn rate · 
times the tliUlll!lbm" af.k\l'!Jh lJISed. Fo.r ret.1eruue am>00niliing purposes. itle mvenues from the delill\Elny 
miinim!J!l11 bill arru:11.i1ntwlff be ss6ii;irnedto l!lrfe lf:ransrnissfan. Transmis:sia111 Ra<fa .Adju:simenls, 
Re1ial:Kilify Sen.<foos,. Publiic Purpose P'rogirBllJAs, Nuu:ile.a.- Deoomrnissioruin.y. Co~lii!ian Transfficm 
Chlanyas. Enermr CoJJ<Si: Recoiml)'·.A11:11:1Uind;, DWR Bond, and NewSy.sflem Geinemnon Charges1 based 
oo kWh ll!StligS tirnes hhecorrespanidiing lll!l0011Jdlle.1hala =pant;«Jt peirk¥1.111l, wiilfil any resiidlual 
raven Ille assfiglJ'leli ilD Dis!rib1U!ior1.. • · 

· ' Pew De.clsia11111-12--031, New Sy.sllern Gsneraiiion Chaugesam e:lfi!<IJlj...a 1Hml 1.2. 
* This same arosi91nmeml of revaooJes a;pjpliias llo diiraat a!le-.s. st!Jd camml.ll!Tufy choice aggire91afilon 

custoemnera_ 

Ar!1Aiifeleffs.rA'oc 4R1a.E-A 
DeGis&m M>. . 15-117..(]01 and 647!!2 

2C9 

l:ssuedby 
St'liWll'nMalnight 

S001b.rllfua ~ 
&g!tJa/CilJ' Affairs 

Page34 

5224 

September, 2016 



2016 Energy Efficiency Ordinance Cost Effectiveness Study 

APPUGAEJIL!n': 

TI:RRITORY.: 

R.."'1.TEl>: . 

MSB..!INE 
QUMITITlE'S: 

Ri=iii61!d 
Carr,;al\ii:!g ~d 

Cal. P.U.C. Sflset!b. 
Cat PJJ.C. St'!set f!Jrr. 

GAS SC:ffiEDULE G-1 
RESIDENTIAL SERVlCE 

Snoot 1 

1},'.i!; r.a~Slf!edilll!F ap.jll\Esbmaliurral gas sertb: lo Cme Eind-ll.ll;eCaskm1m oo IPG&Fs 
Trram611!'1i!iSon EiF.ldi'o1nlli•lriE11.rtii:m Sy-slam•, fo qualify" :er.ii:E 1111u5ft f:Je illl' in?iii.ii:funall!{­
mi:!!sr<Cd sin.]!le filnnil.'l'l!li!BO"Jea lioo- re-siO;;lltii3! 'l!Ge, iiTidlwliirlg l!hi:e i11 a r:r,mi!iifa1111ffq ;co1111plei:, 
amCI iin• separaiie.'ljrmJelemrll·i:i!lllliralillll amesiim a 1111ultffialrulyot;111i11E<·1mere E"r.hBilillles GM, 
GS,>llif Gil are raot .3!Jll!llirallle. Cornu:mnct aa;a aoi:ll'illJ!fu>'lhl!I! arE E1E!PBlEial!f me'lera!ll b:~ ll'G&E 
f:Ja11e· aiuwllim 11I4° s:;iidhimg ~n· a ilOra fllll1J:lJEerci'el mle :!ichedulJ:.. CarrllJll!lll1l aaea ao::onuruis . .3!19 

litm92' .amJUrm!s1fuall .pro!lliim g;s SE11'Ai;e to <t!ilmrnJJO.USS .areas a; •llE!liir.sd ih ~]E. n. 

Sdheciula G-n i;w!jllfes e!IBl}'l'm&oa 'Aiilfliil IPG.EE'snalural gas Seniio:.1r e~r1-

C;us1om95 •mm ifuis scberllila !B'f a ll'rom;ilill!Jer.t~a aad a Trramc;JNlft:liimm Charga" psr 
F.r£l!!l!E!T, aa sfu:i;m aelrr11. lilt.a TramspilHLllll CE!arg;; i•1.ill fua mo lili;s llhaa t~ Minillll141111: 
Ti!am51!l!lldi:liimm Ch~.asfa&:111.'is: 

~ ~ 
~m.:mgw {R) $ll2oa@J< f;,R} 

~M1ti512 S1.lrM7 

~Ul<!li52 {R) $1..5iiilll1 (R} 

C'lll5!nrm!li5 seflred un!Eritris. s~.fuedim are scrb;jMlt fu. a g<iEi F\ufuin:. ~>Use Programi qlf'PP} 
Sl!lrafrar·!J? Ul!ll!Eir Scl!mlule &J'fl?S. 

See Pr!!!iimiini31)' SiBIEtr£ir:rt;, lf'afil:lHor !T~Default liarliif Rate Compoo-iEl'!ls. 

The Rr~cmremEl'II: Cfu'a~i!i" oo !bis. sc!'!e.dtre is. ~tiivefel1f: lo llt;e raiiE! sl'lrn'lm on fniiilrnIGflmrraf 
Sci!lf.!due G-CP-6es!P\m11'1!LEl11leral: E:o:r;lre iii> Care ErlJll.lln;E. Customer.;_ 

Thi? dE!fa\ZilE!d quarililfes -!1f g!l!5 sfuavm bellJl'l ara ailled at ilia ra!Es fur fuaselma use. 

IBA!>El.l!NE OUANT!TlES (l'Elarnns,PeirD;;yl?;;rliY~•l!llfng IU!nili) 
Ba!ielire Sal'l1lllll!if 1N1r.i1Br 

Tsrrif;J:tles.*" Efecii!leApr. 1. 2013 IBL"l:llf'i>!!i Nov~ l,11Jl115 
p 0.4ll 2.f5 
Q• 0.69' ;_gs 
R 0.4ll U'9 
S OAB· 1.92 
T O.fill' U'9 
v Q,fil} 1.79 
W OA6 Ui9 
x o.59 uie 
Y o~ ~oo 

P...;:!&ES.::13~.s;~~EllftliR-nl:-:v..v.'W.~-O!i. 
Tiie M.tJmumi trausµcr""..2llun, 1:{1ar11.e ~m!ll~Y:'lil-S!.'11mf:h:red~ nr mil'stat-mc:!Eredcuslmnm2I"fll!d ururer~ ~ 
51...T.~ifuls GS ;md Gil_ 
Th=: app'.f[;lJb:l!! t-ilsfltli!-1.E~ Is-~~ In P.retlii'ilrarr ~'9. PilrtA. 

Ad\<M;e l..el\tSJ'" No: 311 ff>.G 
flocis.-\'.;11:1 Nb. ll'l-l(ll..005 uS--lN-i..125 

Iasl'.l'i3db:t 
St.wan Malnight 

. S~.r1/fue Pias.&°* 
R691!!.fsfu;\'Y Affsira 

Page355225 

DsieFifud 
B'i'ediv& 
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2016 Energy.Efficiency Ordinance Cost Effectiveness Study 

Following are the SCE electricity tariffs, both standard and time-of-use, and SoCalGas natural gas tariffs 
applied in this study. 

Southern Csllfumia Edison 
Rosemsad, Cafilfomia {U 338-E) 

Cat PUC Sheet No. 50026-E 
Cal. PUC Sheet No. J?B237-E 

.--------------------,------·-------------~..-, 
ScheduteD 

OOMESTIC SERVICE 

{Cooiinued} 

Sheat2 

summer o~~l> o.OO!l1a CIJ (t)..Di:>3:12> 
'Vi'.tn~ (1 C"i95' ;tt 0.0091!;(1] j~,~ 

~~ Se;;yjC(!i .. 

1iJ t•:.:.-21:-0:.il at B.-J!Oes.ne. SLrr•:l"ef 

~'••"ltt::t 

1;:.. Cf ::!CQ ... 4 a! E:a~lr..e- ... SLFJY'T~r 

wnter 

St:Sltl0lu3<QC'·~il!Y 
Slr..,b-F"'""'Y~ 

D.1~!l97"1> 

ll. l~S97jl) 

0 22301S iR} 

0:1"2'.l©lR) 

~ 
a.a:tt 

MUt-Fo:::;;n1tA.o:amft!'I~ o.~ 

ll.lirJm= Cl"""U<1"" - Ea-/Doly 
S1r .. J1e-F~ Acccmltl~f'\ 0.329 

r~•LJt!-Fmtrf.1'y~~ 0.32a 
Mlriml.Cl). cr-•. ;:u·~·e 1~J sasch.,.e;.• ...... ~·r.,to~IO~ 

'.:.lr·Jle-F:rn.-., ACo:!f<l:moda.lbn 0 1.G; 

r.iUt-F.l•·•:io= A~mt;d;,.i•:in 0~1M 

1'311.00) 

G.QS919fll 
Q.O!lSjS (ll 

Q,!J<la!S{U 

O.OOSHH!l 

t0.<l0022) 

!(i.00022) 

(0 <lllti22J 
!•J.00022) 

• N~ s..,-..1c.. I~ i!l!!M11 tn ""="' of"pPUC<lb.'tt :!tm:llr.e Oll'.l:>t:n'-""<S a:s<!o~ln Fri:i!rnli'"1ry !lb>temenl, Pi!rt H, 
8'>'"'9no Sl=lcn. 
Ttie M!nlrnum Cfm;:g1>Js ;ippl""""" """<:'<lille Dell""1JI Seoram ""'"llll' c""""', plin itie.,,,,..lic:i•;>l<•-0!......, lo I=~ ll1!t 
1'1'!iln'olmCl'mfW«. 

·- The :':J;'lQC4£"Q co~uu~, Tra~UOO: Ctu~ ~C~C) d S..o. 0001.G} per kV\'h ~ ~d kl 1t.e UG-~ cJG:a"nerab.:m .. 
' Tctll .. Ttt:J.J C>d.·""'"C'ry Ser .. ·,:,e rat~ ..:Jre .:U:·::ilJ~e to 9~~-ed ~li:o ·0trea Ac:ces!l (0~ .,nd c.:-.. 'Trnu.""111)' 01!:..c,e; ~eg:i.Um 

'5e7Y1ce (CCA SCrvJ.:e) Cu!;!D~~. e·~pi OA .:m:f C:CA Se-v-<e £.u~lo~P.l :ire r.ci !'i~-!Ci:! 10 fhe 0\'\.1=1..BC r::Jte c~eml of It'll.$ 
Sc.terule- but lnsle.ld r..:ty ttie D~'RBC i3 i:rtt:ti>t!CO ny Stt~..P!!i DA-CMS o; Sc.heciLAe CCA.CR9 

2 G!:1elZ1!.1::n .. Thi!' Q~Ut:11 re~ :J.ie .ilJXJtK:~ci C<n:Y lo BuoOled Scrvl:.~ C'..ISID.mor.a. 
'3. o·i.".REC • i:i:i::~rtment •.Jf VV.:iter Re-r...otse~ ID'•~'FU Energy Credtt .. FCilf morci 'flfa-rnil11c-tt on Ute! OWR ~ cm¢rt:. r;cie !be Bf!U!Q! 

C.aJCLr;illc<'1 ~C'Cbl Co'ld-1~ of lhh ~ctleou'.e. 
4. Ai:·:il~d c~, .)"Ti eQw;JI ~t!'i-, ?!!I :10:.J~},j ~ernJ~rmu~ .. see.~~ Sp'ech'tf Ci:mdmans ar~s::ttect-J&tfot'rnam hOOrma:tl!Jn. 

(Ta be fnsened. by ufilily) 

Advice -"-34-'-0;;;..1'---E"'. '-------
Decision 1"6-Q3..030 

(Cootinued)' 

Issued by 
R 0 Nkh:p!s 

Senior Vice Pra!iic!enl: 

Page36 
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(To be in:s;;;rl;id by Cal PUC} 
Date Fl!Ed May 2. 2"016 
Elfe·ctM~ Jun 1. 2016 
Resolu!ion _ _,_ _____ _ 
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2016 Energy Efficiency Ordinance Cost Effectiveness Study 

SoUlhe;m California Edison Re\l1sed, Cal. PUC Sheet~- 5005!t-E 
Roser.,;;ad, California {U B3B-E} C<moe!ling Revised Cal. PUC Sheet N;:i. 58249-E 

Schedule TOU-D-T 
TIME-OF-USE TIERED DOMESTIC 

En"'ID' ctso1";1e• l!.<l<1Nn~.1or;:;.,= 

Sl.!!m!.--ner Z°~MOn - ..:::=.n-Po:ik 
l.ev<'ll(">'m IJ<l"\.<:t B=oi"~I 0.!05:!3(1} 

'-"""'Ir [tt<>te e."" \3>J''ld:H!""emei 0.11:.3,2 IRJ 
:Sl!iJtmer ~~ - Q:tr-~ 

~l(up>o 1:ia~id:tB=ean~1 O.lO!!Z:>tlJ 
Levee 1r~AQ:reto;n f~:r:\.-ct ~er·l(le-) D. JD3!:":2 (R, 

'/.JtrnGT Sel!9Gf'~ • C!;n..-Pe:i-k 

Lm<el l (Ul> I:> t'3a'.; ct B=d;ne~ 
L~ u ~~re L"1;xi 1S>J":l- rt a.,scirinet 

Wlillet:Se~on ... G11-.Peak 

l.t'l\'1$l (!:;I ii:i ~·· <( ~""'1e> 
Le\."d tt Q!.nra h"li:!il 1S9% ct Bslssiine-~ 

Ea!!ll: C11'!-- SIMdenp;>y 

0.10s:!3(ll 
a.tll'3l:l2(R) 

D.101E!Sm 
G.1e31'2(R) 

Sfng!e--.Fmdt; k:c,~moGJ:lJtm 0..031 

l!W'J..Fmah';< Accanrno=t!n., O.tr.:!'i 

f.l!:nlmurn c:~· -~!or.'J:>;]y 
Sfnh)o..F;:un\tt ~cilOJmoG::ilJc..,_71 o...329 

'Ma..c'_J....f.:ittllf.f Acc:-nnmruz::i;UOO Q._3la 
fiallmum 01.'.k""""Q: {Mc•:J.lali B.:i:oe.~rt::J"'' - ~1'MELPWJ;;,:,• 

-Sln~e--F.oimllj• krmrrno.c.:tlJ.!"""1 • .0..1~ 

Mt.nt-Farnlli :..O:r:mn7oti;:Jl!.0>-""l. D. f~ 

Qtl!fomll>Attem..~ Raia.~ 

Enisw Dls!;=rA • ';;. 

ft><!k nr ... -.... $!<Wn 
Felli< Tu;>:: Reb-:ob> -a fed>itclo0-l!.'ll1.'>'h 

.:l..2161'lltiR) (D.00fr2ZI 

fl.21C!i0 (R) (0.!l0112i.I 

0-0531 f (tJ (0 00022} 

0.~1t (fJ 1,fi'..CCti:•:U-1 

!l.D~·iRl (0.1:-ionni 

l)JJE!(;t:;j."jR) !J) .. 1:•JD2ZJ 

0.04749'(1J (O.Wll22) 

0.047-19'(1\ (0.00!>22l 

j0.7~1 

{1.25) 

Sheet2 

n-.e Mtrmu.m i:~'"Qe !:¥ ~Ucnb1!:! i.'rl'F-n IM Detl'i.'l!?JY ~nrF.;~ ~ ~e.,. ph.f!i 'the apµl!catw.l Bi'Slc ~ l!l lc.;.:i ttmn I.tu~ 
Mblmt.rncn~ 

•• Reat~5et°U 100":-b al' U"le d~LJ11 ~en:erl.:I~ :i~ 5t.itrMl In~ ilPPl1~c Special COf!i:fU!C<l ofttl~ 'S-ct'e-nr.llc 
~·• Tho C\4~;r Con:EJ.ell!JJI Tr.ai'11JOO Ct'.:i~ (GTC~·O( ~tO 00015-} PCf lt\"ih ls C1!!.:0\.~ kl tne Ui3 v:imt:.-;:;.neol Of Ge~rab::lli. 
1 7rt:Jt - Tot;iJ o'~t3."")' Sel'\...c.-e rates Jlre; Oli;l~CJtio ID Et!mtled 9~. !:~cd Ao::~~ (OA) ;mo CO<'T1111..1nl1'1 ChO<i:.: A;greg;:stl::m 

~.n.~ (CCA SerAtc~ CUSlv..-rer.o. eiiteP1 DA ;ma CG.A &--n•.l-:!:! c~.-::rn.Cf'"~ ~r::. ml Mt";Je-:t to l"le O'."\'REC rat= t:o.-:r~nJ Cd U""1S 
Sctled.ll!o tr JI in~.e-Lid P'll" We O\'·.'RBC il!i prm10eo to'/" Sch=.d .• de D1°'i-C'·R.S or Bclledue CCli._-CRS 

2 C~er.:tll~ • The Ge!1 t"il1es r.e ~G:C!e ~~·to B>JO::.Jeo-j Seri.•Jc:.e C:qi!:-t-vrn::ri:.. 
D"••iREC • De$ati..:rr.ern of WM:r Ae~w~'° fD'.h"R~ E.nerc)' creef4 - Fct rn~e tnk;!rm~bn r..n t'"te 0\1\'R E.necpy C~dtt, r.ee Ule Saling 
C;::itrlt.iJUt:..., S-::Ctl~ C:..orn:ltboo QI t:;,15 S>:tleru~ 

· 41 A~~ ::ci u:i e;:;,~ t>.:i~. ps trou~zd. roo:m1..m:mt:.:t11;' s~ me Spe--~1 Ct:niio~m;; ~th..~ s...-ned~ ror m:Jre- n:1tor.:TQf1-r .. , 

(To be inserted by uttlily) 

Advice ~a ... .,,·...,0,.,1-E,__,,..,,.,,,..----­
Oedsioo 1(:)..W..030 

(C<lntinued} 

l:ssui!d by 
R 0 NirhQf" 

Senior Vice PraSioont 

{To be inserted by Cal. PUC) 
Das Filed Mav 2. 2010 
Eife..,'i.i\le Jun 1. 2016 

'""" Resolution 
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SOt.ITHER.'"'i CALl!FORNU, GAS COMPA.."ff Revised C\L J!J:.c filEEETliO. 51:7&1-G 
UISANOEJ..liS.C:.M.IF<r.L .... 1.-\ n:1;nu."<Q· Rev:is!:d C\.LJ!J •. C. :;;m:EfNO. 52751-0 

Schedule Ne, GR 
RESJDfil.!TIAL .S:iERVICE 

Ura:ludes GR. GR-C ;md GT-R Rl!l!i!!>l 

ArpLlCAWJ!IY 

The ·Gi.l ra!D is. spplicabk, bli! ~arum! g~ proc~ent :5liili'ilic~ In iooividlimlly nl;de;red :res;~ial e11st0=a 

Tl:n:: GR-C, t:m:ss-t:1>Yerml11T is a Clilre proC11r.;;1ni::mt opifoa: for ind:i11idrmli1 mioEcred =idea,ti:at ccre 
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1 Executive Summary· 
The San Francisco Department of the Environment is exploring t~e possibility of an ordinance that would 

require installation of photovoltaic syste_ms on newly constructed reside~tial and commercial buildings. 

The Department commissioned this study to inform its work and to provide supporting documentation 

to the California Energy Commission for approval of the ordinance. 

This study examined several main outcomes: 

1. The cost-effectiveness of rooftop photovoltaic systems installed on newly constructed 

residential and commercial buildings in.the City and County of San Francisco. 

2. The effects of different input values on the outcome were studied using a sensitivity analysis. 

3. The potential impact on carbon emissions. 

4. Aggregate city-wide effects. 

This executive summary will give an overview of the study's framework and will then summarize the 

results of the above analyses: 

1.1 Framework 
This study analyzed outcomes in two futur~ years: 2015 and 2017. The year 2015 was selected because 

it is the earliest year in which the ordinance could come into effect. The second year, 2017, was selected 

due to the expected reduction in the federal investment tax credit, which is a significant factor affecting 

the cost of photovoltaic systems. The credit will be 30% through 2016, but in 2017 the credit is expected 

to be reduced to 10% for commercial systems and eliminated for residential systems. 

A few main assumptions guided this study:. 

• The roofarea available for a photovoltaic system would correspond to the solar ready area 

required by California's building energy code, which is 250 ft2 for single-family residential 

buildings or 15% of roof area for most commercial buildings. 

• A single owner would derive the full benefits, and pay the full costs, associated with a 

photovoltaic system. 

• The only incentive available would be the federal investment tax credit. 

Further assumptions are described in this report as appropriate. 

This study modeled projects in several prototypical building models. Different building models were 

used to represent types of buildings that may be encountered in San Francisco. The building models 

specify physical features of the buildings aild the end uses of the occupied space, for instance, hotel or 

office. This information was used to estimate energy usage in the buildings and to provide a constraint 

on the size of the photovoltaic systems that could be installed on each building. 

A variety of additional parameters were needed to specify the modeled projects, including: 

•· general parameters specifying the location and analys_is period; 
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• parameters affecting initial purchase cost and ongoing maintenance costs of the photovoltaic 

systems; 

• parameters specifying the performance of the photovoltaic systems;· 

• financial parameters, including debt terms, taxes, insurance, inflation, discount rate, incentives, 

and depreciation; 

• utility rates and annual escalation rates. 

Appropriate values forthe parameters were researched and were used to specify a reference scenario. 

These parameters are discussed in further detail in this report. 

This report is divided into several main sections, described briefly below. 

Section 2, Introduction, discusses the basis forthe study, the cost-effectiveness evaluation framework, 

considerations due to uncertainty in input parameter values and simulation.results, main assumptions 

associated with the study, and the general modeling framework and tools used for the study. 

Section 3, Building Models and Projects, discusses the various building models and photovoltaic systems 

associated with each building model. This section includes information on the energy consumption of 

the building models and the photovoltaic systems' sizes. 

Section 4, Input Parameters, discusses in detail the input parameters used in the study. This·section 

includes the m·ethodology.used to forecast future photovoltaic system costs, and discusses the values 

used for photovoltaic system performance, financial parameters, and utility rates. 

Section 5, Results, presents the results of the analyses. The results section includes the results of the 

cost-effectiveness analysis, discussion of a sample cash flow, results of the sensitivity analysis, estimated 

per-project carbon emissions impacts, and estimated additional building costs for installation of a 

photovoltaic system. Section 5.6, Aggregate Results, presents an analysis ofthe potential effects had 

the proposed systems been installed in all relevant buildings currently in San Francisco's building 

pipeline. 

1.2 Cost Effectiveness 
A project is considered to be cost-effective if its benefits are greater than its costs. This study used a 

participant cost test, which considers the benefits and costs to a participant in a project. The 

participants considered were the owners of newly constructed buildings with rooftop solar photovoltaic 

systems that provide electric energy which is consumed on-site. 

Ari Halberstadt Saved 12/31/2014 9:31:00 PM 

5243 



5244 



SFE s·olar Ordinance Report Page 7 of 56 

The figure below shows the main results of the cost-effectiveness analysis. 
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2.0 1.2 ¥,• ..• 

0 
0 :;:::; 

:;:::; 1.6 ca 
1.1 ·f ca ..... 

..... ...... ·-; 

...... "' -'l 0 
"' 1.2 u ~-1 
0 I 1.0 u '. 0 I "';' i 0 
"';' 0.8 

I 
...... ··j 
t;:: ·, ~ ...... CJ 0.9 t;:: "( CJ c 

CJ c 
0.4 co CJ .'i co 0.8 

0.0 ~e, 

SFR MF SFR-LI 
~~ 

.. .... ..... ........ 

Figure 1 Results of cost-effectiveness analysis. The vertical axis shows the ratio of benefits to costs. The 
results shown are for the reference scenario; additional scenarios were also analyzed. {SFR=single-fami/y 
residential, MF=multifamily, SFR-Ll=sing/e-family low income, Whse=warehouse, MFC=multifami/y 
common area, RstntSmall=small restaurant, Offlrg=large office, OffMed=medium office, Ret/Lrg=large 
retail, Ret/Med=medium retail, Hotel=small hotel, OffSml=smal/ office.) 

The benefit-to-cost ratios, shown in the figure above, could be interpreted as precise single values. 

When interpreted in this manner, a ratio greater than 1.0 would indicate that the outcome is cost­

effective, while a ratio less than 1.0 would indicate that the outcome is not cost-effective. With this 

interpretation, the proposed solar requirement is cost-effective for: nearly all projects inst(llled in 2015, 

except for single-family low income households. The requirement, however, is cost-effective for only 

some projects installed in 2017; it is not cost-effective for the medium office, large retail, medium retail, 

small hotel, and small office bu_ilding models. 

Alternatively, the benefit-to-cost ratios could be interpreted as point estimates drawn from a population 

of possible values having some probability distribution. This interpretation is more representative of the 

uncertainty inherent in forecasting future conditions. However, interpretation of the results when 

considering uncertainty is less clear cut, since the results could take on a range values, depending on the 

possible input values and modeling assumptions. It is possible, though; to make some inferences about 

the likelihood of a result indicating cost-effectiveness. The greater the difference of a result from the 

cost-effectiveness threshold, the more likely it is that the resu_lt rep.resents a true outcome (cost­

effective or not cost-effective). The results in Figure 1 above are ordered from left to right in decreasing 

benefit-to-cost ratio for the year 2015. Thus, the results that are closer to the left end of the charts 

represent a higher likelihood of a cost-effective outcome than the resu Its that are closer to the right end 

of the charts. ~he single-family and multifamily building models, with benefit-to-cost ratios above 1.6, 

are most likely to be cost-effective. For the commercial building models, the order of likelihood of cost­

effectiveness for projects installed in 2015 is: warehouse, multifamily common, s_mall restaurant, large 

office, medium office, large retail, medium retail, small hotel, and small office. The results for 2017 have 

essentially the same order of decreasing cost-effectiveness, except that all of the comme'rcial projects 

are less cost effective than in 2015, and the small hotel is less cost-effective than the small office. 
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1.3 Sensitivity AnalysiS 
A sensitivity analysis was done to gauge the effect of varying the values of several input parameters. 

Performing simulations while varying input parameters over reasonable expected ranges helps explore 

the sensitivity of the outcomes to particular choices of values. This also provides insight into the range of 

outcomes that could be encountered in real-world projects. The effects of variation of individual 

parameters are summarized below. Additional analysis was done by constructing scenarios in which the 

values of multiple input parameters were varied together; these results can be found in the detailed 

results in section 5.1, Cost Effectiveness, on page 35 . 

. Overall results of the sensitivity analysis are shown in Figure 2 below. This figure shows the average 

decrease or increase in the benefit-to-cost ratio relative to the reference scenario, as well as the 

minimum and maximum change. The simulation results for all buildings in both modeled years (2015 

and 2017} were combined to calculate these summary values. The results were then sorted in 

decreasing order of average range of effect. 

Debt fraction had the largest average impact on the ratio, followed by the cost per watt, and then debt 

rate. The cost per watt and debt rate both have a significant impact on the cost of owning a photovoltaic 

· system. Azimuth (compass orientation} and availability resulted in decreased ratios, which was expected 

given that 100% availability and a near-optimal azimuth were assumed in the reference scenario, so that 

any change in those values could only reduce the benefits of the system. The ratio varied the least due 

to changes in federal tax rate, discount rate, and system size. The small change in the ratio due to 

varying system size suggests that systems could be sized to occupy more or less of the roof area, not just 

·the 250 ft2 or 15% of roof area that were assumed for this study, without too great an effect on cost­

effectiveness. 

Debt fraction 

Cost per watt 

Debt rate 

Azimuth 

Availability 

Federal tax 

Discount rate 

Size 

-0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0 
Change from baseline 

Figure 2 Sensitivity analysis results showing the average decrease or increase in the benefit-to-cost ratio 
relative to the reference scenario as well as the minimum and maximum change. 
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1.4 Carbon Emissions Impact 
An analysis was done of the potential carbon emission reductions for each individual project (see figure 

below). Lifetime avoided emissions ranged from 5. 7 to 2,150 metric tons C02 (MT C02) for projects 

installed in 2015. Avoided emissions depended on year of installation and were proportional to system 

size. Each 1 kW of photovoltaic capacity installed in 2015 could avoid emissions of 3.6 MT C02. A larger 

system offsetting a small portion of a building's electric energy consumption could have a greater impact 

on carbon emissions than a smaller system offsetting a large portiC?n of consumption. This can be seen in 

the results for the warehouse (Whse) versus the large retail building models (Retllrg) in.the figure 

below. A 95 kW photovoltaic system on the warehouse building model could offset 94% of electric 

energy consumption in the building over the typical 25 year lifeti.me of the photovoltaic system. This 

would result in an estimated 306 MT C02 in avoided emissions. In contrast, a 600+ kW photovoltaic 

system on the large retail building model could offset just 44% of the building's electric energy 

consumption, but would avoid 7 times more emissions, cir 2,153 MT C02. 

100% 

80% 

~ 
...... 

~ 60% 

0 

6'ii .... 40% Q) 

c 
Q) 

ro 
u 20% ·;:: 
...... 
u 
Q) 

UJ 
0% 

-20% 

System size, energy offset, and avoided emissions 

··----··-:--··-····,· ........ . 
· ---- Whse (306) 

1~:i:f=~=)I ....... .......................... . .. ~.UL<gpts3) ...... . 
i 0 0- Hotel :(127) . : 

>· ..... OffMed.(160}.-.... - .. : .. · - .. .. ·· .. · · ··· ····. ·· · : 

:;;!! {t-~· Offlrg (373~---·-----.. ·~·--···~---------··-·-~-~ ... -.-.~-~-~·-···-·-----
6 $· ~ ~ ~ $ ~ ~ 
l .............. ·-··. ,. ...... ··-·.... .......... .. .... .... -~·-. -·. ... . . .. ... . ....... . 

System size (kW) 

Figure 3 System size, electrical energy offset, and avoided emissions of projects installed in 2015. The 
sizes of the circles are proportional to the amount of avoided carbon emissions over the lifetime of the 
projects, while the numbers in parentheses give the estimated amounts of avoided emissions. 

1.5 Aggregate Results 
An analysis of aggregate results was done to estimate overall potential effects of the proposed 

ordinance. San Francisco's development pipeline, which tracks buildings for which permits have been 

applied for and for which construction has not been completed, was analyze~ for the years 2008-2914. If 

all 200 of the analyzed projetts were to install sola·r photovoltaic systems qn 15% of their roof area, they 

would generate 10.5 GWh/yr of electricity, offsetting 16% of the projects' energy consumption over the 

lifetime of the photovoltaic panels. Assuming installation in 2015, they would also avoid 26.3 MT of C02 

emissions over the projects' lifetimes. Stated another way, 15% of the rooftops of the relevant buildings 
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in the city's building pipeline represent 434,000 square feet of potential solar area, or nearly 10 acres. 

This is sufficient area to install a total of almost 7.4 MW of solar generating capacity, providing 10.5 

GWh of electric energy per year. 
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2 Introduction 
The Commission on the Environment of the City and County of San Francisco passed resolution 009-14-

COE in July 2014 supporting development of policies by the Department of the Environment "that would 

require the inclusion of solar energy systems on newly constructed buildings" {COE 2014). As part of its 

policy work,·the Department has explored the possibility of an ordinance that would require 

photovoltaic systems on newly constructed residential and commercial buildings. 

The Department sought to study the cost-effectiveness and other aspects of requiring photovoltaic 

systems in all new residential and commercial construction in the city. An ordinance that would require 

photovoltaic systems on buildings would require approval by the California Energy Commission {CEC), 

The CEC requires, as part of the approval process, that the city provide "findings and supporting analyses 

ori the energy savings and cost effectiveness of the proposed energy standards" (CEC 2014). The· 

Department commissioned this study to inform its work and to provide supporting documentation to 
the California Energy Commission for approval of the ordinance. 

This study examined the cost-effectiveness of rooftop photovoltaic systems installed on newly 

constructed buildings in the City and County of San Francisco (CCSF). In addition, this study performed 

sensitivity analyses to assess alternative system sizes and the effects of different input values, evaluated 

the potential impact on carbon emissions, and estimated aggregate city-wide effects. 

2.1 Cost Effectiveness 
A project is considered to be cost~effective if its benefits are greater than its costs. This study used a 

participant cost test {PCT), which considers the benefits and costs to a participant in a project. The 

participants considered were the owners of newly constructed buildings with rooftop solar photovoltaic 

systems that provide electric energy which is consumed on-site. The components of the benefits and 

costs used in this study were consistent with those specified in California's Standard Practiee Manual 

(OPR 2002). 

The benefits to the participants were defined as the sum of: 

• the value of the electricity generated by a photovoltaic system 

• federa I tax savings 

• state tax savings 

For residential systems, the federal tax savings consist of the Investment Tax Credit {ITC) and home 

. mortgage deduction. For .commercial systems, federal and state tax savings include accelerated 

depreciation and tax deductions due to expenses related to paying for_ and operating the system. 

Federal tax savings for commercial systems also include the value of the ITC. The cost of electricity to a 

commercial entity is normally deductible from its taxes. A photovoltaic system, however, reduces 

expenditure on electricity, and thus also reduces the tax deduction. Therefore, for commercial entities, 

the value of the generated electricity is reduced by the lost tax deduction. 

The costs were defined as the sum of: 
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• purchase cost 

• debt repayment (principal and interest) 

• operation and maintenance expenditures . 

• insurance costs 

All costs and benefits were discounted back to the initial project year using a nominal discount rate 

before the benefit-to-cost ratios were calculated. 

Equation 1 shows the calculation ofthe benefit-to-cost ratio (BCR): 

BCR = B/C 

B = EV after tax + TSfederal + TSstate 

C = Ca+M + Cinsurance + Cdebt 

· { EV if residential 
EVafter tax = · · 

EVenergy x (1- TReffective) if commercial 

BCR 

B 

EVaftertax 

EV 

TS federal 

TS state 

TReffective 

c 
Ca+M 

Cinsurance 

Benefit-to-cost ratio 

Sum of benefits to participant 

After-tax value of generated energy 

B,efore-tax value of generated energy 

Federal tax savings 

State tax savings 

Effective tax rate 

Sum of costs to participant 

Operations and maintenance costs 

Insurance costs 

Debt repayment costs (principal and interest) 

Equation 1 Calculation of benefit-to-cost ratio. 

2.2 .Uncertainty 
The results of this study depend on a variety of inputs and modeling assumptions with a range of 

possible values and approaches. No single benefit-to-cost ratio can represent all potential scenarios. 

There is uncertainty and variability in the value of all of the input pararneters. This uncertainty is 

magnified when dealing with projections of future conditions. For instance, the cost of purchasing a 

photovoltaic system depends on a variety of factors, including overall price trends and project and 

installer characteristics. Some of these factors depend on project characteristics, such as size, shading, 

and orientation of roof, which would affect the performance .of a photovoltaic system. Other factors 

depend on global and local economic trends, such as debt-finance rates and solar panel costs. 
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Several approaches were taken in this study to address these limitations1
• First, the values of the input 

parameters were chosen to reasonably reflect expected real-world conditions. Second, a variety of 

building models were used to represent some of the variability that is due to different energy 

consumption patterns and physical constraints. Third, approved and widely used software was used to 

generate the results. Fourth, sensitivity analyses were performed by varying the values of several 

parameters that were considered likely to affect the benefit-to-cost ratio. Fifth, the presentation of the 

results is meant to convey some of the range of uncertainty in this study. 

2.3 Primary Assumptions 
It was assumed that a single entity derives the full benefits, and pays the full costs, associated with 

owning and operating the modeled photovoltaic systems. This assumption is correct only for some 

situations. For instance, this assumption is accurate for a photovoltaic system installed on a single-family 

residence that is· owner occupied, and where the system was purchased by the owner of the home. This 

assumption is not accurate when describing buildings with separately metered tenants who are not the 

owners of the photovoltaic system. In this situation, the owner of the photovoltaic system pays the cost 

of owning and operating the system. The owner should also benefit from tax deductions associated with 

paying for the system and from tax credits for installing the system. However, the owner would only 

benefit from the portion of energy used for common areas and owner-occupied areas. Excess 

generation would receive, at best, only relatively low net surplus compensation rates. 

The analysis under the single-owner assumption could show whether it is cost-effective to install a 

photovo!taic system. Whether it is cost-effective for other cost/benefit allocation arrangements would 

depend on how those arrangements function and the extent to which any added overhead can be · 

covered by the overall benefits of the system. There are some mechanisms, such as virtual net metering, 

that would allow tenants to benefit from reduced energy costs on their electric bills as a result of 

renewable generation. These alternative mechanisms, however, would not n·ecessarily benefit the 

system's owner. It is possible that a third-party owned system could address these limitations, though 

such systems generally have higher costs (Barbour et al 2013). 

This study is limited to exploring building models and photovoltaic systems. No actual project is 

modeled. Instead, this study examined a variety of prototypical buildings that were representative of 

some buildings in San Francisco, and which could therefore provide information to support work on the 

proposed ordinance. In addition, the building models were treatep as single-use structures. Thus, for 

instance, the multifamily building model is treated as containing residential units only. Similarly, the 

large office building model is treated as if it were used only for typical office activities. In contrast, 

mixed-use buildings in San Francisco are not uncommon. These buildings could have a variety of uses, 

such as retail, residential, and·office. Mixed-use buildings would have a different electric load profile 

compared to single use buildings, an.d this would affect the amount and timing of energy consumed as 

well as the value of that energy . 

. 1 Ad.ditional approaches, which were outside the scope of this study, could use statistical methods, such as Monte 
Carlo simulations, to model system and financial performance. 
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It was assumed that the only incentive available would be the federal ITC. Several state and local 

incentive programs were assumed to not be applicable for systems installed under the proposed 

ordinance. The California Solar Initiative (CSI) has provided incentives in past years for photovoltaic 

system installations (CSI 2014a). The CSI program, however, is not accepting new applications, and 

therefore would not apply to projects built in the future. CSl's Multifamily Affordable Solar Housing 

(MASH) program is also closed to new applications (MASH 2014). The California New Solar Homes 

Partnership (NSHP) program was assumed to be unavailable (NSHP 2014). Finally, following initial 

stakeholder feedback, it was assumed that San Francisco's GoSolarSF incentive program would also not 

be extended to include projects that would be required under the proposed ordinance (SFPUC 2014). 

2.4 Modeling Framework 
Analyses were performed for two future years in which photovoltaic systems might be required under 

the proposed ordinance. The first year selected was 2015, which was the earliest year in which it could 

be expected that the ordinance would come into effect. The second year was 2017, which was selected 

due to the expected change in the ITC. The ITC is a significant factor affecting the cost of photovoltaic 

systems. The ITC will be 30% through 2,016, but in 2017 the ITC is expected to be reduced to 10% for 

commercial systems, and to be eliminated entirely for residential systems (NCSC 20la, NCSC 2014b). 

Several data sets, sources, and components were used to perform the cost-effectiveness analysis, 

including: 

• Prototypical building models 

• Electric energy consumption profiles for each bui"lding 

• Input parameters specifying model assumptions 

• Simulation software 

• Analysis process 

Figure 4 shows an overview of the modeling framework. 

Building Models . · 
Single FamHy; 
Multifamily 
small Hotel 
Large Office 
Medium Office 
Small Office 
Small Restaurant 
Large Retail 
Medium Retail. 
Warehouse 

Electric Load 
Simulation . 

T24samples 

CBECC 

EnergyPlus 

Hourly loads · 

Figure 4 Overview of modeling framework. 
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A set of prototypical building models was selected to evaluate the cost-effectiveness of systems installed 

in future construction. These buildings were intended to be representative ofa range of new 

construction that meets the current energy code standards in California, though they do not represent 

actual buildings or projects. El(;!ctric energy consumption profiles for each building were generated using 

building energy simulation software. In addition, a variety of other parameters affect the cost­

effectiveness of photovoltaic systems. These parameters include first-costs, electric utility rate forecasts, 

and financial and tax parameters. Research was conducted to determine reasonable values for these 

parameters. 

The· energy consumption profiles and parameter values were input into the National Renewable Energy· 

Laboratory's (NREL) System Advisor Model (SAM) software (NREL 2014 SAM). SAM "is. a performance 

and financial model designed to facilitate decision maki~g for people involved in the renewable energy 

industry". Version 2014.1.14 of SAM was used for this study. SAM performs simulations based on input 

parameters and its internal models to calculate output values associated with renewable energy · 

projects. SAM generates a cash flow prediction for the specified analysis period, which includes the 

values needed to calculate the benefits and costs of a solar photovoltaic system. The output froin SAM 

was summarized and analyzed in Excel. 
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3 Building Models and Projects 

3.1 Buildings Models 
This study models energy use in prototypical buildings. Several building types were selected to represent 

a range of uses and sizes of buildings that may be encountered i.n San Francisco. The building models 

specify physical features of the buildings and the end use of the occupied space, for instance, hotel or 

office. This information was used to estimate hourly energy usage in the buildings. The models also 

provide a constraint on the roof area relative to the building's total energy consumption, which is then 

used to set a limit on the size of the photovoltaic systems that could be installed on each building. The 

hourly energy usage is used in calculations of the amount of energy consumed and the value of the 

generated energy. 

California's building energy codes specify requirements for energy use in buildings. The CEC has certified 

software to model compliance of buildings with its standards. Two software packages are freely 

available. CBECC-Res models compliance of residential .buildings, while CBECC-Com mode.ls compliance 

of commercial buildings with the 2013 building energy s.tandards (Wilcox B 2013, AEC 2013). Each 

program is provided with several sample input files that describe buildings that are compliant with the 

· building energy standards. These sample files were used for the building models and to produce the 

electricity consumption models for this study. 

Table 1 summarizes the physical characteristics of the modeled buildings, based on the sample files 

included with CBECC Com and Res. 

Floor area Roof area· 

Builcling Abbr. Type (ft2) Floors (ft2) 
Single Family SFR Residential 2,100 1 2,100 

Single Family Low 
SFR-LI Residential 2,100 1 2,100 

Income 

Multifamily MF Hybrid 6,960 2 3,480 

Multifamily. 
MFC Commercial 6,960 2 3,480 

Common 

Small Hotel Hotel Commercial 42,554 .3 14,185 

Large Office Offlrg Commercial 498,589 12 41,549 

Medium Office Off Med Commercial 53,628 3 17,876 

Small Office OffSml Commercial 5,502 1 5,502 

Small Restaurant RstntSml Commercial 2,501 1 2,501 

Large Retail Retllrg Commercial 240,000 1 240,000 

Medium Retail RetlMed Commercial 24,563 1 24,563 

Warehouse Whse Commercial 49,495 1 49,495 

Table 1 Model buildings analyzed in this study. 

Both commercial and residential buildings were mod~led. Residential building models used residential 

electric rates (El, Ell), residential Title 24 solar area requirements, and input parameters and tax 

considerations appropriate to residential owners. Commercial building models used commercial electric 
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rates (Al, AlO, E19), commercial Title 24 solar area requirements, and input parameters and tax 

considerations (including depreciation) appropriate to -commercial owners. 

Multifamily buildings were modeled as a hybrid of residential and commercial buildings. In multifamily 

buildings, rates are residential, but the ownersh~p structure is commercial. The tenants in multifamily 

buildings are billed using residential rates. The financing -and ownership of a multifamily building, 

however, are structured as commercial enterprises. Therefore, for this study, the residential elec~ric 

utility rate wa_s used for multifamily buildings, but all_ other simulation parameters (taxes, depreciation, 

etc".) used commercial values. In addition, the Multifamily Common building model broke out just the 

common area load of a multifamily building, which was then treated as a pure commercial model. 

Table 2 summarizes the energy consumption characteristics of the building models. This table shows 

estimated annual total electric energy consumption for each building, as well as consumption 

normalized to the conditioned space and total roof area. It was assumed that el~ctric load and hourly 

consumption patterns remained constant from year-to-year. In practice, electric load may be expected 

to vary over time as changes occur in the building, occupants, equipment, weather, etc. 

Electric Electric energy Electric energy 
energy per uni_t floor per unit roof area 

Building · (kWh/yr) area (kWh/ft2/yr) (kWh/ft2/yr) 

Single Family 4,560 2.2 2.2 

Single Family Low 
3,420 1.6 1.6 

lncom~ 

Multifamily 22.,844 3.3 6.6 

Multifamily Common 2,284 0.3 0.7 

Small Hotel 161,971 3.8 11.4 

Large Office 3,435,150 6.9 82.7 

Medium Office 417,967 7.8 23.4 

Small Office 57,479 10.4 10.4 

Small Restaurant 61,427 24.6 24.6 

Large Retail 1,847,380 7.7 7.7 

Medium Retail 185,647 7.6 7.6 

Warehouse 134,926 2.7 2.7 

Table 2 Estimated annual electric energy consumption in modeled buildings. 

Low income households were expected to have lower energy consumption than moderate and higher . . 
income households. Statewide household annual electricity consumption for r:ioderate-income 

households ($25-$75K/yr) was reported as 5,887 kWh/yr, while for low-income households (<$25K) it 

was 4,313 kWh/yr, or 73% of moderate-income household consumption (KEMA 2010, Table ES-7, p33). 

To approximate the difference between low-income and moderate-income households, annual 

electrici~y consumption forthe Single Fa~ily Low Income building model was scaled to 75% of the Single 

Family building model. For the Multifamily Common building model, which includes only estimated 

common area load, electricity consumption was scaled to 10% of the multifamily base case. 
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3.2 Hourly Energy Consumption · 
Electric energy costs and benefits depend on the time of generation and consumption of the energy due 

to a variety of factors, including: 

• tiered and time of use rate structures, which depend on time of day and day of year; 

• variable energy use in buildings, which vary by time, weather, and occupant behavior; 

• photovoltaic energy output,' which depends on insolation and weather. 

To model costs and benefits, hourly resolution of energy cons.umption and generation was needed. This 

resolution provided a standard level of analysis, approximately matching utility rate structures and solar 

energy generation. 

The programs CBECC-Res, CBECC-Com, and EnergyPlus were used to model total facility electric energy 

consumption at hourly resolution for the sample input files. EnergyPlus is an "energy analysis and 

thermal load simulation progra·m" which, given a building's description, can model hourly facility electric. 

energy usage (EERE 2014). CBECC-Res version 2013-3 (650), CBECC-Com version 2013-3 (653), and 

EnergyPlus version 8.1 were u.sed in this study. To model total electricity consumption, software must 

make assumptions about installed equipment and occupant behavior that go beyond the loaqs and 

equipment regulated under California's energy codes. CBECC-Res provides as output total facility electric 

energy use. CBECC-Com does not provide total hourly electric energy consumption as an output .. It does, 

however, generate data files that can be read by EnergyPlus ("IDF" files), which can then generate the 

needed consumption data. 

The programs calculate energy consumption based on a model of the building and the location ofthe 

building. The location input is based on a typical meteorological year. For the residential buildings, which 

were analyzed with CBECC-Res, the CEC's climate data files fonhe San Francisco climate zone were used 

(CZ3). For commercial buildings, for which energy consumption data were generated with EnergyPlus, 

the closest typical meteorological year station was San Francisco International Airport (NREL 2014c). The 

sample files included with CBECC-Com were modified to refer.to the San Francisco climate zone and to 

use ZIP code 94103. The orientation of buildings also affects their energy profile. It was assumed that 

the buildings were all south facing for purposes of this study. 

3.3 Modeled Projects 
Each building was modeled using a corresponding reference case. For the reference case, it was 

assumed that the roof area available fo( a solar photovoltaic system matches the area specified in the 

Title 24 2013 Solar Ready regulations (CEC 2013). The Solar Ready zone is a roof area that must meet 

certain requirements to facilitate installation of solar energy systems. These include size, orientation, 

and freedom from penetration and shading by equipment. For single-family residential buildings the 

sola~ ready zone is.250 ft2
, while for multifamily and commercial buildings it is 15% of total roof area. 

Titl.e 24 allows for exemptions from the solar ready requirements, for instance, some commercial 

buildings over three stories are exempt. For purposes of this study, the basic Solar Ready area guidelines 

were applied to all buildings, without regard for P.ossible exemptions. In addition, the area available for 

solar photovoltaic installation in commercial buildings was assumed to be 15% of total roof area, 
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notwithstanding adjustments in the solar ready regulations (such as exclusion of skylights from the total 

area). 

Table 3 summariZ(:!S the system sizes for each modeled building. The amount of energy offset by the 

systems over the course of a year ranges from 4% for the Large Office building model to 100% for the 

Single-Family Residential and Warehouse building.models. The are.a of the systems in square feet and as 

a percentage of total roof area are also shown. For each system, the azimuth (orientation) of the system 

is shown, as well as total generation per year and generation per square foot of floor space per year. 

The azimuth of a photovoltaic system has a significant impact on its energy generation. In additidn, the 

azimuth affects the benefits from the energy because of the time-dependent nature of energy 

generation, consumption, and pricing. Depending on the building type, the optimal azimuth was either 

(approximately) 180° or 210°. The best value was determined empirically by running the simulation over 

several orientations-and selecting the one with the greatest benefit-to-cost ratio. In practice, the Title 24 

solar ready regulations allow a wider range of orientations, so that systems installed in the solar ready 

area may not be optimally oriented and therefore could have reduced cost-effectiveness. 

Per Generation 
Electric. Area floor per floor 

Size energy Area (% Azimuth Tilt space Generation space 
Building (kW) offset (ft2) roof) (0) (0) (W/ft2) (kWh/yr) (kWh/ft2/yr) 

Single 
3.2 100% 192. 9.1% 180 20 1.5 4,560 2.2 

Family 

Single 
Family Low 2.4 100% 144 6.9% 180 20 1.1 3,420 1.6 
Income 

Multifamily 8.9 55% 522 15;0% 180 33 1.3 12,651 1.8 

Multifamily 
1.6 100% ,94 2.7% 180 33 0.2 2,284 0.3 

Common 
.. 

Small Hotel 36 31% 2128 15.0% 210 33 0.8 51,000 1.2 

Large 
105 4% 6232 15.0% 210 33 0.2 149,386 0.3 

Office 
Medium 

45 15% 2681 15.0% 210 33 0.8 64,271 1.2 
Office -
Small 

14 34% 825 15.0% 210 33 2.5 19,782 3.6 
Office 

Small 
6.4 15% 375 15.0% 180 33 2.6 9,092 3.6 

Restaurant 

Large 
606 47% 36000 15.0% 210 33 2.5 862,896 3.6 

Retail 

Medium 
62 48% 3684 15.0% 210 33 2.5 88,314 3.6 

Retail 

Warehouse 95 100% 5567 11.2% 180 33 1.9 134,926 2.7 

Table 3 Photovoltaic system sizes and related parameters for the modeled projects. 
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3.3.1 System Sizing 
For each building model, a photovoltaic system size was specified based on the available roof space, the 

energy density of the photovoltaic system (see 4.2 Photovoltaic System Performance on page 26), and 

the modeled electric energy consumption of the building. The system size was limited to the lesser of 

the available space and the total electric.energy consumption of the building, as shown in Equation 2 . 

. s = Asystem X Dnc · 

A ·z bl ~{250ft2 if single-fa~ily residential 
avai a e- 15% roof area if ·commercial 

s 
A system 

Aavailabl~ 
c 

Rated (DC) system size (kW) 
Area of system (ft2) 
Ava.ilable roof area (ft2) 
Building energy consumption (kWh/yr) 

Dnc DC power density of photovoltaic system (kW /ft2) 

DAc AC power density of photovoltaic system (kWh/ft2/yr) 

Equation 2 Calculation of photovoltaic system size. 
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4 Input Parameters 
A variety of parameters were needed to specify the modeled projects, in addition to the building models 

described previously. The building models provided constraints on roof area and, through simulations, 

hourly electric energy consumption data. The additional parameters included: 

• general parameters specifying the location and analysis period; 

• parameters affecting initial purchase cost and ongoing maintenance costs of the photovoltaic 

systems; 

• parameters specifying the performance of the photovoltaic systems; 

• financial parameters, includ!ng debt terms, taxes, insurance, inflation, discount rate, incentives, 

and depreciation; 

• utility rates and annual escalation rates. 

Table 4 summarizes the input parameters used in this study for the reference scenario. Several 

parameters, such as azimuth and discount rate, were specific to individual building models.The 

following sections describe these parameters in more detail and the derivation of their values. 
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Residential Residential (low 
Category Parameter (single-family) income) Commercial Sources and notes 

General 
Location and SF Intl. Airport, SF Intl. Airport, 

SF Intl. Airport 
NREL TMY3, CEC 

weather CECCZ3 CECCZ3 CZ3 

Analysis period 25 25. 25 Various 

PVCost $/Win 2015 
$5.20 (<10 kW) $5.20 (<10 kW) $4.58 (<10 kW) 

CSI, forecast 
$4.50 (~10 kW) $4.50 (~10 kW) $4.64 (~10 kW) 

$/Win 2017 
$4.53 (<10 kW) $4.53 ( <10 kW) $3.90 (<10 kW) 

CSI, forecast 
$3.85 (~10 kW) $3.85 (~10 kW) $4.01 (~10 kW) 

10% of initial cost 
Inverter replacement 10% 10% 10% at 10 cind 20 years, 

inflation adjusted 

PVSystem DC-MC derate 0.77 0.77 0.77 PVWatts 

Module efficiency 17% 17% 17% Estimate 

Annual degradation 0.50% 0.50% 0.50% SAM 

Sun hours per year 1850 1850 1850 PVWatts 

Sun hours per day 5.07 5.07 5.07 PVWatts · 

lilt 20° . 20° 33° SAM 

Most cost-effective 
Azimuth 180° 180° 180° or 210° azimuth depends 

on building 

Availability 100% 100% 100% 

PV Output AC power (W/ft2) 12.8 12.8 13.l At 180° 

AC energy (kWh/ft2/yr) 23.7 23.7 24.2 At 180° 

Financial Debt proportion 80% 80% 70% Realty Rates 

Debtterm 25 25 25 
Same as analysis 

· period 

Debt rate 5.00% 5.00% 5.00-6.72% Realty Rates 

Federal tax rate 25% 15% 35% 
Tax tables, median 
income 

State. tax rate 8% 4% 8.84% 
Tax tables, median 

income 

Sales tax rate 8.75% 8.75% 8.75% SF tax 

Insurance rate 0.50% 0.50% 0.50% SAM 

Inflation rate 2.50% 2.50% 2.50% SAM 

Real discount rate 8.00% 8.00% 
6.5-7.9% (2015) 

IRR survey 
6.9-8.2% (2017) 

ITC in 2015 30% 0% 30% 

ITC in 2017 0% 0% 10% 

Depreciation N/A N/A 5yr MACRS 

Utility rates Schedule 
El 

Ell 
Al, AlO, E19 

PG&E 
Region T TOU primary 

Escalation 2.11% real through 2020, 1.42% thereafter E3 

NSC at end of 2015 0.06278 PG&E, forecast 

NSC at end of 2017 0.08341 PG&E, forecast 

Table 4 Summary of input parameters. 
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4.1 Photovoltaic System Cost 
The cost of the photovoltaic systems has a significant impact on cost effectiveness. There is a first cost 

to purchase and install a system, which is represented as a normalized cost per watt. This is then 

multiplied by the nameplate (DC) rating of the modeled systems to arrive at a purchase cost. In addition, 

periodic maintenance costs due to inverter.replacement were also modeled. 

4.1.1 Cost Per Watt 
This study uses forecasted costs of solar systems to estimate the cost of ·installing solar systems in new 

construction. Price forecasts were estimated for the residential and commercial sectors for small (<10 

kW) and medium-size (10 -100 kW) photovoltaic systems. The forecasted prices for 2015 and 2017 are 

shown in the table below. 

I 
Residential 

I 
Commercial 

Year 
<lOkW j0-100 kW < lOkW 10-100 kW 

2015 I $5.20 $4..50 I $4.58 $4.64 

2011 I $4.53 
' 

$3.85 ! $3.90 $4.01 

Table 5 Forecasted cost per watt for the initial study years. 

Past system prices from the California Solar Initiative (CSI) wer.e analyzed for the residential and 

commercial sectors. The historic price changes were used to forecast prices in subsequent years by 

fitting an exponential growth curve to the historic data. Data for commercial and medium-sized systems 

in San Francisco were lacking, so an adjustment factor was .derived to account for differences between 

statewide costs and the cost of solar in San Francisco. A new construction adjustment factor was also 

added to each forecasted price, to account for the expected reduced cost of installation in new 

construction. 

4.1.1.1 Analysis of statewide cost per watt 
Data fr~m the CSI were analyzed to determine the average cost per watt of solar systems (CSI 2014b). 

The September 30, 2014 CSI working data set was used in this study. Average costs per watt were 

. calculated for small residential systems in San Francisco and for small and midsize residential and 

commercial systems throughout California for the years 2007 through 2014. Data for completed systems 

ran·ging in size from 0-10 kW an9 10-100 kW were used. Outliers, defined as costs per watt more than 

three standard deviations from the annual mean of the statewide commercial or residential data, were 

also excluded. Data for third-party systems were excluded due to reported irregularities in these data 

and reporting of third-party prices based on appraised value (E3 2011, Barbose et al 2013). In addition, 

this study examined single-owner photovoltaic systems, so that third-party pricing models were less 

applicable. The average statewide costs per watt for each year are shown in Table 6 below. 
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Residential Resid(!ntial Commercial Commercial 
Year (<10 kW) (10-100 kW) (<10 kW) (10-100 kW) 

2007 $8.03 $7.81 $7.70 . $8.13 

2008 $8.11 $7.66 $8.29 $7.53 

2009 $7.93 $7.40 $i86 $7.45 

Average cost 
2010 $7.39 $6.40 $6.83_ $6.24 

2011 $6.89 $5.99 $5.77 $5.71 

2012 $6.13 $5.07 $5.26 $5.15 

2013 $5.03 $4.53 $4.62 $4.43 

2014 $4.78 $4.33 $4.44 $4.85 

2015 '$4.61 $3.92 $4.00 $4.06 

Fi;> recast 2016 $4.25 $3.57 $3.63 $3.71 

2017 $3.92 $3.25 $3.29 $3.40 

. Table 6 Average statel(l!ide costs per watt and forecasted costs for 2015-2017. 
. . . 

Only small sample sizes were available for commercial .and midsize residential systems in San Francisco. 

In addition, the data for commercial systems in San Franciscq were much less consistent than the data 

for the other sectors and geographic regions. Data for only a few commercial systems were available for 

San Francisco, and .there were years for which data were available for only one system. In addition, the 

commercial data exhibited erratic rises and falls that were not consistent with overall solar market 

behavior. Therefore, the data for commercial and midsize residential systems in San Francisco were not 

used for forecasting. 

4.1.1.2 Calculation of statewide to San Francisco adjustment factor 
To derive a cost forthe commercial and for midsize residential systems in San Francisco, the assumption 

was made that the difference between the average statewide small residential costs to San Francisco 

small residential costs in each year would be representative of the difference in costs for installations in 

San Francisco overall. The difference in each year was then ad.ded to the forecasted costs for the four 

categories (small/midsize commercial and small/midsize residential) to derive a value for San Francisco. 

The calculation of.these adjustment factors for each year is shown in Table 7 below. 
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San Francisco California 
residential (<10 residential CA to SF 

Vear kW) (<10 kW) adjustment 

2007 $9.08 $8.03 $1.05 

2008 $8.89. $8.11 . $0.78 

2009 $8.53 $7.93 $0.60 

Average cost 
2010 $8.25 $7.39 $0.86 

2011 $7.85 $6.89 $0:96 

2012 $8.07 $6.13 $1.94 

2013 $6.34 $5.03 $1.31 

2014 $5.83 $4.78 $1.05 

2015 $5.95 $4.61 $1.33 
Forecast 2016 $5.60 $4.25 $1.35 

2017 $5.28 $3.92 $1.36 

Table 7 Calculation of California to San Francisco adjustment factor. 

· 4.1.1.3 Calculation of new construction adjustment factor 
An additional adjustment factor was used to account for installation in new construction. The analyzed 

cost per watt based on.the CSI data reflects the cost of installation in existing buildings. The proposed 

ordinance under study, however, was for new construction. Installation of solar systems on new 

residential construction is expected to be less costly than retrofit installation (Barbose et al 2013). Data 

on solar system costs in new construction are not readily available. Therefore, an estimate was derived 

Of the difference in costs between ret~ofit and new construction, and this estimate was used to adjust 

all forecasted retrofit prices to forecasted new construction prices. 

Tracking the Sun VI pro~ides cost data for new versus retrofit construction based on California's New 

Solar Home Partnership (Barbose et al 2013, figure 28, p35). The table below shows the costs per watt 

for new construction and retrofit construction in new homes, along with thei.r differences. The average 

difference of the cost per watt for new versus retrofit installation from 2008-2012 was -$0.75. This 

average was added to the forecasted cost per watt in existing construction to determine the cost in new 

construction. In addition, since data for installation on new commercial systems was not available, the 

same value was used for both residential and commercial costs. 

Year New Retrofit Difference 

2008 $8.00 $8.70 -$0.70 

2009 $7.40 $8.50 -$1.10 

2010 $7.00 $7.50 . -$0.50 

2011 $6.10 $6.80 . -$0.70 
2012 $5.30 $6:00 -$0.70 

Average -$0.75 

Table 8 Difference of average cost per watt for residential new construction and retrofit installation for 
the years 2008-2012. 
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· The Title 24 2013 Solar Ready requirements reduce the cost of retrofit installation of solar systems on 

solar ready buildings. These solar ready requirements were estimated to reduce the costs of solar 

installations in new single-family residential construction from $2,687 to $182, a savings of $2,505 (CASE 

·2011, figure 45, p90). The NSHP data, which were available through 2012, apply to structures that were 

not solar ready. Therefore, the difference in cost may be' less significant, reducing the cost advantage of 

installation in new construction. This adjustment was not factored into the adjustment used for this 

study. 

4.1.2 Maintenance Costs 
SAM's default annual maintenance costs of $20/kW/yr were retained for this study. SAM does not, 

however, include the cost of inverter replacement. Inverters were assumed to require replacement 10 

years after being placed in service. For the 25 year analysis period, inverter replacement was expected 

to occur in years 10 and 20 and it was assumed that new inverters represent 10% of a total PV project's 

cost (see, e.g., Borenstein S 2011). As an estimate of the maintenance cost due to inverter replacement, 

10% of the projects' initial cost were inflated to current dollars at years 10 and 20, and applied as a cost 

in the simulations in SAM for those years. 

For instance, assuming a $20,000 total initial system cost in year 0, the cost of the inverter would ·be 

10% x $20,000 = $2,000. At an inflation rate of 2.50%, after 10 years inverter replacement would cost 

28% more in current dollars (1.28x) or $2,S60 and after 20 years it would cost 64% more (1.64x) or 

$3,280. 

While it is entirely possible that the future price of inverters will be lower given improveme.nts in 

inverter technology, no attempt was made to derive a value based on future market changes. A 

reductfon in price in real terms of 2%/yr may be reasonable (Borenstein S 2011). In addition, inverter . 

replacement should result in an increase in efficiency. The model in SAM assumes a constant percent 

degradation in system output year-to-year. This study does not include an offset to increase system 

· production following inverter replacement. 

4.2 Photovoltaic System Performance 
G~neric photovoltaic systems· were modeled using NREL's PV Watts model and System Advisor Model 

(SAM) software (NREL 2014a,b). PV Watts provides information on solar power and energy based on 

location, system tilt, azimuth, and system performance characteristics. Values for San Francisco were 

calculated for the tilt and azimuth combinations that were modeled for this study. As a simplifying 

assumption, it was also assumed that all of the roof area allocated for the systems was covered in 

panels. Table 9 below summarizes the system performance parameters. 
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Parameter Values 
Tilt (0 ) 20,33 
Azimuth (0

) 180,210 
Pa.nel efficiency 0.17 
AC to DC derate 0.77 
Annual degradation 0.5% 

Table 9 Summary of parameters for the modeled photovoltaic systems' tilt, azimuth, and efficiency. 

SAM's defau Its for tilt were used, with 20° assumed for residential systems and 33° for commercial 

systems. The azimuth was either 180° or 210°. An azimuth of 180° results in more cost:effective systems 

for some buildings, while an azimuth of 210° is more cost-effective for other buildings. The choice of 

azimuth was initially set at 180°, and then changed to 210° for those buildings where sensitivity analysis 

showed a more cost-effective outcome at 210°. 

Panels vary in the efficiency with which they convert solar radiation to electricity. Higher efficiencies 

yield greater power density, such that a smaller area covered with solar panels can gen~rate the same 

amount of energy as a system using lower efficiency panels. A panel efficiency of 17%, which is within 

the range of systems currently available on the market, was used for this study. 

Solar systems also vary in the efficiency with which they convert the DC electricity produced by the 

panels into AC electricity, known as the DC to AC derate factor. This factor depends on a variety of 

system characteristics. A default value of 0.77 was used for this study, which is the default value in both 

PV Watts and SAM. 

Photovoltaic systems degrade over time, producing less energy with each passing year. The SAM-default 

system degradation rate of 0.5%/yr was used for the model. 

Table 10 shows the insolation, power, and energy densities for the modeled generic systems; which 

w~re calculated using PV Watts and the above parameters. The power and energy densities determine 

the amount of generation that can be installed in a given area of a roof. 

lnsolation DC power AC power DC energy AC energy 
Azimuth (0

) Tilt (0
) (W/ft2) (W/ft2) (W/ft2

) (kWh/ft2/yr) (kWh/ft2/yr) 
180 37.6 99.9 17.0 13.1 31.4 24.2 
180 33 100.1 17.0 13.1 31.5 24.2 
180 20 98.1 16.7 12.8 30.8 23.7 
210 37.6 98.6 .16.8 12.9 31.0 23.9 
210 33 99.0 16.8 13.0 31.1 24.0 
210 20 97.3 16.5 12.7 30.6 23.6 

Table 10 Power and energy densities for the modeled systems' azimuths and tilts. 

4.3 Financial Parameters 
A variety of financial parameters affect the analysis results and are required as inputs to SAM. The 

financial parameters specific to the individual model buildings used in this study are summarized in 

Table 11 below. 
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Discount 
Discount rate 
ratein change Loan State 
2014 per year interest Debt Federal tax ITC ITC 

Building (real) (%/yr) rate proportion tax rate rate (2015) (2017) 
Single 

8% 0% 5.00 80% 25% 8% 30% 0% 
Family 

Single 
Family Low 8% 0% 5.00 80% 15% 4% 0% 0% 
Income 

Multifamily 6.3% 0.21% 5.00 70% 35% 8.84% 30% 10% 
Multifamily 

6.3% 0.21% 5.00 70% 35% 8.84% 30% 10% 
Common 

Hotel Small· 7.5% 0.12% 5.80 70% 35% 8.84% 30% 10% 
Office 

6.5% 0.21% 5.38 70% 35% 8.84% 30% 10% 
Large 

Office 
6.5% 0.21% 5.38 70% 35% 8.84% . 30% 10% 

Medium 

Office 
6.5% 0.21% 5.38 70% .35% 8.84% 30% 10% 

Small 

Restaurant 
7.0% 0.12% 6.72 70% 35% 8.84% 30% 10% 

Small 

Retail 
7.8% 0.12% 5.25 70% 35% 8.84% 30% 10% 

Large 

Retail 
7.0% 0.12% 5.25 70% 35% 8.84% 30% 10% 

Medium 

Warehouse 6.8% 0.12% 5.25 70% 35% 8.84% 30% 10% 

Table 11 Summary of financial parameters used for each building model type. 

Additional financial parameters common to all modeled projects are summarized in Table 12. 

Parameter Value 

Inflation rate 2.50% 

Insurance rate 0.5% 

Property tax rate 0% 

Debtterm 25 years 

· Depreciation schedule 
5year MACRS 

(commercial only) 

Table 12 Summary of financial parameters applicable io all buildings. 

4.3.l Financial Parameter Alternatives 

Individual parameter values can have a range of plausible values. Several parameters in particular may 

have significant impact on the cost-effectiveness outcome. These include the: 

• · debt fraction, which is the proportion of a project funded by debt 

• debt rate, which is the interest rate charged on the debt 
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• discount rate 

Table 13 lists five groups of options for these parameters for commercial buildings. These options are 

described below. 

• Reference scenario: For the reference scenario the intent was to use values for the parameters 

that represent typical. real world conditions. Therefore, the reference scenario uses recent 

market-specific industry survey data as a basis for these parameters. Industry surveys provided 

values for the debt rate and discount rate for different property types. For the debt fraction, an 

approximate average of surveyed values was used. 

• Industry surveys: lntegra Realty Resources (IRR) and Realty Rates (RR) each publish industry 

surveys on financing of commercial properties (lntegra Realty Resources 2014a-e, Realty Rates 

2014). IRR's data are further specified for particular property types in San Francisco. These data 

were used in the reference scem~rio. 

• E3 study: Energy and Environmental Economics (E3) performed a study on the cost­

effectiveness of rooftpp photovoltaic systems in California (E3 2013). 

• NREL (System Advisor Model): NREL based the default financial parameters in SAM on a variety 

of sources, with a focus on national long-term averages (NREL 2014a). The values listed in Table 

13 were the defaults in SAM. 

• SF Environment staff proposal: The San Francisco Department of the Environment proposed 

values that staff believes are appropriate for evaluating the cost-effectiveness of the proposed 

ordinance. 

NREL (System SF 
Reference Industry Advisor Environment 
scenario surveys E3 study Model) staff proposal 

Source New Commercial real 
Rooftop PV in 

Analysis New 
focus construction estate financing 

new 
software construction 

construction 

Debt 
70% 70% 40-55% 100% 100% 

fraction 
Debt rate 5.0-6.7% 5.0-6.7% 6.80% 7.5% 5% 
Discount 6.5-7.9% (2015) 6.3-7.8% (2014) ' 

6.13% 5.2% 4% 
rate 6.9-8.2% (2017) +0.12-0.21%/yr 

Inflation 
rate 

2.5% 2.5% 2% 

Table 13 Alternatives for several financial parameters. Industry surveys from Realty Rates and lntegra 
Realty Resources. E3 study specified equity fraction of 45 to 60%, depending on year. NREL SAM values 
are defaults for new commercial model files. Discount rates are real rates. 

4.3.2 Discount Rates 
The discount rate is "used to calculate the present value of a future payment" (Short et al 1995). The 

specific discount rate used in an analysis can have a significant impact on the cost effectiveness of 

financial decisions. There is no single discount rate used by all individuals, and there are a variety of 
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methods for calculating or selecting a discount rate. Ultimately, the choice of discount rate is highly 

dependent on Individual circumstances and decisions. This study uses different discount rates for the 

residential and commercial models. Tbe residential discount rate used in this study was 8%, which was 

the default value in SAM. For the commercial models, the discount rates were based on industry surveys 

and depended on the type of building being modeled. 

The commercial discount rates used in this study were based on a survey of firms involved in the real 

estate industry. lntegra Realty Resources (IRR) publishes industry surveys forthe San Francisco 

commercial real estate market (lntegra Realty Resources 2014a-e). Surveys for the industrial, lodging, 

multifamily, office, and retail real estate sectors are published annually and mid-year. The survey data 

include real discount rates for several property classes and types. The discount rates for the highest­

class (i.e., class A) property types that most closely matched the types of builaings modeled in this study 

were used. In addition, the surveys included a range offorecasted changes in the discount rate over a 36 

month period. The· midpoint of the forecasted change was used to forecast discount rates in the 

modeled years 2015 and 2017. Table 14 summarizes the discount rates used in this study to model 

commercial systems. 

-Discount Change 

rate (real, per year 
Building name IRR property type mid-2014) (%/yr) 

Multifamily Multifamily Urban Class A 6.3% 0.21% 

Multifamily Common Multifamily Urban Class A 6.3% 0.21% 

Hotel Small Lodging Full service 7.5% 0.12% 

Office Large · Office CBD Class A 6.5% 0.21% 

Office Medium Office CBD Class A 6.5% 0.21% 

Office Small Office CBD Class A 6.5% 0.21% 

Restaurant Small Retail Community 7.0% 0.12% 

Retail Large Retail Mall 7.8% 0.12% 

Retail Medium Retail Community 7.0% 0.12% 

Warehouse Industrial Class A 6.8% 0.12% 

Table 14 Real discount rates and forecasted change per year used for each commercial bui/ding model. 
Rates are based on those reported in lntegra Realty Resources (JRRs) midyear viewpoints for the San . 
Francisco market for several commercial real estate types. 

4.3.3 Debt Parameters 

·A debt term of 25 years was used for both residential and commer<;:ial systems, the same as the analysis 

per!od, which corresponds to the typical expect_ed lifetime of a photovoltaic system. The residential debt 

rate used was 5%, corresponding to typicat long-term mortgage rates. This was also the default rate in 

SAM.The residential debt proportion was 80%, which corresponds to standard mortgage practices . 

. F.or commercial properties, published survey data were used for debt parameters. Realty Rates' 

publishes an Investor Survey (RRIS, Realty Rates 2014) with data on permanent financing for several 
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commercial real estate property types. The data include interest rates and loan-to-value ratios. The 

property types in the RRIS were assigned to the most closely matching building models.used in this 

study, along with the corresponding loan-to-value ratio and interest rate. The proportion of debt to 

system cost for commercial properties is based on an average loan to value ratio from the RRIS. An 

approximate average loan to value ratio of 70% was used as the debt proportion. 

RRIS loan RRIS loan 
property interest to value 

Building name type rate ratio 

Multifamily Apt 5.00 0.73 

Multifamily Common Apt 5.00 . 0.73 

Hotel Small Lodging 5.80 0.67 

Office Large Office 5.38 0.73 

Office Medium Office 5.38 0.73 

Office Small Office 5.38 0.73 

Restaurant Small Restaurant 6.72 0.64 

Retail Large Retail 5.25 0.70 

Retail Medium Retail 5.25 0.70 

Warehouse Self storage 5.25 0.69 

Table 15 Debt parameters for each building model. The rates are based on survey data from the Realty 
Rates Investor Survey (RRIS). A debt fraction of 70% was used for all buildings, which is close to the 
aver(Jge RRIS Joan-to-value ratio. 

4.3.4 Tax Parameters 

Marginal tax rates have·a significant impact on cost-effectiveoess, as they affect the tax deductions 

available to individuals and companies. Commercial entities can deduct expenses for purchasing and 

operating a system. Residential owners pay for a system that is included in new construction as part of 

their home mortgage, and interest payments on home mortgages are tax deductible (IRS 2014). 

For residential customers who are not low income, the federal and state tax rates were based on the tax 

rate for the median family income in San Francisco. The median family income in San Francis.co for 2008-

2012 was $73,802 (U.S. Census Bure?u 2014). The marginal federal tax rate for couples filing jointly and 

e·arning the median income was 25% (Bankrate 2014). The marginal _state tax rate for couples filing 

jointly was 6% fortaxable income between $57,990 and $80,500 (FTB 2014). 

For low income residential customers, tax rates were based on the tax rate for families qualifying for 

CARE electric rates in PG&E's service territory. For a four person household, the maximum gross annual 

income to qualify for CARE rates is $47,700 (PGE 2014a). At this income level, the marginal federal tax 

rate was 15% in 2014. The marginal state tax rate for couples filing jointly was 4% for taxable income 

between $36,742 and $57,900 (FTB 2014). 
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For commercial customers, a marginal federal .tax rate of 35% was used. This is also the default value in 

SAM. The California state tax for corporations other than banks and financials was 8.84% (FTB 2014). 

The sales tax rate for San Francisco was 8.75%, and applies to residential and commercial owners (BOE 

2014). 

4.3.5 Investment T~x Credit (ITC) 

The investment tax credit (ITC) has a significant impact on the cost-effectiveness of systems, as it 

represents a large reduction in the cost of the system. The ITC is received as a credit against taxes in the 

first year that a system is installed. The ITC is 30% of system cost through 2016, and is expected to be 

reduced in 2017: to 10% for commercial systems and eliminated entirely for residential systems (NCSC 

2014a, NCSC 2014b). To fully realize the value of the ITC requires that the beneficiary have sufficient tax 

liability. For this study, for both residential and commercial customers,.the ITC rate used was 30% for 

systems installed in 2015. For.systems installed in 2017, the commercial rate was 10% and the 

· residential rate was 0%. It was also assumed that low income residential customers would not benefit 

from the ITC since they would not have sufficient tax liability, so an ITC rate of 0% was usecffor those 

customers in both 2015 and 2017. 

4.3.6 Other Financial Parameters 

Several additional financial parameters were used (see T~ble 12 on page 28 for a summary of these 

values): 

• An inflation rate of 2.50% per year is. assumed for the analysis (SAM default). A long-term 

average is used for the inflation rate since it applies to the full analysis period. For comparison, 

· the average inflation rate for 2010-2012 was 2.29% (Inflation Data 2014). · · 

• For commercial customers, a 5 year Modified Accelerated Cost Recovery System (MACRS) tax 

depreciation schedule was used for both federal and state tax purposes. 

• An insurance rate of 0.5% per year was used (SAM default). 

• Photovoltaic systems are exempt from property taxes in California (NCSC 2014c), so a rate of 0% 

was used for property taxes. 

4.4 Utility Rates 

4.4.1 Utility Rate Schedules 

Table 16 above summarizes the rate schedules and options used for each building for PG&E electrical 

service (PGE 2014b). The rates used were based on those current as of October 1, 2014. Annual building 

electricity consumption is shown for reference, since the applicability of commercial schedules depends 

on annual consumption. For purposes of this study, it was assumed that utility rate structures would 

remain unchanged for the analysis period, but that utility rates would escalate annually at a rate greater 

than inflation. 
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Consumption Rate 
Building (kWh/yr) sched~le Rate options 

Single Family 4560 El Baseline region T 

Single Family Low Income 3420 Ell 

Multifamily 22844 El Baseline region T 

Multifamily Common 2284 Al Time of use 

Hotel Small 161971 AlO Time of use, primary voltage 

Office Large 3435150 El9 Time of use, primary vpltage 

Office Medium . 417967 AlO Time of use, primary voltage 

Office Small 57479 AlO Time of use, primary voltage 

Restaurant Small 61427 Al Time of use 

Retail Large 1847380 El9 Time of use, primary voltage 

Retail Medium 185647 AlO Time of use, primary voltage 

Warehouse 134926 Al Time of use 

Table 16 Utility rates and options for each building model. 

Electric rates were escalated annually at a real rate of 2.11%/yr from 201~-2020, and at a real rate of 

1.42%/yr thereafter {E3 2013). These escalation rates were based on an analysis using the p RES 

Calculator by Energy and Environmental Economics {E3) for the California Air Resources Board. The 

October 2014 utility rates were then inflated to the modeled years {2015 and 2017) using the nominal 

escalation rate, before being imported into SAM. 

4.4.2 Net Energy Metering Rates 

Net Energy Metering {NEM) provides a monthly bill credit, at retail rates; for power generation in excess 

of consumption. In addition, there is an annual payment at the Net Surplus Compensation rate {NSC) for 

· excess generation. The NSC rate is set by the utility for all customers. NEM rules currently .limit 

participation based on capacity. For purposes of this study, it was assumed that all customers would be 

able to participate in NEM. In addition, it was assumed that the NEM and NSC structure would remain 

unchanged. The NEM rate schedule used was the same as the customers' regular rate schedule. 

NSC payments are modeled by SAM using a calendar year; therefore, forecasts of the NSC rate were 

done for December of the first year of the simulations. PG&E provides past NSC rates for January 2012 

through October 2014 (PGE 2014c). For the period January 2012 through December 2012 the NSC rates 

declined. From January 2013 through October 2014 the rates increased at a near linear rate. A linear 

· .trend line was fitted to the data from January 7013 through October 2014 {R2 0.9681), and used to 

forecast the NSC rate in December of the modeled years. These data were plotted in Figure 5 below, 

which also shows the NSC rate forecasts. In this study, it is unlikely that there would be excess 

generation at the end of the simulated years since the modeled systems are sized up to maximum 

annual consumption. 
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PG&E NSC Rate 

R'= 0.9681 
NSC 

Year (C/kWh) 
2015 6.278 

2017 8.341 

3.0 t_.,,.,: 

2013 2014 

Figure 5 The graph on the left shows the Net Surplus Compensation (NSC} rates for the period January· · · 
2013 through October 2014. A linear trend/ine (dotted) was fitted to the data. The table on the right 
shows the forecastedNSC rates for December of each of the initial simulation years. Theforecast was 
extrapolated using the linear regression line. 
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5 Results 

5.1 Cost Effectiveness 
Several scenarios were analyzed for cost-effectiveness, as summarized in Table 17 below. The scenarios 

were selected to represent different potential conditions as well as perceptions of market conditions. 

The scenarios cover only a small subset of all possible values, and are not presented as exhaustive of all 

foreseable conditions. 

Scenario Description 
Reference Parameter values were as described previously. 
All Debt The entire project was funded with debt. 
<Cost Lower cost scenario. The debt rate and cost p·er watt were decreased by 10%. 

>Cost Higher cost scenario. The debt rate and cost per watt were increased by 10%, while 
system availability was decreased by 10%. 

SFE Values for debt fraction (100%), debt rate (5%), and discount rate (4%) were specified by 
the San Francisco Department of the Environmeht. 

Table 17 Scenarios analyzed for cost-effectiveness. 

Simulations were run using SAM for each building, scenario, and year, and the resulting benefit-to-cost 

ratios (BCRs) were calculated. The results of the simulations are presented in the tables below for the 

simulation years 2015 and 2017, respectively. The BCRs are color-coded to indicate some of the 

uncertainty in the results. Values that are more cost-effective (>1.0) are colored in deeper shades of 

. green, values that are close to 1.0 (breakeven) are yellow, and values that are less cost-effective (<1.0) 

are colored in deeper shades of red. The results w~re sorted in decreasing BCR order for the 2015 

reference case. 

Building (2015) 

Single Family 

Multifamily 

Single Family Low Income 

Warehouse 

Multifamily Common 

Small Restaurant 

Large Office 

Medium Office 

Larg~ Retail 

Medium Retail 

Small Hotel 

sinall Office 

Reference All Debt <Cost >Cost 

1~03 .: : 

:-.:--::fd3 .•. : 
1.00 

1.00 
.;f\( · .. ·:. · ... _0.99 
.·.·-: 

C)~9g.· 

Table 18 Benefit-to-cost ratios {BCRs) for each building and scenario for the year 2015. Color coding 
indicates approximate1degree of cost-effectiveness. Values sorted by BCR of reference sce~ario in 2015. 
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Building (2017) 

Single Family 

Multifamily 

Single Family Low Income 

Warehouse 

Reference 

Multifamily Common ,~\/ 
Small Restaurant 

Large Office 

Medium Office 

Large Retail 

Medium Retail 

Small Hotel 

Small Office 

0.99 
. 0.96 

0.97. 

0.96 
·· .. 0.97 

Page 36 of 56 

All Debt SFE 

Table 19 Benefit-to-cost ratios {BCRs) for each building and scenario for the year 2017. Values sorted by 
BCR of reference scenario in 2015. 

The ranking of the BCRs remained fairly consistent across the scenarios and the two modeled years, 

even as the BCRs varied. Thus, the residential buildings (single- and multifamily) have the highest BCRs, 

driven mainly by the higher retail rates residential customers pay for electricity. The commercial 

buildings varied in their.energy consumption patterns, utility rates, financial parameters, and system 

sizes, all of which drove the variation in their BCRs. The Warehouse building model consistently had the 

· highest BCR of the commercial buildings, while the Small Offic~ and Small Hotel building models had the 

lowest BCRs, and thus present the greatest challenge to ensuring cost-effectiveness. 

Figure 6 shows the BCR ratios for the residential (left) and commercial (right) building models for the 

reference scenario in 2015 and 2017, showing the BCRs for the individual building models. 

Residential • 2015 s; 2017 Commercial • 2015 :J 2017 

2.0 

1.6 

1.2 

0.8 

0.4 

0.0 

SFR MF SFR-LI 
'• 

Figure 6 Benefit-to-cost ratios for the residential (left) and commercial (right) building models for the 
reference scenario in 2015 and 2017. 
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5.1.1 Interpretation of cost-effectiveness results 
The results presented above do not provide a clear-cut answer "to the question of cost-effectiveness for 

all building models. The cost-effectiveness threshold and BCRs could be interpreted as precise single 

values. Alternatively, they could be interpreted as point estimates drawn from a population of possible 

values having some probability distribution. The latter interpretation is more representative of the· 

·uncertainty intierent in forecasting future conditions. 

When interpreted as precise single values, any BCR that is greater than 1.0 would be interpreted as 

indicating that the outcome is cost-effective, while any BCR less than 1.0 would be interpreted as 

indicating that the outcome is not cost-effective. Using this interpretation, the results for some of the 

model buildings are cost-effective while others are not, when evaluated using the reference scenario for 

2017. Specifically, all of the residential building models-Single Family, Single Family Low Income, and 

Multifamily-would be cost-effective. In addition, the Warehouse, Multifamily Common, Small 

Restaurant, and Large Office commercial.building models would be cost-effective. The Medium Office, 

Large Retail, Medium Retail, Hotel, and Small Office commercial building models would not be cost­

effective. 

Interpretation of the results when considering u·ncertainty is less clear cut. While the results are shown 

as single BCR values, they could take on a range of possible values, depending on the range of possible 

input values and modeling assumptions. The input values, which depend on a large numl;>er of factors 

and assumptions, could be significantly different from the values selected for this study. Different values 

for inputs including the cost per watt, interest rate on debt, and building energy use are quite possible. 

The results of the sensitivity analysis and alternate scenarios suggest some of the range of variability 

that is possible. For instance, the BCRs of the commercial building models in the reference scenario in 

2017 ranged from 0.96 to 1.08. In the higher-cost scenario in 2017 they dropped to 0.89 to 1.00. 

Without further analysis, it is n·ot clear whether a difference of -0.04, +0.08, or even -0.11 relative to the 

threshold is statistically significant. Does a result of 0.97 indicate that a project is not cost-effective, 

while a result of 1.05 indicates cost-effectiveness? To interpret the BCRs as being associated with a 

probability distribution would require information about that distribution. 

However, even without a more detailed level of analysis, it is possible to make some inferences about 

the likelihood of a result indicating cost-effectiveness. The greater the difference of a result from tne 

cost-effectiveness threshold, the more likely it is that the result represents a true outcome (cost­

effective or not cost-effective). The BCRs for the single- and multifamily residential building models in 

the reference scenario in 2017 were significantly above the cost-effective~ess threshold, at 1.78 and 

1.65, respectively. These results are therefore more likely to represent a true cost-effective result for 

these building models, compared to the other building models that have lower BCRs. For the 

. commercial building models, the Warehouse building model had·a BCR of 1.08 in the 2017 reference 

scenario. This represents an .outcome that is more likely to be cost-effective than the results for the 

Small Hotel building model, which had a BCR 0.97 in the 2017 reference scenario. 

The single-family low income (SFR-LI) model is somewhat unique, due to a combination of low utility 

rates and limited tax benefits. The SFR-LI model for the reference scenario had a BCR of just 0.92 in 
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2015, which increased to 1.09 in 2017 due to the forecasted decrease in the cost per watt. In the low 

income model, it was assumed that the residents do not benefit from the federal investment tax credit. 

Atthe same time, they pay lower electric rates under the CARE program, so that their cost of grid· 

electricity is lower, while their net energy metering benefit is also reduced. The SFR-LI model also fared 

poorly in t~.higher cost scenario in 2015, with a BCR of just 0.75, and 0.89 in 2017. It should be noted 

that very few single-family residences are built in San Francisco. In contrast, there are many more low­

income residences in multifamily buildings. Therefore, issues of low-income affordability in single-family 

residences should be less prevalent than those in multifamily buildings. The Multifamily building model, 

however, does not consider issues of low-income ratepayers, such as those paying CARE rates. The 

Multifamily building model is represented as one large aggregate system paying standard residential 

rates. Therefore, these building models provide limited insight into issues associated with low-income 

residents. 

... 
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5.2 Cash Flow 
The net lifetime benefits and costs for each project were used to calculate the projects' overall benefit­

to-cost ratio. Individual project cash flows, showing the annual benefits and costs, provide additional 

detail that can assist in understanding the calculation of the ratio. For instance, one of the results of the 

sensitivity analysis (see 5.3 Sensitivity Analysis.on page 41} was that an increase in discount rate can 

result in a higher benefit-to-cost ratio. Examining a representative cash flow in more detail will provide 

insight into this outcome. 

The undiscounted (current-dollar} cashflow for the Medium Office building model for the referen_ce 

scenario in 2015 is shown in Figure 7 below, while the corresponding discounted cash flow is shown in 

Figure 8 oh page 41. This sample cashflow shows the breakdown of the components of the benefits and 

costs, as well as how a change in discount rate can affect the benefit-to-cost ratio. 
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Cash flow for Medium Office building (2015 reference case) 
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Figure 7 Current-dollar ahnua/ cash flow for the Medium Office building model for the 2015 reference 
case. This shows the net after-tax cash flow, as well as the individual benefits and costs that contribute 
to the net value. The horizontal axis shows years flow is negative in year zero due to the purchase of the 
photovoltaic system, then turns positive as a result of tax credits and deductions, before going negative 
after year 6 due to debt repayment, maintenance costs, and the reduced tax deductibility of energy 
costs. The large costs in years 10 and 20 are due to inverter replacement. 

In the initial project year, the cost is dominated by the purchase costs of the system for the portion not 

financed with debt. Then, in the first few years of the project the federal tax benefits are significant, 

composed primarily of the investment tax credit (in year 1} and the value of the accelerated. 
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depreciation (years 1-5). State tax benefits, comprised mainly of the value of the accelerated 

depreciation, also contribute to overall benefits. Throughout the analysis period the value of the energy 

generated remains relatively constant, affected mainly by system degradation and utility rate escalation. 

In years 10 and 20 there are large maintenance costs due to inverter replacement. In the remaining 

years costs are composed mainly of debt repayment and the reduction in the tax deduction due to lower 

spending on energy. While the reduced tax deduction is shown in the figure as a cost, in the cost benefit 

calculation it is treated as a reduction in the energy value, and thus a reduction in benefits (not an 

increase in costs). 

An apparently unusual result of the sensitivity analysis is an increase in net present value (NPV) and of 

the benefit-to-cost ratio with increasing discou.nt rate. Yet, a higher discount rate results in a lower 

(absolute) value of future payments. An examination of the cash flow helps explain these results. In 

Figure 7 above, which shows cash flows in current dollars, there is a large positive balance in year 1 of 

the project due· to a combination of the investment tax credit and accelerated depreciation. The net 

after-tax cash flow is· positive in years 1-6. From year 7 onward, however, the net cash flow remains 

negative. Thus, after year 7, the annual costs are greater than the annual benefits of the project. A 

higher discount rate will discount these future costs more than a lower discount rate. When calculating 

·the NPV, the larg~ positive cash flows in the first few years of the project will therefore be more 

significant than the discounted future negative cash flows. The corresponding discounted cash flow is 

shown in Figure 8 below. Comparing Figure 7 with Figure 8, it is apparent that the future cash flows are 

discounted, with the negative cash flows becoming less significant overtime. 
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Discounted cash flow for Medium Office building (2015 reference case) 
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Figure 8 Discounted annual cash flow for the Medium Office building model for the 2015 reference 
scenario. 

5.3 Sensitivity Analysis 
·A sensitivity analysis was done to gauge the effect of varying the values of several input parameters. 

Performing analyses while varying input parameters over reasonable expected ranges helps explore the 

sensitivity of the outcomes to particular choices of values. This also provides insight into the range of 

uncertainty that could be encountered in real-world projects. Table 20 shows the input parameters for 

which sensitivity analysis was .done, along with the range of values tested and the amount by which the 

values were varied. 
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Parameter Range Increment Notes 

The amount borrowed to finance projects 
Debt fraction 20%-100% 20% depends on particular project circumstances 

and access to financing. 

Cost per watt $3.00 - $6.00 $0.50 
The range covers reasonable possible 
forecasts for the cost per watt. 
The interest rate depends on a variety of 

Debt rate 3%-8% 1% uncertain factors, including borrower credit 
risk and macro economic conditions. 

Azimuth 90°- 270° 30° Varied from due east to due west. 
Lower availability means reduced energy 

Availability 75%-100% 5% output. May be affected by weather, 
shading, soiling, equipment failure, etc. 

Federal tax rate 15%-35% 5% 
Varied over range of plausible federal 
income tax rates. 
Discount rate·variability was discussed 

Discount rate 2%-12% 2% 
previously. The chosen range covers a wide. 
range of plausible values. Values are real 
discount rates. 

Size 1 kW-100% kW 
1/10 of Maximum size was limited to 100% energy 
maximum size offset. 

Table 20 Inputs for individual parameter sensitivity analysis. 

Overall results of the sensitivity analysis are shown in Figure 9 below. This figure shows the average 

decrease or increase in the BCR relative to the reference scenario, as well as the minimum and 

maximum ranges. The simulation results for all buildings in both modeled years (2015 and 2017) were 

combined to calculate these summary values. The results were then ~orted in decreasing order of 

average range of effect. Debt fraction had the largest impact on the BCR, followed by the cost per watt, 

and then debt rate. Both availability and azimuth resulted in decreased BCRs, which is expected given 

that 100% availability and the optimal azimuth were assumed in the reference scenario, so that any 

change in those .values could only reduce the benefits of the system. The BCR varied the least due to 

changes in federal tax rate, discount rate, and system size. 
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Change relative to baseline (average and range) 

Debt fraction 

Cost per watt 

Debt rate 

Azimuth 

Availability 

Federal tax 

Discount rate 

Size 

-0.6 -0.4 -0.2 0.0 0.2 0.4 . 0.6 0.8 1.0 
Change from baseline 

Figure 9 Sensitivity analysis results showing the average decrease or increase in the BCR relative to the 
reference scenario as well as the minimum and maximum ranges. 

Individual plots of the sensitivity analysis results were also generated. Two examples are shown in Figure 

10 below. The cost per watt, shown in the figure on the left, was varied over a range of $3 to $6. System 

availability, shown in the figure on the right, was varied from 75% to 100%. The reference scenario's 

value is marked with a circle in each figure. From the effect of varying the cost per watt it is apparent 

that the change in BCR is not necessarily linear across the full range, a result that can be seen more 

clearly in the plots of the BCR against varying azimuth (see Table 22 on page 45). 

Medium Office 

OJs [' ............................. - ............. - ............................................................................ ·-............. .. 

i 

0-7 \.-·----;---;------+~-·+-·-·-"·i-·--'-·-j 
3.0 35 4J} 45 5Jl 55 6.0 

Cost per watt ($!Wl 

-+-2015 ~-2017 Q. B.aselhe 

Medium Office 

. ; 

1.2 ............................ _ .. _ ...... _.... ............. ............ .. .................................. _ ............. - .. 

System availab'ili!:)r (%} 

-+-2015 ~2017 O Baselile 

Figure 10 Sensitivity plots of cost per watt and system availability for the Medium Office building model. 
The circles mark the value of the reference scenario. 
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A qualitative summary of the sensitivity analysis results is presented in Tabie 21. The correlation, 

positive (+), negative(-), or mixed (+/-), between the input variables and the BCRs is shown, along with a 

brief interpretation of the overall results for each input variable. Table 22 on page 45 shows the 

individual plots ofthe sensitivity analysis results. 

Parameter Correlation Discussion 
Debt fraction + Higher debt fractions resulted in more cost-effective outcomes. 

Cost per.watt 
Cost per watt had a significant negative correlation: the more -
expensive the system, the lower its cost-effectiveness. · 

Debt rate - Lower-cost debt resulted in more cost-effective outcomes. 
The output varied by the orientation of the solar panels. Cost-

Azimuth effectiveness decreased as the azimuth was varied in either 
direction from the optimal midpoint. 
Higher availability resulted in higher cost-effectiveness. Reduced 

Availability + availability resulted in reduced energy output, making the systems 
less cost-effective. 
The federal tax rate had a slight positive correlation with the BCR, 

Federal tax rate + 
so that higher marginal federal tax rates resulted in more cost-
effective outcomes. (Except for the Multifamily building model, 
where a slight negative correlation is seen.) 
Varying the discount rate had variable effects on the outcome, 

Discount rate +/- including positive, negative, or no correlation, depending on the 
building model. 

Size - . Increasing size typically resulted in slightly decreasing cost-
effectiveness. 

Table 21 Qualitative summary of sensitivity analysis. 
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Table 22 Graphs of all individual sensitivity analyses. Input values, plotted on the X axis, were varied as described in Table 20 on page 42. The 
vertical axis shows the benefit to cost ratio. The black line shows the results for the:year 2015, while the gray line shows the results for 2017. The 
circles indicate the values for the reference scenario. The X axis scale varies with ea'ch parameter and building model. The Y axis scale has two 
ranges, one for the residential buildings (single.- and multifamily), and another for the commercial buildings. 
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Photovoltaic system parameters Cost 
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5.4 Ca'rbon Emissions 
A reduction in the emissions of greenhouse gases (GHGs) is a goal of the proposed ordinance. 

Photovoltaic systems are a clean energy source that does not produce emissions once installed. In 

addition, lifecycle emissions are low (Hertwich et al 2014). In contrast, grid power is provided through a 

combination of sources, including fossil fuels that result in emission of greenhouse gases. Each unit of 

energy produced by a photovoltaic system displaces energy that would otherwise be provided by grid 

power, thus reducing greenhouse gas emissions. Lifetime avoided C02 emissions were estimated for the 

modeled projects to assess their possible contribution to the goal of reducing emissions of greenhouse 

gases. 

PG&E publishes estimated C02 emissions per MWh of electric energy cons.urned for the period 2003 to 

2020 (PGE 2013). The C02 emissions due to PG&E's electric generation mix have been declining over this 

period. The average rate of decline was used to forecast estimated emissions for the full period of the 

study. Total avoided emissions were·then calculated as the sum of the forecasted emissions in. each year 

m"ultiplied by the expected annual energy generation from tne modeled systems in each year; see 

Equation 3 below for details of the calculation. These results are intended to provide a general sense of 

the expected C02 emission reductions. The calculations do not account for all sources of variability, for 

instance they do not tak~ into account hourly variability in emissions. 

n 

Cavoided = L Ci X Ei Total avoided C02 emissions in metric tons (MT). 
i~1 

. Metric tons of C02 emissions per megawatt hour (MT/MWh) in year i. 

Ci Forecast for 2015 to 2020 is based on PG&E's published forecast, after 
2020 emissions are reduced by forecasted decline. 

Eo Energy output in year 0 is scaled by compounded annual degradation rate 
£.= 

i (1 + Rr;:)i-1 (MWh). 

RE= 0.005 Annual degradation rate of photovoltaic system. 

Equation 3 Calculation of lifetime avoided C02 emissions. · 

Figure 11 below shows lifetime avoided C02 emissions for systems installed in 2015. Avoided emissions 

range from 5.7 MTforthe Multifamily Common building.model and up to 2150 MTforthe Large Retail 

building model. Avoided emissions depend on year of installation and are proportional to system size, 

not percent of energy offset. For systems installed in 2015, each 1 kW of capacity avoids 3.6 MT C02, 

while for systems installed in 2017 each 1 kW avoids 3.2 MT C02. For instance, considering systems 

installed in 2015, the system for the Warehouse building model can offset 94% of the electric energy 

consumption, while the system for the Large Office building model can offset just 4%. Despite these 

differences in percent of energy offset, the Warehouse system can avoid emission of 306 MT C02 while 

the Large Offke system can avoid emission of 373 MT C02. 

Ari Halberstadt Saved 12/3i/2014 9:31:00 PM 

5325 



5326 



SFE Solar Ordinance Report · Page 48 of 56 

System size, energy offset, and avoided e'missions 
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Figure 11 Avoided emissions are proportional to system size, not percent of energy offset. Circle size is 
proportional to lifetime avoided C02 emissions. Labels show building name and avoided lifetime C02 

emissions. Values are for systems installed in 2015. 

Converting the avoided emissions per year to a carbon price provides another way to measure the 

benefits associated with photovoltaic systems. A price forecast for carbon was constructed from several 

sources and converted to constant 2015 dollars. The CEC has developed a price forecast for carbon in its 

update of the TDV metric for the 2016 code cycle, which provided a forecast of carbon prices in current 

dollars from 2017 through 2046 {CEC 2014b). Carbon prices were extracted from the CEC Title 24 TDV 

Calculator and deflated using a 2% inflation rate to 2015 dollars {CEC 2014c, worksheets "Emissions" and 

"Base Inputs''). To determine a price for 2015-2016, the current price of carbon (as of November 16, 

2014) trading in California was escalated by 5% per year in real terms {State of California 17 CCR§ 

· 95911). The two sequences were combined to build an approximate carbon price forecast from 2015 to 

2046. 

Figure 12 below shows the benefit or cost of avoided C02 emissions for the residential and commercial 

model buildings, respectively. These costs and benefits could be compared to the cost of greenhouse 

gas mitigation actions undertaken through other measures and po.licies. The benefit or cost was 

calculated by dividing the net present value {NPV) of the projects by their lifetime avoided emissions. 

Where the NPV was positive, customers essentially earned an excess return while reducing emissions. · 

Where the NPV was negative, customers incurred a cost for each unit of avoided emissions. The Single 

Family Low Income building model incurred a cost of $85 in 2015, but this shifted to a benefit of 

$100/MT C02 in 2017. Forthe other residential categories-single-family and multifamily-there were 

significant benefits per avoided ton. The commercial building models had a benefit for each avoided ton 

in 2015, but in 2017 several commercial building models incurred costs of between $9 and $53/MT C02. 
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Value of avoided C02, residential 
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Value of avoided C02, commercial 
$/MTC02 
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Figure 12 Benefit (or cost) of avoided C02 emissions.· 

For photovoltaic systems installed in 2015, the lifetime value of avo.ided C02 emissions for each 1 kW of 

generating capacity was estimated at $114, while in 2017 the value was estimated at $125. Figure 13 

below shows the relative value of the avoided emissions for the commercial projects compared to the 

projects' overall net presen·t values for systems installed in 2015. The value ofthe avoided C02 emissions 

ranged from 7% to 23% of the projects' NPVs. 

Value of avoided C02 emissions as proportion of NPV 

$1,546 I $6,593 $600 J $2,664 

I 
$2,677 L $13,463 . 

$26,157 I $139,616 I 
··-·· .. --···-····-·-···-·····--·-·! 20% 

$1,948 I $13,052 $4,295 I $28,933 

25% ,. 

15% ··-·-··-.. ····-·-·--····-·-··· .. I ·-·--···-·J 

MFC Hotel OffLrg OffMed OffSml RstntSml Retllrg RetlMed Whse 

Figure 13 Lifetime value of avoided C02 emissions as proportion of overall project net present value 
(NPV). The labels above each column show the present value of the lifetime avoided carbon emissions 
along with the project's total NPV. 
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5.5 Building Costs 
Inclusion of photovoltaic systems in new building construction adds an additional upfront cost to 

existing construction costs. The table below shows estimated added construction costs due to the 

installation of photovoltaic systems in the commercial building models. Construction costs, in dollars per 

square foot, were obtained from various sources (CRES 2014, CMD Group 2013). Estimated additional 

construction costs ranged from 0.4% to 8.4%. These data provide only a rough approximation of actual 

construction costs; real-world project costs would be expected to differ from these estimates. 

Floor Construction System Added 
.Area Construction cost cost cost 

Building (ft2) cost ($/ft2) (x$1000) (x$1000) (%) Source 
Multifamily 6960 263 1829 41 2.2% CRES 
Multifamily Common 6960 263 1829 7 0.4% CRES 
Small Hotel 42554 196 8341 167 2.0% CRES 
Large Office 498589 185 92239 487 0.5% CRES 
Medium Office 53628 196 10511 209 2.0% Estimated 
Small Office 5502 222 1221 65 5.3% CMD 
Small Restaurant 2501 273. 683 29 4.3% CMD 
Large Retail 240000 140 33600 2812 ·8.4% Estimated 
Medium Retail 24563 140· 3439 288 8.4% CMD 
Warehouse 49495 140 6929 441 6.4% Estimated 

Table 23 Estimated additional construction costs due to installation of the modeled photovoltaic systems. 

5.6 , Aggregate Results 
An analysis of aggregate results was done to estimate the overall potential energy generation, energy 

offset, and carbon emission reduction that the proposed installation of photovoltaic systems could have 

in San Francisco~ This was a retrospective analysis, in which solar generation was applied to buildings 

already in the pipeline, to provide a measure of the effect had these buildings all included the proposed 

solar generation capability. The analysis was done on buildings in the Planning Department's building 

pipeline for the years 2008-2014, where the year is based on the year that the first filing was made.· 

5.6.1 Aggregate Analysis Methods 
San Francisco maintains a database of projects in its building pipeline (SF 2014). The "pipeline consists of 

development projects that would add residential units or commercial space, applications for which have 

been formally submitted". Completed projects are taken out of the pipeline. For this analysis, the most 

recent available data set, for the third quarter of 2014, was used. The data included information about 

construction projects, including descriptive text, filing dates, and other parameters. In addition, the 

planning department provided a Department of Building Inspection (DBI) data set, which contained data 

on area allocated by end use category as well as building lot area (Aksel Olsen, Planning Department, 

private communication). The datasets were cross-referenced using a common case number. 

The most recent proposal from the Department of the Environment was to exclude buildings over 10 

stories in height from the requirement for solar generation. Therefore, the aggregate analysis excluded 
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any buildings greater than 10 stories. In addition, the relevance of each project to the analysis was 

determined using several criteria: additions were excluded, since they will be excluded by the proposed 

ordinance; and complex projects involving many buildings or general redevelopment plans were 

excluded due to the difficulty in estimating building parameters. 

The number offloors and roof area were estimated using several methods. Estimated roof area was 

. calculated by dividing project area by an estimated number of floors, limited to a maximum of 80% of 

total lot area. Some project entries included the number offloors and building heights in the descriptive 

text associated with each project. Where they were provided, the number of floors and heights of the 

buildings were determined based on the text. Where only height information was provided, an average 

floor height of 11.5 ft for mixed-use buildings was used and the number of floors was estimated by 

dividing the buildings' heights by this 11verage floor height (CTBUH 2014). The average number of floors 

for all included projects was then calculated. The average number offloors was used forthe remaining 

projects if both number of floors and height were unavailable. 

Electric energy consumption was estimated by assigning end-use intensity (EUI) values in kWh/ft2/yr to 

each of the end-use types (see Table 24 below). The EU ls were then multiplied by the area of each end­

use. The EU ls were·based on the prototypical building models, and thus represent estimates appropriate 

for buildings compliant with the 2013 energy.standards. Where no corresponding category.was 

available, the end-use intensity for the Medium Office building model was used. This end-use intensity is 

not completely accurate for the projects in the pipeline. Many of those projects predate the 2013 

energy standards and would be expected to have higher EU ls. 

Code Description Building model kWh/ft.2/yr 

CIE Cultural, institutional, and educational Medium Office 7.79 

MIPS Office Medium Office 7.79 

PDR Production, distribution, repair/light industry Medium Office 7.79 

RES Residential Multifamily 3.28 

RET Retail or entertainment Large Retail 7.70 

VIS Hotels and motels Small Hotel 3.81 

Table 24 End use intensities for electric energy consumption. 

Energy generation potential was estimated from the available roof area and the solar panel efficiency 

paramete·rs. The solar ready area was set at 15% of estimated roof area. Generation potential in kW DC 

and in kWh/yr AC was then calculated using the photovoltaic system energy density parameters 

devel9ped for the reference scenario (see 4.2 Photovoltaic System Performance on page 26). Lifetime 

avoided C02 emissions potential was estimated by multiplying the generation potential by the lifetime 

avoided emissions for projects installed in 201S and having an azimuth of 180° and a tilt of 33° (see 5.4 

Carbon Emissions on page 47). 
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5.6.2 Aggregate Analysis Results 
Aggregate totals.for all projects2, shown in Table 25 below, were calculated for each .year from 2008 to 

2014. If all 200 of the analyzed projects in the pipeline were to install solar photovoltaic systems on 15% 

of their roof area, they would generate 10.5 GWh/yr of electricity, offsetting 16% of the projects' energy 

consumption over the lifetime of the photovoltaic panels. Assuming installation in 2015, they would also 

avoid 26.3 MT of C02 emissions over the projects' lifetim.es. Stated another way, 15% of the rooftops of 

the relevant buildings in the city's building pipeline represent 434,000 square feet of potential solar 

area, or nearly 10 acres. This is sufficient area to'install a total of almost 7.4 MW of solar generating 

capacity providing 10.5 GWh per year. 

Lifetime 
Generation Generation avoided 

Area Consumption Roof area Solar area potential potential Offset emissions 
Year Count (M ft2) (Gvifh/yr) (M ft2l (Mft2) (MW) (GWh/yr) potential (MTC02) 

2008 19 0.33 1.12 0.07 0.01 0.17 0.25 22% 612 

2009 16 1.50 7.64 0.30 0.05 0.77 1.10 14% 2750 

2010 15 2.72 9.98 0.55 0.08 1.41 2.00 20% 4995 

2011 8 0.25 0.86 0.05 0.01 0.13 0.18 22% 460 

2012 32 1.87 8.17 0.38 0.06 0.97 1.38 17% 3439 

2013 66 5.97 30.78 1.21 0.18 3.09 4.40 14% 10966 

2014 44 1.65 7.70 0.33 0.05 0.85 1.22 16% 3038 

Total 200 14.29 66.24 2.90 0.43 7.39 10.52 16% 26259 

Table 25 Aggregate totals for all projects and all years (2008-2014). 

2 The data for 2014 included only the first three quarters, so the final 2014 numbers are expected to be higher. 
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of structure; http://www.reedconstructiondata.com/M a rket-lntelligence/ Articles/2013/8/RSMeans­
dollar-per-square-foot-construction-costs-for-four-sma ll-commercia l-types-of-structure­

RCD012973W/ 
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COE 2014; San Francisco Commission on the Environment; Commission on the E,nvironment Resolution 
in Support of San Francisco Solar Policy for New Construction, Resolution 009-14-COE; July 22, 2014; 

· http://www.sfenvironment.org/sites/default/files/agenda/attach/resolution_support_sf_solar_requ 
irements.pdf 

CRES 2014; Commercial Real Estate Specialists; Cost Per Square Foot For New Commercial Construction 
· (based on EVstudio); http://www.thecommerci~lrealestatespecialists.com/cpsf.html 

CSI 2014a; California Solar Initiative, California Public Utilities Commission; About the California Solar 
Initiative; http://www.cpuc.ca.gov/PUC/energy/Solar/aboutsolar.htm 

CSI 2014b; Go Solar California; Download Current CSI Data; 
http://www.californiasolarstatistics.ca.gov/current_data_files/ 

CTBUH 2014; Council on Tall Buildings and Urban Habitat; Height Calculator; 
http://www. ct bu h.o rg/H igh R,isel nfo/Ta llestData base/ Criteria/HeightCa ku la tor /ta bid/ 1007 /la ngu ag 
e/en-GB/Default.aspx. 

E3 2011; Energy and Envimnmental Economics forthe California Public Utilities Commission; California 
Solar Initiative Cost-Effectiveness Evaluation; April 2011; p60; ftp://ftp.cpuc.ca.gov/gopher-

. data/energy_division/csi/CSl%20Repo'rt_Complete_E3_Final.pdf 

E3 2013; Energy and Environmental Economics for the· California Energy Commission; Cost-Effectiveness 
of Rooftop Photovoltaic Systems for Consideration in California's Building Energy Efficiency 
Standards (draft}; May 2013; CEC-400-2013-005-D; 
http://www.energy.ca.gov/2013publications/CEC-400-2013-005/CEC-400-2013-005-D.pdf 

EERE 2014; Office of Energy Efficiency and Renewable Energy, U.S. Department of Energy; EnergyPlus 
Energy Simulation Software;. 
http:// a p ps Lee re.energy .gov /buildings/ energyp lus/ en ergyplus _a bout.cfm 

EPA 2008; U.S. Environmental Protection Agency; Understanding Cost-Effectiveness of Energy Efficiency 
Programs; http://www.epa.gov I cleane nergy I do cum en ts/ su ca/cost-effectiveness. pdf 

FTB 2014; State of California Franchise Tax Board; 2014 California Tax Rates and Exemptions; 
https://www.ftb.ca.gov/forms/2014_California_Tax_Rates_and_Exemptions.shtml 

Hertwich et al 2014; Integrated life-cycle assessment of electricity-supply scenarios confirms global 
environmental benefit of low-carbon technologies; Proceedings of the National Academy of 
Sciences; http://www.pnas.org/ cgi/ doi/10.1073/pnas.1312753111 

Inflation Data 2014; ·Average Annual Inflation by Decade, updated 4/15/2013; 
http ://inflatio ndata. com/Inflation/I nflatio n/Decadel nflatio n.as p. 

lntegra.Realty Resources 2014a; lntegra Realty Resources 2014 Mid-year Viewpoint, San Francisco, CA,. 
Industrial; http://www.irr.com/_Filelibrary /Office/M 1040/2014%20M id­
Vear%20Viewpoint_Sa n%20Franclsco _lndustrial.pdf 

lntegra Realty Resources 2014b; lntegra Realty Resources 2014 Mid-year Viewpoint, San Francisco, CA, 
Lodging; http://www.irr.com/ _File Library /Office/M 1041/2014 %2.0M id-
Vear%20Viewpoint_ Sa n%20Franclsco _ Lodging.pdf 

lntegra Realty Resources 2014c; lntegra Realty Resources 2014 Mid-year Viewpoint, San Francisco, CA, 
Multifamily; http://www.irr.com/_Filelibrary /Office/M 1042/2014%20M id-
Ye.ar%20Viewpoint_ San%20Francisco _Multifamily. pdf 
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lntegra Realty Resources 2014d; lntegra Realty Resources 2014 Mid-year Viewpoint, San Francisco, CA, 
Office; http.://www.irr.com/ _Filelibrary/Office/M1043/2014%20Mid­
Year%20Viewpoint_San%20Francisco_Office.pdf 

lntegra Realty Resources 2014e; lntegra Realty Resources 2014 Mid-year.Viewpoint, San Francisco, CA, 
Retail; http://www.irr.com/ _Filelibrary /Office/M1044/2014%20M id-

. Year%20Viewpoint_San%20Francisco_Retail.pdf 

IRS 2014; U.S. Internal Revenue Service; Publication 936; 

http://www.irs.gov/publications/p936/ar02.html 

KEMA 2010; KEMA, Inc. forthe California Energy Commission; 2009 California Residential Appliance 
Saturation Study, Executive Summary; CEC-200-2010-004-ES; October 2010; 
http://www.energy.ca.gov/2010publications/CEC-200-2010-004/CEC-200-2010-004-ES.PDF 

MASH 2014; CSI Multifamily Affordable Solar Housing (MASH) Program, California Public Utilities 
Commission;; http://www.cpuc.ca.gov/PUC/energy/Solar/mash.htm 

NCSC 2014a; North Carolina Solar Center; Database of State Incentives for Renewables and Efficiency, 
Business Energy Investment Tax Credit (ITC); March 13, 2014; 
http://www.dsireusa.org/incentives/incentive.cfm?lncentive_Code=US02F 

NCSC 2014b; North Carolina Solar Center; Database of State Incentives for Renewables and Efficiency, 
Residential Renewable Energy Tax Credit; October 6, 2014; 

http:/ /WV!W. ds i reusa.org/incentives/i nee ntive .cfm ?Incentive_ Cod e=U S3 7F&re=l&ee=l 

NCSC 2014c; North Carolina Solar Center; Database of State Incentives for Renewables and Efficiency, 
Property Tax Exclusion for Solar Energy Systems; November 6, 2014; 
http://www.dsireusa.org/incentives/incentive.cfm ?Incentive_ Code=CA2SF 

NREL 2014a; National Renewable Energy Laboratory; A Performance Calculator for Grid-Connected PV 

Systems (PV Watts); http://rredc.nrel.gov/solar/calculators/pvwatts/versionl/. 

NREL 2014b; National Renewa.ble Energy Laboratory; System Advisor Model {SAM); 
https://sam.nrel.gov/ 

NREL 2014c; National Renewable Energy Laboratory; National Solar Radiation Data Base 1991- 2005 
Update: Typical Meteorological Year 3, 724940 San Francisco Intl AP; 

http://rredc.nrel.gov/solar/old_data/nsrdb/1991-2005/tmy3/ 

NSHP 2014; New Solar Homes Partnership, California Energy Commission; 
http://www.gosolarcalifornia.ca.gov/aboutf.nshp.php 

OPR 2002; Governor's Office of Planning and Research, State of California; California Standard Practice 
Manual: Economic Analysis of Demand-Side Programs and Projects; 

http://www.calmac.org/ events/SPM_9 _20 _ 02. pdf 

PGE 2013; Pacific Gas & Electric Company; Greenhouse Gas Emission Factors: Guidan·ce for PG&E 
Customers; April 2013; 

http://www. pge. com/includes/ docs/ pdfs/ shared/environment/ calculator/ pge _ghg_ em i~sion _factor 
_info_ sheet. pdf 

PGE 2014a; Pacific Gas and Electric Company; CARE Program Guidelines; 
http://www.pge.com/en/myhome/saveenergymoney/financialassistance/care/eligibility/index.page · 

PGE 2014b; Pacific Gas and Electric Company; Electric Rates; http://www.pge.com/tariffs/electric.shtml 
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PGE 2014c; Pacific Gas and Electric Company; Net Surplus Compensation Rates for Energy; 
http://www.pge.com/includes/docs/pdfs/shared/solar/AB920_RateTable.pdf 

Realty Rates 2014; Investor Survey, 4th quarter of 2014, Permanent Financing; 
http://www.realtyrates.com/commercial-mortgage-rates.html 
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SF 2014; City and County of San Francisco Planning Department; The Pipeline Report; http://sf­
planriing:org/index.aspx?page=l691. 

SFPUC 2014; San Francisco Public Utilities Commission; GoSolarSF Incentive; 
http://sfwater.org/index.aspx?page=l33 

Short et al 1995; Short, W. et al; A Manual for the Economic Evaluation of Energy Efficiency and 
ReRewable Energy Technologies; National Renewable Energy Laboratory; . 
http://www.nrel.gov/docs/legosti/old/5173. pdf 

Tax-Brackets.org 2013; California Income Tax Brackets; http://www.tax-brackets.org/californiataxtable 

U.S. Census Bureau 2014; State & County QuickFacts, San F~ancisco County, California; 
http:// q u ickfacts.ce nsus.gov / qf d/states/06/0607 5. htm I 

Wilcox B 2013; CBECC-Res 2013; http://www.bwilcox.com/BEES/BEES.html 
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EdwinM. Lee 
·Mayor 

COMMJSSION 

Angus McCarthy 
President 

Myrna Melgar 
Vice-President 

Kevin Clinch 
Gail Gilman 
John Konstin 
Frank Lee 
Debra Walker 

Sonya Harris 
Secretary 

Tom C. Hui 
Director 

BUILDING INSPECTION COMMISSION (BIC) 

Department of Building Inspection Voice (415) 558-6164-Fax (415) 558-6509 
1660 Mission Street, San Francisco, California 94103-2414 

August 26, 2016 

Ms. Angela Calvillo 
Clerk of the Board 
Board of Supervisors, City Hall 
1 Dr. Carlton B. Goodlett Place, Room 244 
San Francisco, CA 94102-4694 

RE: Code amendments to the 2016 California Building Standards Code, 
including the Building,· Existing Building, Residential, Mechanical, 
Plumbing, Electrical, and Green Building Codes and recommend 
approval.to the Board of Supervisors. 

Dear Ms. Calvillo: 

On August 17, 2016 the Building Inspection Commission held a public 
hearing on the proposed Code amendments referenced above. 

The Commission voted unanimously (7-0) to recommend that the Board of 
Supervisors approve the amendments. 

The Commissioners voted as follows: 

President McCarthy 
Commissioner Clinch· 
Commissioner Konstin 
Commissioner Walker 

Aye Vice-President Melgar 
Aye Commissioner Gilman 
Aye Commissioner Lee 
Aye 

Aye 
Aye 
Aye 

Enclosed p.lease find the Code Advisory Committee's recommendation to 
the BIC. Under separate cover, copies of the proposed amendments will 
follow from the Technical Services Division of the Department of Building 
Inspection. 

Should you have any questions, please do not hesitate to call me at 558-6164. 

Sincerely, 

--~U'dl- qic~ 
Sonya Harris 
Commission Secretary 
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cc: Tom C. Hui, Director 
Mayor Edwin M. Lee 
Supervisor John Avalos 
Supervisor London Breed 
Supervisor David Campos 
Supervisor·Malia Cohen 
Supervisor Mark Farrell 
Supervisor Jane Kim 
Supervisor Eric Mar 
Supervisor Aaron Peskin 
Supervisor Katy Tang 
Supervisor Scott Wiener 
Supervisor Norman Yee 
Deputy City Attorney John Malamut 
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EXlllBIT A 

STANDARD FINDINGS FOR SAN FRANCISCO 
BUILDING STANDARDS CODE AMENDMENTS: 

1. Certain buildings/occupancies in San Francisco are at increased risk for 
earthquake-induced failure and consequent fire due to local hazardous 
microzones, slide areas, and local liquefaction hazards. 
(Geology) 

2. Certain buildings/ occupancies in San Francisco are at increased risk of fire due to 
high density of buildings on very small lots, with many buildings built up to the 
property lines. (Topography) · 

3. ·Topography of San Francisco has let to deyelopment of a high density of 
buildings on small lots, necessitating special provisi<?ns for exiting, fire. 
separation, or fire-resistive construction. (Topography) 

4. Many buildings are built on steep hills and narrow streets, requiring special safety 
consideration. (Topography) 

5. Additional fire, structural and other protection is required due to high building 
density and crowded occupancy. (Topography) 

6. San Francisco has narrow, crowded sidewalks due to building and population 
density and unusual topography. (Topography) 

7. All rain water in San Francisco drains to the building drains and sewer; unusual 
geology, occasional extremely high local rainfall amounts, and the configuration 
of the City as a peninsula restrict the installation of separate storm water and 
sewer systems. (Topography; Climate, Geology) 

8. Moist, corrosive atmosphere of salt-laden fog in Slill. Francisco necessitates 
additional requirements. (Climate) 

9. Not a building standard; no local findings required. 

10. Soil conditions in this region induce adverse reactions with some materials, 
leading to premature failures and subsequent unsanitary conditions. (Climate) 

11. The region is subject to fluctuating rainfall due to changes in climatic conditions. 
(Climate) 

12. San Fnmcisco is a peninsula surrounded on three sides by water at sea level; 
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mitigation of climate change impacts, including sea level rise, is critical to the 
long term protection of the local built environment and local infrastructure. 
(Topography) 

13. Climate and pote:p.tial climate change impacts San Francisco's water resources, 
including reservoirs and distribution facilities. (Climate) 

14. Organic material in San Francisco's waste breaks down into methane gas which is 
a significant contributor to. climate change. (Clim_ate) 

15. San Francisco is topographically constrained and its built environment occupies 
most available land, requiring minimization of debris and solid waste. 
(Topography) 

16. Prevailing winds, coastal mountain ranges, and periodic seasonal high 
temperatures contribute to photochemical reactions that p~oduce smog and ozone; 
limiting the emission of smog's chemical precursors - volatile organic chemicals 
and oxides of nitrogen - is necessary to health and safety. (Climate, Topography) 

17. The aquifers underlying San Francisco are small relative to local population, 
necessitating ongoing water imports and special provisions to ensure efficient use 
of water in local buildings. (Geology) 
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BOARD of SUPERVISORS 

October 6; 2016 

Lisa Gibson 
Acting Environmental Review Officer 
Planning Department 
1650 Mission Street, Ste. 400 
San Francisco, CA 94103 

Dear Ms. Gibson: 

On September 6, 2016, Building Inspection Commission introduced the following 
proposed legislations: 

File No. 160944 
Ordinance repealing the 2013 Building .Code in its entirety and enacting a 2016 
Building Code consisting of the 2016 California Building C9de and the 2016 
California Residential Code, as amended by San Francisco; adopting 
environmental findings and findings of local conditions under the California 
He~lth and Safety Code; providing for an operative date of January 1, 2017; and 
directing the Clerk of the Board to forward the legislation to the California 
Building Standards Commission as required by State law. 

File No. 160945 
Ordinance adding the ·provisions of the 2016 California Residential Code with 

· local amendments into various chapters of the 2016 San Frandsco Building 
Code, and adding Chapter 36 to the Building Code to serve as a directory of 
where such provisions may be found; adopting ·environmental findings and 
findings of local conditions under the California Health and Safety Code; 
providing for an operative date. of January 1, 2017; and directing the Clerk of the 
Board to forward the legislation to the California Building Standards Commission 
as required by State law. · 

File No. 160946 
Ordinance repealing the 2013 Electrical Code in its entirety and enacting a 2016 
Electrical Code consisting of the 2016 California Electrical Code as amended by 
San Francisco; adopting environmental findings and findings or local conditions 
under the California Health and Safety Code; providing an operative date of 
January 1, 2017; and directing the Clerk of the Board of Supervisors to forward 
the legislation to the California Building Standards Commission as required by 
State law. 
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File No. 160947 
Ordinance enacting a 2016 San Francisco Existing Building Code consisting of 
the 2016 California Existing Building Code with San Francisco amendments; 
adopting environmental findings and findings of local conditions under the 
California Health and Safety Code; providing for an operative date of January 1, 
2017; and directing the Clerk of the Board to forward the legislation to t.he 
California Building Standards Commission as required by State law. 

File No. 160948 . 
Ordinance repealing the 2013. Green Building Code in its entirety and enacting a 
2016 Green Building Code consisting of the 2016 California Green Building 
Standards c·ode as amended by San Francisco; adopting environmental findings 
and findings of local conditions under the California Health and Safety Code;. 
providing for an operative date of January 1, 2017; and directing the C.lerk of the 
Board of Supervisors to forward the· legislation to the California Building 
Standards Commission as required by State law. 

File No. 160949 . 
Ordinance repealing the 2013 Mechanical Code in its entirety and enacting a 
2016 Mechanical Code consisting of the 2016 California Mechanical Code as 
amended by San Francisco; adopting environmental findings and findings of local 
conditions under the Califprnia Health and Safety Code; providing an operative 
date of Jan.uary 1, 2017; and directing the Clerk of the Board of Supervisors to 
forward the legislation to the California Building Standards Commission as 
. required by State law. · 

File No. 160950 
Ordinanct? repealing the 2013 Plumbing Code in· its entirety and enacting a 2016 
Plumbing Code consisting of the 2016 California Plumbing Code as amended by 
San Francisco; adopting environmental·findings and findings of local conditions 
.under the California ·Health and Safety Code; providing an operative date of 
January 1, 2017; and directing the Clerk of the Board of Supervisors to forward 
the legislation to the California Building Standards Commission as required by 
State law. · 

This legislation is being transmitted to you for environmental review. 

Attachment 

Angela Calvi·llo, . 

·rflt- By: ~era, Legislative Deputy Director 
Land Use and Transportation Committee 

c: Joy Navarrete, E;nvironmental Planning 
Jeanie Poling, Environmental Planning 

2 
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City and County of San Francisco 
Department of Building Inspection 

Edwin M. Lee, Mayor 
Tom C. Hui, S.E., C.B.O., Director 

August26, 2016 

Angela Calvillo, Clerk of the Board 
· Board of Supervisors 

#1 Dr. Carlton B. Goodlett Place, Room 244 
San Francisco, CA 94102-4689 

t.:.' 
-.-.. d"- .. ~ 

c::~'l 

if.;~1 t.J) ,,., 
Dear Ms. Calvillo: 

N 7·;; 
lf· 

Attached please find an original and two copies (1 electronic CD) of seven proposed ordinances 
(approved by the Building Inspection Commission on August 17, 2016) for the Board of 
Supervisors approval, which repeal the San Francisco amendments to the 2013 California Building 
Standards Codes and adopt replacement amendments to the new 2016 California Building 
Standards Codes effective January 1, 2017. (One cppy of these 2016·California Building 
Standards Codes are hereby provided for your reference in the form of each California adopted 
model code and their associated California amendments to them.) 

The following is a list of accompanying documents: 

1) Approval letter from the Building Inspection Commission 
2) Exhibit A, Standard Findings 
3) San Francisco Building Code Ordinance, Legislative Digest (Includes Residential Code 

below), Findings, proposed amendment text (Building) 
. 4) San Francisco Building Code; Residential Building Requirements Ordinance, Legislative 

Digest (included in Building Code above). Findings, proposed amendment text. (Residential) 
5) San Francisco Existing Building Code Ordinance, Legislative Digest, Findings, proposed 

amendment text. (Existing Building) 
6) San Francisco .Electrical Code Ordinance, Legislative Digest, Findings, proposed 

amendment text (Electrical) 
7) San Francisco Mechanical Code Ordinance, Legislative Digest, Findings, proposed 

amendment text (Mechanical) · 
8) San Francisco Plumbing Code Ordinance, Legislative Digest, Findings, proposed 

amendment text (Plumbing) 
9) San Francisco Green Building Code Ordinance, Legislative Digest, Findings, proposed 

amendment text (Green), Cost effectiveness study. 

In order for the San Francisco code amendments to coordin.ate with the California codes, which have 
an effective date of January 1, 2017, the timeline for approval and adoption requires that the codes be 
submitted to the Board of Supervisors on or before August 29, 2016 for introduction and assignment to 
the Land Use Committee (on September 6, 2016), a thirty-day review and comment period follows 
prior to hearing at the Land Use Committee on October 17, 2016. When approved, it is proposed that 

Technical Services Division 
1660 Mission Street - San Francisco CA 94103 

Office (415) 558-6205- FAX (415) 558-6401 -www.sfdbi.org 
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Angela Calvillo, Clerk of the Board Page 2 of 2 · August 26, 2016 

the Board of Supervisor agendize Readings on October 25, 2016 and November 1, 2016. Upon their 
approval, the ordinances will be forwarded to the Mayor for signature within 1 O days, followed by a 30-
day wait period (ending approximately December 12, 2016) before filing with the California Building 
Standards Commission to become effective for an implementation date·of January 1, 2017. 4g person may be contacted regarding this matter. 

Kirk Means, Building Inspector 
Technical Services Division 
Department of Building Inspection 
Phone: (415) 575-6832 
Fax: (415) 558-6401 

Attachments: As stated 

Technical Services Division 
1660 Mission Street - San Francisco CA 94103 

Office (415) 575-6205- FAX (415) 558-6401 -www.sfdbi.org 
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1. General . . 
a. Approval letter from the Building Inspection Commission 
b. Exhibit A - Standard Findin~s 

2. Building Code 
a. Legislative Digest 
b. San Francisco Building Code Ordinance 
c. ·Findings 
d. San Francisco Building Code Amendments 

3. Residential Code 
a. Legislative Digest (Included in Building Code Digest above) 
b. San Francisco Building Code; Residential Building Requirements Ordinance 
c. Findings - See Chapter 36 of the Building Code Findings 
d. Residential Building Requirements - See Chapter 36 of the San Francisco Building Code 

4. Existing Building Gode 
a. Legislative Digest 
b. San Francisco Existing Building Code Ordinance 
c. Findings 
d. San Francisco Existing Building Code Amendments 

5. Electrical Code 
a. Legislative Digest 
b. San Francisco Electrical Code Ordinance 
c. Findings 
d. San Francisco Electrical Code Amendments 

6. Mechanical Code 
a. Legislative Digest 
b. San Francisco Mechanical Code'.Ordinance 
c. Findings 
d. San Francisco Mechanical Code Amendments 

7. PI.umbing Code 
a. Legislative Digest 
b. San Francisco Plumbing Code Ordinance · 
c. Findings 
d. San Francisco Plumbing Code Amendments 

8. Green Code 
a. Legislative Digest 
b. San Francisco Green Building Code Ordinance 
c. Findings 
d. San Francisco Green Building Code Amendments 
e. Cost Effectiveness Study 
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